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INTRODUCTION 

foxic water pollutants are those which, at low concen- 

trations, can either directly cause human health effects, such as 

cancer, or be poisonous to aquatic life or accumulate to levels 

in fish which are harmful to humans. This problem has received 

much attention nationally over the last several years, but current 

federal policy falls far short of minimizing, to the extent 

practical, the risk from exposure to toxic water pollutants. The 

current EPA program basically requires: 

A. Best available control technology by 1984 

for 129 designated national priority toxic 

pollutants. 

B. Spill prevention measures for some 300 

officially designated hazardous pollutants. 

The specific problems with this approach include: 

ww oo + 

lL. Pollutants which are known to be toxic, but 

are only regionally and not nationally 

significant, are ndt regulated. 

2. Pollutants with inadequate human health and 

aquatic effects research {which includes 

most--industrial chemicals) are unregulated 

simply because their effects have not been 

adequately documented. 
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di 

3. Pollutants usually have an additive or even 

greater effect in the mixtures in which they 

are discharged, and this is not taken into 

“account for the setting of individual standards. 

For these reasons, I propose the following additional 

standards, based on practical monitoring techniques and control 

technology, and legally enforceable requirements, to supplement 

the EPA standards. 

A. Installation of best available control 

technology economically achievable to 

reduce the discharge of all persistent 

organics as a general class of pollutants. 

B. Aquatic toxicity limits on undiluted effluents 

requiring they not be lethal to fish in a 

Standard bioassay test. 

C. Spill prevention measures required for all 

industrial chemicals. 

D. ‘Water quality standards for specific unregula- 

ted carcinogens-set-no higher than-.1/100 the 

LCsg (concentration lethal to 50% of test 

fish). 
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iii 

The following report documents the need f
or this approach 

focusing on water pollution problems cause
d by the dozen chemical 

plants located in the Kanawha Valley, West 
Virginia. The following 

issues are discussed: 

- Chapter One: Human health problems caused by low concen-~ 

trations of water pollutants, emphasizing
 cancer. 

- Chapter Two: The impacts of industrial discharges on 

downstream public water supplies, emphasizin
g the Kanawha and Ohio 

Rivers. 

- Chapter Three: The magnification of organic water pollu- 

tants in fish. 

~ Chapter Four: Aquatic toxicity standards. 

= Chapter Five: Control technology for persistent organics 

with a discussion of costs. 

- Chapter Six: Inventory of Kanawha Valley chemical plant 

toxic water pollutants. 

_ 7 Chapter Seven: Federal and state regulatory policies 

and programs. 

- Chapter Eight: Statements from experts supporting the 

control of persistent organics generally. 

- =. €hapter-Nine:. Statements from experts documenting the 

need to expand the scope of spill prevention regulations. 
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CHAPTER ONE: INDUSTRIAL WATER POLLUTANTS AND PUBLIC HEALTH 

In the U.S., about one out of every four 
persons get cancer, 

at an annual cost of about $15 billion. It has been estimated that 

up to 90% of these cases are caused by exposur
e to chemicals, some 

ii Some of these synthetic chemicals natural, but many synthetic. 

have also been linked to other chronic health
 problems including 

birth defects, gene mutations affecting future g
enerations, vascular. 

disease, >” liver and kidney damage, !? and nervou
s system disorders .+4 

However since the most significant (at least best studied) health 

problems caused by exposure to low concentra
tions of industrial pol- 

lutants is cancer, that will be the focus of this 
section. 

Human exposure to carcinogens discharged into rivers
 by 

chemical plants occurs primarily when the compounds 
persist downstream 

and are not removed by drinking water treatment pla
ns. Bathing in 

water contaminated by certain pollutants and ingestion 
of fish re- 

taining carginogens in their body are also suspected by some
 scien-. 

tists of posing a significant cancer risk. 

Frightening new evidence further suggests that industrial 

organics in fish and drinking water concentrate in moth
ers milk. For 

example, breast feeding infants consume over 100 times
 more PCB's 

in their daily diet (on a body weight-basis} than adults. . This has 

led medical experts in certain polluted regions of th
e country to 

recommend that women of child bearing-age either n
ot consume sport 

. TRF 

fish or consider bottle feeding their infants. 76£ 
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A. Chemical Carcinogenisis: Basic Principals 

Cancer produced by chemical exposure is cumulative, shows delayed symptoms, 

and causes the disease in only a small percent of the affected population. Many 

carcinogens seem to be more effective with frequent smali doses than a few large 

doses.+5 Celis retain the biological effect of exposure to a carcinogen, and each 

subsequent incident adds to the chance of this developing into a tumor. £2 The 

latency period between first exposure and tumor formation is generally 15 to 40 or. 

more years, with the lower the exposure, the longer the time interval. 1? Exposures 

to swall amounts of carcinogens are most likely to effect children because the long 

latency period is most likely to expire within their lifetime. There is also 

considerable concern that when mothers are exposed to carcinogens, they can be 

passed along to their offspring via their womb. le 

While the concentrationsof certain known carcinogens discharged by chemical 

plants may be high enough to predict a significant increase in cancer rates on 

their own, the combined effect of the mixture of hundreds of chemicals in 

effluents is probably wuch greater. Experiments show that some chemicals act as 

“co-carcinogens”, having little or no effect by themselves, but considerably 

augmenting the effect of other carcinogens when present. Phenols, commonly dis- 

charged by chemical plants, can act as co-carecinogens.16 Asbestos may also have this 

effect, as evidenced by lumg cancer rates for asbestos workers which are about 

normal for nonsmokers, but for smokers are & times that of smoking non-asbestos 

workers, and 92 cimes thac of nonsmoking non-asbestos workers.!7 In many instances, 

simultaneous exposure to more than one carcinogen has been found to have an additive 

or even greater (synergistic) effect, although some mixtures can have an inhibitery 

effect. 12 

Experts generally agree that tests involving the exposure of rodents to high 

concentrations of a chemical must be relied on to determine whecher low concentrations 

12,17,18 pose a carcinogenic hazard to man, Several chemicals later proven to be 
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human carcinogens (by high cancer rates in exposed workers) were first identified 

in animal tests.42 411 other proven human carcinogens were later shown to cause 

cancer in rodents (with the possible exception of arsenic which is stilt under 

study).17 Tf no tumors are found in a group of 100 mice exposed to a low concen- 

tration of a chemical, the only conclusion can be that there is a 95% chance 

that the actual cancer risk is comething less than 3%, 10 but even a .01% cancer 

rate can be very significant for a large human population (10° cases per 100,000 

people). At least 30,000 mice would be needed in a statistically significant 

sample to detect such a rate, and this is prohibitively expensive,11 Because 

cancer rates increase with increasing concentration, researchers have found that 

exposing rodents to the maximum tolerable dose (not causing acute effects) can 

provide data to estimate rates at lower concentrations. Experimental work has 

disproven the claim that injection of large doses of anything in rodents will cause 

tumors , +2 and of the 6,000 chemicals cested in such a manner, only about 102 were 

positive.?? 

B. The Ames Test 
ousands of industrial pollutants have not been screened at all for their 

cancer causing potential, while studies for some chemicals supposedly showing 

megative results were inadequate (too few animals, or too short a study period) to 

be conclusive. In order to avoid the extremely long time and high cost needed to 

test all these chemicals on rodents, the "Ames test" has been developed. The Ames 

test uses a specially developed bacteria strain, mixed with rat liver (to simulate 

mammal metabolism) which produces readily observed gene mutations when exposed to 

19 The degree of mutagenic accivity in this test correlates very certain chemicals. 

closely with carcinogenic response in mammals. For example, in a screening of 300 

chemicals, 90% of the carcinogens were mutagenic, while 90% of the apparent non-~ 

carcinogens were not strongly mutogenic.? Refinements are being developed to reduce 

the occurence of false negatives. 29 A number of experts conclude chat the Ames test 

can provide a good preliminary, if not conclusive, screening of many chemicals or 

mixtures to identify carcinogenic hazards. 16,18,19,20. EPA tests of drinking 
UCC 006785
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water in 5 cities show that those polluted by industrial wastes cause more 

mutations in tne Ames tese. 76> 

C. Occupational Cancer Studies 

Epidemiological studies of chemical plant workers can also be very useful 

in pinpointing some carcinogens. For example, vinyl chloride, benzidine, and 

V7 A 
bis chloromethyl ether were proven to be human carcinogens in this manner. 

recent study of cancer rates found that in counties with high concentrations of 

chemical industries, cancer of the liver, bladder, lung, mouth, throat, skin, bone, 

nasal sinus, and melanowa were significantly higher, apparently due to occupational 

and environmental exposure. 22 Tt has also been suggested that Ames tests on workers’ 

body fluids could help identify and monitor their exposure to carcinogens. 16 

Some industrial cancer investigators have obscured problems by improperly 

comparing worker cancer rates to rates for general populations, diluting highly 

exposed worker populations with other workers, and not including former workers no 

longer at the plant. }2 Officials of the National Cancer Institute and Nartonal 

Tusticute of Occupational Safety and Heaith (NIOSH) have stated that such surveys, 

4f properly conducted at all plants, would umcover a wealth of valuable new data 

on carcinogens. This could also provide an early warning system for the general 

population, who may be exposed to lower concentrations of the same chemicals in 

water and air pollutants, where the effect is obscured due to longer latency periods, 

multiplicity of exposure to various carcinogens, and population mobility. It has 

been recommended that Congress provide the necessary funds and legal authority (i.e. 

there are currently restrictions on the use of social security data which can 

provide valuable information on diseases and place of employment) to comprehensively 

12 
screen chemical plant worker cancer rates. 

One such probe was started in 1976 at the DuPont Belle plant when the Union ' 

presented a Congressional Committee with a list of cancer victims and pointed out 

various exposures to liquid and gaseous pollutants. A subsequent Company study 

showed high rates of kidney, eye, and lung cancer, despite using methods which 

minimized their significance. NIOSH chen found that 13 of the 170 compounds handled 
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. 

at the plant were suspect carcinogens, ‘and is now undertaking a full investigation 

of the plant, which could take several years.*2 

D. Human vs. Animal Cancer Rates 
Considerable controversy has occured over the quantitative extrapolation from 

experimental animal data to humans. Most experts agree that, while the rate of 

cancer incidence decreases with lower doses, there is no threshold dose below which 

at least some cases won't occur in a large enough population. Most also agree that 

at least qualitative reliance on animal data is valid in determining human carcinogens. 

Substantial disagreement occurs over whether it is possible to determine a safe human 

dose from animal data. 

One such estimation was recently made with the carcinogen chloroform. The 

lowest dose thought to cause liver tumors in small mice populations is 37 ng/kg 

body wt./day. This was divided by 14 to give the equivalent dose to man (due to the 

difference in the surface area to body weight ratio), and found to be 2.7 mg/kg/day. 

The highest level found in drinking water, 300 parts per billion, is equivalent to 

an intake of .017 mg/kg/day. The ratio between the two doses, 2-7/.017 or 156, 

was divided into the rate at which the mouse population got cancer, 15%, and it was 

coneciuded that the resulting human cancer rate would be about .1%. This 

could account for 40% of U.S. liver cancer cases, if everyone drank water with 

that maximum concentration of chloroform, but would be reduced -wtth lower concen- 

tratious.7 This approach is known as a “linear non-threshold dose-effect model". 

Some experts say thts -model--can. greatly amderestimate che human significance 

of a carcinogen concentration because: 

A. For some chemicals, humans are more sensitive than animals (i.e. 

birth defects oceurred in-humans at one hundreth the anininum 
dose that affected rats}. 

B. The model ignores the presence of co-carcinogens which can have 
an additive or synergistic effect on cancer rates.tt 

Thus, it is often recommended that carcinogenic discharges be reduced to 

‘the greatest extent practical in order to minimize human risk. 
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E. Fish Tumors 

Several studies indicate that industrial discharges are causing an 

increase in tumors in fish and other aquatic life. For example, one Lake Cntario 

researcher found papillomas in white suckers and gonadal tumors in carp 
and gold~ 

w IGE Another research warns: fish with "apparent envircenmental relevance. 

"As dead canaries warn of potential mining disasters, diseased fish 

should warm of the potential hazards to fishermen and to the general public who 

must depend on polluted waters as drinking water supolies and sport fishing 

. nf 6E 
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CHAPTER TWO: DOWNSTREAM DRINKING WATER SUPPLIES 

A. General 

In the past several years, studies have been initiated to identify 

organics present in drinking water supplies, and to determine their health 
signifi- 

cance. While there are still many unknowns, some experts have reached the 
conclu- 

ain that the adverse impact of such contamination is significant.** 

Over 300 different organic compounds have been identified in drinking 

water, in the parts per billiat (ppb) range, including an 80 city survey by 
the 

EPA in 1975.24 Some carcinogens, such as chloroform, were found to be primarily 

produced by chemical reactions which take place when organics from various 
sources 

are chlorinated in the disinfection portion of the drinking water treatment plant.”° 

Other carginogens, such as carbon tetrachloride, are contributed directly by in- 

dustrial sources, and escape filtration at most water plants.°4 only about 158 of 

the total organic matter in drinking water has been identified. Also, many of 

the known compounds have not been characterized as far as carcinogenic activity, 

although their structural similarity to other carginogens suggests they are dan- 

gerous. 18 A national academy of Science concluded that of 286 organics found in 

drinking water, only 22 had sufficient toxicity data to render a hazard evaluation. 7° 

Thus, there are probably many more carcinogens present in drinking water than 
the 

several already identified. It has been suggested that biological testing of all 

organic material in drinking water on mammals or bacteria would help to assess 
the 

carcinogenic potency of this mixture. 74 Data in a recent evaluation on the toxicity 

of individual organics in drinking water (based on extrapolation from animal data) 

suggests that there would be no acute effects at-the levels found, that there 
was 

no danger of non-carcinogenic chronic effects from organics such as styrene and 

methyl methacrylate as long as they were below about 40 ppb, but that known car- 

cinogens in drinking water could cause a significant increase in cancer cases of 4 

large population at about 10ppb. 18 Another report suggests that levels below 2ppb 
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of carbon tetrachloride were needed to protect the most susceptible people from 

chronic liver and kidney damage. 7 

Nine epidemeological studies show a significant association between 

drinking water guality and bladder cancer mortality. Cancer at the other sites, 

such as stomach, colon, and rectum, have been Linked to polluted drinking water 

6£ Epidemeological studies of couty cancer rates in in most of these studies.’ 

Louisiana, Ohio, and New Jersey suggest that there is a 4-20% greater risk of 

getting cancer by those living where: the drinking water. source is surface water 

subject to pollution. These studies were based on 1950-1969 cancer rates, reflecting 

exposures between about 1930 and 1956 due-to the cancer latency period. Since the 

levels and numbers of carcinogens in water is higher in recent years (due to factors 

such as rapidly expanding new chemical production), these modest increases in 

cancer rates are expected to become greater in the future.4 

shows that organics in drinking water caused reproductive impairment, including 

6£ 

Moreover, one study 

birth defects in laboratory animals.’ 

_B. Kanawha Valley Water Supplies 

All Kanawha Valley residents living downstream from the chemical plants 

now obtain their drinking water from the Elk River or wells, often at a higher 

cost, due to the chemical plant discharges on the Kanawha River. For decades, the 

Nitro, Dumbar, Institute, Spring Hill and Cross Lanes area was served by a drinking 

water plant at Nitro contaminated by chemical plant effluents. A 1962 National 

Cancer Institute (NCI) study produced preliminary evidence that this water was 

carcinogenic. Skin Application and injection of organic cencentrates fram this 

15 
water caused cancer, including leukemia, “ir some mice. The NCI later found that 

6 
Kanawha County was a national “hot spot" for leukemia,” which may be related. 

From 1965-1974, activated carbon filters were added to this plant, but a sionificant 
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quantity of organics still leaked through. An expensive pipeline from this area 

co the Elk River was built, and the supply source was switched in 1974: The only 

other downstream water supply on the Kanawha, Winfield, switched to wells in 1973.7 

A private drinking water supply, serving the employees of the large OuPent 

Plant at Belle, continued to be polluted by chemical plant wastes. The water in- 

taka was located below most of the plant's effluent outfalls. iIn the spring of 

1976, WV-CAG and the union of the plant's laboratory technicians raised questions 

concerning the safety of this source. The EPA and the State Department of Health 

then requested the Campany to end this practice, and the plant was tapped into 

the public drinking water*from Elk River by the end of the year. 

C. Ohio River Water Supplies 

The drinking water plant on the Ghio River located closest to the mouth 

of the Kanawha is Huntington. ‘This plant is one of the few to employ activated 

carbon filters which, if changed frequently enoush (approximately monthly)?°, can 

effectively remove many carcinogenic organics. The Humtington filters are changed 

amually, with 1/3 being regenerated every four months.°? as a result of this in- 

sufficient frequency, about 50% of the carbon tetrachloride leaked through this 

system ducing the recent spill incidents.”? 

The President of the Cabell County Commission has stated that Eemtington 

residents are extxcemely unset due to the carbon tet incident and repeated problems 

of bad testing water from industrial discharges. As a result, sales of home weter 

purifiers and bottled water have boomed. He suggested at a Congressional hearing 

that alternative water sources be explored and, if feasible, provided by the Federal 

Govermment, but that it would be far more practical to protect the present water 

76£ ; 
supply. 

Hamilton County,“ Ohio whith includes Cincinnati end whose residents crink 

mestly Chio River water, has a higher overall cancer rate than over 98% of U.S. 

* The Elk River water plant, which now serves 200,000 customers from Belle to Nitro, 

has an intake located 1/4 mile above the point where the Elk joins the Xanawha. 

During periods of lower flow on the Elk, Kanawha River backwater containing DuPont 

effluent, can reach this intake. 
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Counties. It has the highest nomhite fema
le cancer rate among major U.S. 

Counties. 

The City's Health Commissi
oner states that. he canno

t rule out the possibility
 that 

cis excess cancer is due t
o water pollution, but that

 the exact relationship <n
 

naver ba absolutely proven. 
He also notes that studies o

f organic mixtures taken 

from Cincimatti drinking wa
ter produce positive Ames Te

st results, indicating 

they are carcinogenic. 6° table v lists public water supplies affect
ed by Kanawha 

chemical plants: 
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ee 
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CHAPTER THREE: BIOACCUMULATION 

Chemical plant effluents at sublethal concentrations can cause a buildup 

of dangerous compounds in fish flesh. There have been only very Limited attempts 

to evaluate the Kanawha River for these effects. In 1971, an EPA study noted 

that tainted flesh in catfish indicated same type of chemical contamination. Sub- 

sequently, there has been a survey for the presence of polychlorinated biphenyls 

in fish flesh (they are not discharged by Kanawha Valley plants consequently the 

amounts found were not significant). Bioaccumlation should be of increasing 

concern on the Kanawha River as fish are returning due to higher oxygen levels. 

Bowever EPA and ONR have apparently closed their eyes to the problem. A recent 

DNR press release boasted: "Sportsmen have noticed the improvement in the Kanawha. 

Only a few years ago, no one would have expected to catch any game fish from this 

river," says Callaghan. “Today, however, bass, walleye and channel catfish have 

retumed. Test nettings by DNR fishery biologists indicate thriving fish populations 

throughout the course of the Kanawha. “ 

Bicaccumiulation is the buildup of pollutants in an organism. For exanple, 

chlorinated phenols can bioaccumulate up to 10,000 times in fish. This condition 

is often aggravated when the pollutant concentration increases as one goes up the 

food chain, a condition known as biomagnification. 

It would be very complex and expensive to analyze Kanawha River fish for 

all of the hundreds of hazardous organics and metals present. Methods for screening 

these compounds to pinpoint those with the greatest potential to bioaccmulate 

would be very helpful in conducting studies and setting standards. Since the 

bioaccumilation potential is usually ufiknown, the best way to accomplish this is 
30 

to focus on those compounds with high octanol/water partition coefficients. 
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The octanol/water partition coefficient measures the relative amount 

of a compound which will concentrate in the two liquids when present in separate 

layers. The higher the coeffient, the greater the chemical’s ability to adhere 

to fat, thus the potential to bicacomulate. The cefficient is generally a good 

predictor when compared to actual measured buildups in fish (in a few cases fac- 

tors such as metabolism change the outcome) .7° 

Although octanol/water partition coefficients have been measured far 

only scme canmpounds, mathematical formulas based on chemical structure have been 

developed to acourately calculate the coefficient. ‘These formulas indicate that | 

the wefficient is generally mich higher for aromatic and halogenated organics 

(containing a benzene ring or chlorine) than most other categories. 7° For example, 

the coefficient is high (greater than 2} for dichlorobenzene, toluene, xylene, 

carbon tetrachloride, and dimethylaniline, and low (less than 1) for allyl aloo 

hol, acrilenitrile, formic-acid,.and dimethyl amine.” 
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CHAPTER FOUR: AQUATIC TOXICITY STANDARDS 

Some treated Kanawha Valley chemical plant effluents me
eting permit 

limits are still lethal to fish. Quarterly bioassay reports to EPA showed the 

following Leg values (% dilution of pure effluent which killed half of the test 

fish sample): 

Plant Quarter Ifso 

Monsanto , * 3977 18 

4Q77 22 

1978 5.4 

Fike 3077 75 

Union Carbide, Institute 1Q78 36 

Dupont, Belle 3077 58 

Dr. Donald Mount, Director of EPA's Duluth Environmental
 Research Labora-~ 

tory, has stated: 

“There are tens of tousands of chemicals now in production and
 use. 

Discharges from industrial complexes contain almost an infi
nite array 

of mixtures that change with time, so that most of the toxic m
aterials 

in effluents mast be identified and controlled in a manner other than 

on a chemical-by-chemical basis. Single pollutant control is still — 

needed for persistent pollutants that are highly toxic and that 
ema- - 

nate from multiple sources so as to increase the concentr
ation in 

receiving weters as a result of their persistence and com
mon discharge... 

“For nearly all effluents, mixtures are the rule rather than the e
x- 

ception and toxicity tests which use organism response as a measu
re 

of effect can and should be used to characterize these effluents a
nd 

limit their discharge accordingly. Detailed chemical analyses will 

not reveal the true toxicity of such mixtures in many instances... 

"In any event, it is clear that a chemical~by-chemical approach is
 

never going to tell us whether or not the treatment given to complex
 

wastes is adequate and whether or not there are going to be problems
 

from particular constituents perhaps at.some other time or place.
.." 

™Je should control the “discharge of toxicity”. by using effluent 

biossays in the sare way that we limit the discharge of wiological 

oxygen demand (BOD)."76¢ . 

"Amuatic toxicity limits should be considered when practical tes
t 

standards become available."78 
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A DuPont spokesman testified to Congress: 

“In my opinion EPA's approach will not solve the aquatic toxicity 
problems...Stream standards specifying a toxicity limit could be 
established under Section 303. In conjunction with this, the Section 
402 NPDES permit program could be used to ree that bioassays be 
perfommed periodically on effluent streams. .."76 

Several EPA regional offices routinely require bioassays to help identify 

toxicity problems in industrial effluents. Using their typical "snail's pace 

method" of setting standards, EPA has not yet set aquatic toxicity standards. | 

However, several states, including California, Washington, South Carolina 

(and perhaps Florida and North Carolina) regulate aquatic toxicity on effluent per- 

mits. California uses a system of "toxicity mits", giving same credit to dilution 

effects of the receiving water. The State of Washington requires on a typical 

permit that a 65% concentration of wastewater be nem-toxic to any salmonoid fish for 

96 hours. 

Since 1973 ORSANCO has encouraged Ohio Basin industries to conduct bio- 

assays with goldfish and calculate whether there is sufficient dilution water in * 

the river to eventually dilute the effluent to 1/20 the lethal concentration. Bow 

ever they state that this standard may not be adequate to protect the most sensi- 

tive Ohio River fish. 9 

A more stringent standard, giving no credit for dilution, is justified 

because: ) 

l. Even ifa representative local species is used, it is impractical 

to use or even determine the most sensitive organism in the aquatic 

food chain. ) 

2. Dilution factors from lethal concentrations do not necessarily 

protect against chronic effects such as reproductive failure and 
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3. Aquatic life comes into contact with concentrated effluent : 

in the river mixing zone. 

4. Reducing concentrations of chemical mixtures which are biologically 

active in fish will help reduce health effects in humans exposed to the 

same water through injesticn or body contact. 

5. Effluents from several plants interact in a river such as the 

Kanawha and can cause additive or synergistic toxic effects. 

If an effluent violates the above standard, the burden of proof is placed 

on the polluter to do the necessary research to determine and control the comi- 

nation of toxic comounds. This is very practical, if a reasonable compliance 

schedule is given to the polluter. The only responsibility for the regulatory agency 

is to determine if the test fish survive. 
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CHAPTER FIVE: CONTROL OF PERSISTENT ORGANICS 

July 1, 1977 EPA effluent limits for organics from chemical plants were 

based on “best practicable technology”. (BPT) which has been defined to be a well 

operated biological treatment plan, where bacteria digest biodegradable organics. 

Kanawha Valley chemical plants have generally complied with these limits by 

upgrading their biological treatment plants and directing various sources of 

plant leaks to the treatment plant. Although this has been expensive, process changes 

in the manufacturing units which reduce the total amount of oxygen demanding wastes 

which the treatment plants mist degrade, have probably reduced this cost significantly.* 

This is due to the recovered value of chemicals which were previously wasted, and 

lower costs for operating the required treatment plant. For example, in 1973 Dow 

Chemical found that expenditures of $37 million for all pollution control projects 

at their various plants actually resulted in a net savings of $10 million in the 

recovery of valuable chemicals.* 

These controls result in about 95% reduction of easily biodegraded or- _ 

ganics (as measured by the BOD, or five day biological oxygen demand test). How 

ever, the bulk of organics are generally not easily bicdeqraded, thus pass through 

this type of treatment and are discharged...Reference 4 presents data for a number 

of model chemical plants which allows this to be quantified. The BOD; generally 

makes up only about 25-35% of the total oxygen demand of the wastes or COD. The 

relative amomt of persistent arganics can be estimated by subtracting the BOD, 

fram the COD, showing they make up 65-75% of the raw wasteload. The treatment 

plans which reduce 90-98% of the biodegradable organics, only reduce the persistent 

organics 0-25%. Raw and treated wasteloads for an example plant (#16 in reference 4) 

are as follows: 

*i.e. Process changes reduced the raw BOD wasteload of Union Carbide Institute by 

50% and Monsanto by 30%.3 
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Persistent Biodegradable 
(lbs. /day COD-BODs) (ibs ./day BOD.) 

Raw Waste Before Treatment 209 ,000 = 80,000 = 

Discharged After Best Practicable Treatment: 176,000 3,300 

Many of the most hazardous organics make up this persistent fraction. For 

example chloroform uses up only 4% of its total chemical oxygen demand in a five 

day BOD test.” Halogenated organics tend to be more persistent and more toxic than 

non~-halogenated organics. “6 Toxic organics which are handled by Kanawha Vallev 

plants and are very difficult or impossible to bicdegrade (from data in refs. 5 and 

6) include: dinitrotoluene, tetrachlorcethylene, phthalates, formaldehyde, ethylene 

glycol, acrolein, crotonaldehyde, dichlorebenzene, allyl aleohoi, and dichloro ethyl 

ether. 

A treatment method which can effectively reduce most persistent organics 

is adsorption on activated carbon filters.* Chlorinated and arcamatic organics, 

which are classes of organics mst likely to be persistent and contain carcinogens 

and compounds that build up in fish, appear to also be the classes which are gen- 

erally the most effectively reduced by activated carbon.’ EPA at one tine set its 1983 

“best available tecimology" (BAT)effluent Limits for organic chemical plants based 

on activated carbon adsorption and filtration of wastes discharged from a biological 

treatment plant. Such a system produces a 60-85% reduction in persistent organics.4 

The example chemical plant cited above showed the following discharges of persistent 

and biodegradable organics (lbs./day) with and without this activated carbon treat- 

ment (BAT and BPT respectively): 
Persistent Biodegradable 

BPT: 176,000 . 3, 300 

BAT; 34,000 1,210 

Thers have been 2 estimetes of the price of achieving BAT for seven anawha 

Valley chemical plants. The National Commission on Water Quality concluded the cost 

would be about $56 million initial, and $18 millicn annual operating cost. This 

cost was concluded to be affordable, amounting to less than 1% of the value of the 
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chemicals manufactured and resulting in no significant change in exploynent... 

The regional 208 study consultant did a more detailed study and concluded the cost 

would be even less: $35 millicn initial and $44 millicn present worth of 20 year 

operation cost. Process changes’ focused on cutting dom the total amount of 

persistent organics in the plant's most concentrated waste streams will lower this 

cost by recycling additional chemicals and reducing the amount of activated carbon 

needed. 

_EPA has subsequently dropped this requirement imposing BAT for organics 

generally (see pp 40-42) EPA replaced it with BAT only for individual designated 

“toxies". The added cost of imposing a BAT standard for persistent organics as 

a group would be less than cited above because the treatment would overlap somewhat 

with that already required to remve designated toxics om the EPA list by 1984. 

The economic health of the U.S. organic chemical industry as a whole is very good 

with a projected annual growth of 8% for the next several years despite government 

regulation. 

Activated carbon treatment is already being used on a limited scale in. 

West Virginia. ‘The Mobay New Martinsville plant treats all its process effluent 

and the DuPont Belle, and FM Nitro and South Charleston plants each treat one of 

their many waste streams with activated “carbon. 

‘While activated carbon treatment of chemical plant wastes will result ina 

sizeable and beneficial reduction of persistent organics, a significant amount will 

still be left in the effluent. A goal of the 1972 Federal Water Pollution Control 

Act was to achieve “zero discharge of pollutants” when consistent with best 

available technology for an industry. Dow Chemical has achieved this in a few 

plants, inclwling one at Hanging Rock, Ohio.” In 84 inorganic chemical manu- 

facturing processes it is economically possible to achieve a purity of wastewater 

that can be recycled back to the process and not discharged! Large organic 

chemical manufacturing complexes, such as in the Kanawha Valley, will have a more 

difficult time meeting the zero discharge goal, but the possibility should not be 

discounted. 
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CHAPTER SIX: KANAWEA VALLEY CGEMICAL PLANT DISCHARGES 

The FMC carbon tetrachloride incidents of “1977 may 

represenc the largest discharges of a single known carcinogen into the Kanawha/Obio ~ 

Rivers, However, the combined impact of other carcinogens still remaining in the 

Kanawha effluents is much greater. Unfortunately, most of the compounds 

discharged have yet to be publically indentified, while many of those known to be 

present have not been tested for carcinogenic activity. Thus, it is much more 

difficult to get a handle on this problem. This section will summarize what is 

publically known about the Kanawha effluents relating to the toxicity issue. 

A. Persistent Orcanic Wasteloads 

The total loads of organics resistant to biodegradation are of interest 

for each plant because they contain those pollutancs most likely to be 

inefficiently removed by current treatment, and remain in the river long enough 

to contaminate downstream fish and water supplies. -“Many carcinogenic and 

othar hazardous organics tend to be persistent. 

Chemical plants in the Kanawha Valley are allowed by their latest Federal 

permits to discharge an average of almost 50,000 lbs./day of persistent organics, 

with the major contributors being: 

Union Carbide, South Charleston: 36% 

Union Carbide, Institute: 30% 

Monsanto, Nitro: 12% 
Avtex, Nitro: 122% 

DuPont, Belle: 9% 

These calculations are based on the measuremenc of "Resisctent Organic 

Carbon" (ROC) which is estimaced from the Total Organic Carbon (TOC) and five 

day Biological Oxygen Demand (BOD) values listed on the vermits. ROC ts 

estimated by the formula TOC - age (One third the BOD is the aporoximace weight 

of the carbon atoms contributing to the oxygen demand). Table I lists the 

pollution loads of the major dischargers, including ROC, TOC, COD, and 80D values 

or estimaces. 

eretep a .estimates (included a resaarcn orovisien in th 
MPOES perm indicate th To4h8 : 13 aS 4 a5 ving BAY ppicat * io Souda 2 recucec petween rer and 72% by 
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B. Toxics Inventory 

Table If is a partial list of the pollutants known to be continuously or 

ceccasionally present in Kanawha chemical plant effluents, which appear to present 

The 1975 partial analysis by EPA of organics in Kanawha effluents. 
- Recent spills reported to the State of West Virginia | . 
~ 1977 West Virginia discharge permit application © 
- Federal Discharge Permit final limits 

Amounts discharged are not known in many cases and for same comeounds 

are estimated from concentration on the one day sampled. , 

Carcinogens include chloroform (3000 gallons spilled by Union Carbide 

Institute on November 1976), formaldehyde, methylene dianiline, dimethyl nitrosamine, 

sevin, bis (2 chlorcathyl) ether, arsenic, hexavalent chromium, carbon, tetrachloride, 

phenol, dimethyl phenol, vinyl chloride, dichloro ethyl ether, asbestos, acrilonitrile, 

and zinc sulfate. 

sources, and should be investigated further. Teratogens (birth defect producing) 

include phthalates, sevin, cresol, vinyl chloride, and acrilcnitrile. Mutagens 

include cyanide, diméthylamine, ‘ethylene oxide, vinyl chloride and carbon tetra- 

chloride. 

Chemicals known to biocencentrate include copper, phthalates, hexavalent 

chromium, antimony, and zinc. In addition, seme 30 organics containing chlorine 

or a benzene ring are suspected of concentrating in fish flesh. (Seé Chapter Iv) 

. In regard to acute mammaliam toxicity same 30 cemnounds are listed wnich ray 

exceed the State criteria.to be.included on the discharse application (Ds less 

chan .5 om/kg), yet were not included on the Company's application. 

Table III lists a number of compounds which have recently been reported 

to be handled in Kanawha Valley plants and appear to be carcincgenic or nichly 

texic. Most of these are probably at least occasionally discharged, and this 

should be investigated. 
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TABLE ITI: OcHER TOXICS HANDLED AT KANAWHA PLANTS 

DuFont, Belle” 
dimethyl sulfate methylene chloride 
dimethyl carbamate methylamine poenylene diamine 
dimethyl formamide methyl chloroformate 
lannate - methyl formate 

Union Carbide, So. Charleston 9 2 

acetaidehyde~ — benzene glycolether 

butyl carbitol> dioxane? ethanol 
propylene oxide! methanoil 1 methyl isobutyl ketone* 
morpholin . methyl amyl alcghol nesityl oxide? 

ethylene oxide ethylene glycol 

Union Carbide, Institute 
acetaldehydet “+: earbowax? 

vinyl cyclohexene? ethyl acrylate 1 
ethylene oxide picoline! 1 

’ polyethylene giyco1+ - toluege diisocyanate 

polyurethane temik 

FMC, So. Charleston 

carbonyl sulfide hydrogen sulfide dichlorocyanurate 

cyanuric acid napthalene trichlorocyanurate 

Monsanto, Nitrot 
formalin trichlorcethylene methyl mercaptan . 
hydroquinone acrolein toluene sulfonic acid. 
kerosene carbon disulfide trichloropropene 
morpho Line ‘cyclohylamine hexyl 
para phenetidine hydrogen cyanide 

FMC, Nitro” 
phosphorous oxychloride xyienols 

2 
Avcex, Nitro 

carbon disulfide 

1. Light. “Unregulated Air Pollutancs: the Chemica! industry’. 1976. 
tt 2. Montgomery Engineers, "Report on-Wasteloads . + .-of Major Industrial Dischargers".! 

note: Fossible carcinogens are underlined. 
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KEY 

EPA-NFIC, Denver. Results of Kanawha Industrial Samples. August and September, 1975. 

Sefence Advisory Beard. A Report, Assessment of Health Risk from Organics in Drinking 
Water. EPA. 1975. 

tends to bioconcentrate according to EPA. Quality Criteria for Water. 1976. 

EPA. Water Quality Criteria Data Bock Yol.2: Inorganic Chemical Pollution of 

Freshwater. 1971. ~ 

. Winterkamp. Letter to EPA. Dupont. 7/23/76. 

acute toxicity to mammals listed as gm/kg if less than .5 and not included on State 
application. LDsq taken from reference G. 

NIOSH. Registry of Toxic Effects of Chemical Substances. 1975. 

WV Division of Water Resources. Industrial Spill Files. 1977. 

From references A,.0, and P amount estimated from concentration. From NPDES permit 
amount is the final-average limit. 

in general class of compounds which tend to biocentrate according to: Neely et al. 

“Predicting Biloconcentration Potential." Env. Science and Technology. Dec., 1974. 

DuPont. "Dimethylnitrosamine Sampling Program 12/1-5/75." 

NIOSH. Registry of Toxte Effects of Chemical Substances. 1976. 

Dorigan et al. Preliminary Scoring of Selected Organic Air Pollutants. EPA. 1976. 

. Epstein and Legator. The Mutagenicity of Pesticides. 1971. 

. Monsanto. Plant Wastewater Pollution Analysis. 4/1/76. 

. EPA. Discharge Monitoring Reports. 1976. 

EPA. STAR Report on Vinyl Chloride. 1975. 

Barris ec al. "Carcinogenic Hazards af Organic Chemicals in Drinking Water.” 
Environmental Defense Fund. 1976. 

. NRDC Newsletter. “The Plascic Bottle Hits a Snag." Vol..6 #1. Jan., 1977. 

. Federal Register. 3/13/77. 9. 13564. 

tends to bioconcentrate according to: Mathias "Seleccad Metals in Sedinents, Water 
and Biota in the Illinois River” J. Water Pollution Control Fed. Yol. 45. 7/73. 

. tends cto bioconcentrate according to: EPA. "Physical, Chemical, and Blological 

Considerations with respect to the DuPonc Pernit for Ocean Dumping’. 1974. 
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REY (Cont'd.) 

CARC: Produces tumors in humans or test animals. 

TER: Causes birth defects in test animals. 

SCARC: Suspected of being a carcinogen in at. least one reference. 

MUT: Produces gene mutations in test organisms. 

® may be 2, 3 dinitro toluene 

ek may be m dichlorobenzene, LDgg -5 gm/kg . 

+ effluent standards based on best available technology to be set by 1983 
under NEDC vs. Train Court settlement. 

NPDES: limited on Federal permit. 

TOX: listed as being highly toxic to mammals on application for 
West Virginia Permit. 

x net reported by FMC to DNR because considered to be included in "thenolies" 

int.: compound discharged intermittently during spill situations. 
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C. The Carbon Tetcrachloride Incident in Perspective 

The EMC South Charleston Plant nas rade carbon tetrachloride (CCI,) for 

fifty years and has at least from 1975-1977 lost large quantities in its effluent. 

Initiation of monitoring for tne chemical. in downstream water supplies finally 

convinced Federal officials to take the precedent setting step of Limiting it as 

a carcinogenic water pollutant. | 

The plant discharges OCI, continwously (from the decanter and sulfur 

wash umiits) and also intermittently loses larger quantities during leaks and ~ 

spills.4? rye reported to EPA in 1971 that there was 70 lbs./day in its effluent.~” 

In 1974, EPA ignored a request by Campaign Clean Water to limit Ccl, on FMC's new 

Federal discharge permit. In 1975, EPA found that the Hmtington drinking water 

had the highest level of ccl, in the U.S. (3ppb) and subsequently traced the 

major source to an FMC outfall.” FMC reported in October of that year it was 

discharging more than 200 Ibs/day: ° EPA’again turned down requests to regulate 

it as a carcinegen. Surveys in 1976 found even higher levels in dowstream drink- 

ing water, 10 ppb in September at Huntington, ~° and about 10 ppb in Cincinatti 

beginning in February.°+ EPA then initiated a major stuty of all potential dis- 

chargers. In January 1977 FMC reported discharses“uf 4000 lbs./day. In early Feb- . 

ruary, there was 86 ppb in the Cincinnatti drinking water.7° 

The public’ did not find out about all this until mid February, when EPA 

detected 340 ppb in the Kanawha and 240 ppb at Humtington. They stated that a 70 

ton slug was moving dewn the Chio River, and warned dewnstream resicents to boil 

water to evaporate OCI,. Unfortunately, delays in analyzing the samples ard an 

underestimate of river flow resulted in EPA issuing the wernings to cities after 

the major slug had passed. In late February, FMC announced a spill of 5300 lbs./ 

CCl, and this time, downstream water suppliers were able to either temporarily 

close their intakes or urge people to boil their water. EPA then inspected the 

FMC plant, finding corroded tanks and pipes, and discovering that FMC had reported 

- . 50 
20 spiils of CCI, to the State sir 72.° 

4 marae 006810
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In early March, EPA got. a restraining order to close the plant under the — 

imminent hazard provisions of the Safe Drinking Water Act and Federal Water Pollu- 

tion Control Act. Within a week, a consent agreement was worked out and no employees 

were ever layed off.°° ‘the agreement required installation of facilities to catch 

ang hold any spill, activated carbon treatment of the decanter unit effluent, 

and upgrading of tanks and pipes. CCl, mst be mnitored hourly, with an interin 

Limit of 150 lbs./day. By 1978, there mist be activated carbon treatment on the 

gulfur wash unit, and the discharge will be limited to about 25 lbs./day.*? Im 

April, 1977, EPA charged FMC with violating the agreement by discharging excess 

CCL, through prohibited outfalls.** Cincinatti sued MC for over $6 million in 

damages, © and Evansville, Indiana initiated a similar damge suit.°4 mw has 

announced a phasing out of the ccl, unit in 1979, with no plant layoffs forecast. 

This appears to be more related to the reduced fluorocarbon market (CCl, is a raw 

Material) than water pollution cmtrol. 

CCL, has been known to-induce liver cancer in mice for over thirty years.*® 

- A recent study based on animal data indicated that the presence of 10 ppb in 

18 
drinking water could cause 2 cancer cases per 100,000 population.~” An EBA ex- 

pert witness in the recent legal proceeding stated that the level of CCl, found 

in drinking water posed —— ee and there was no known 

method for setting a safe exposure level.* 

In full pace newspaper advertisements, FMC claimed that a person would 

have to drink 3000 galions of water to injest the lowest amount of CCl, affecting 

experimental animals, and that there was no evidence that their spills damaged 

human health.°© However, FMC's independent toxicologist who developed this in- 

formation later admitted it was based on only.acute liver damace, rot long tem 

effects. >’ 

D. Nitrosamines 

Nitresamines are an extremely potent class of carcinecens which are 

present in trace amounts in certain Kenawha effluents as a by product of the 

manufacture of various chemicals. The plants also cischarce larce quantities of 

amines, which ray lead to nitrosamine formation dcewnstream or in the digestive tract. 

UCC 00681}
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At the lowest dose tested, .075 mg/kg/day, injestion of dimechyl aitro- 

samine (DMN) caused tumors in small test populations of rats. Nitrosamines are 

also potent teracogens (causing birth defects) .44 EPA extrapolated from the rat 

data that a small continuous emission of the substance into the air by the DuPont 

Belle Plant caused excess cancer cases at-a‘rate of about 30 per 100,000 people 

in the surrounding area. Pollution control was suhaequently ordered for the air ’ 

emission source. °> The carcinogenic effects of nitrosamines can be enhanced 

greatly by the presence of other chemicals. For example, a mixture of DMN and 

carbon tetrachloride had a synergeatic effect on rats. "8 

The presence of DMN is suspected by MIOSU as contributing to the DuPont | ; 

Plant& high kidney cancer rate. 22 

DuPont's treatment plant effluent was found in December 1975 toa contain 

up cto 8 ppb of pun, “6 amounting to a discharge of about .1 lb./day. In the 

summer of 1976, the most concentrated source of DMN to che treatment plant 

(the “small lots" scrubber wastewater) was being at least temporarily stored, 

but other plant units are apparently also contributing to the effluent DMN. At ; 

a hearing on the DMN air control plan, DuPonte offered no comparable specific 

program to eliminate DMN in irs effluent. “> DMN has also been found at the 

3 ppb level in the Fike Chemicals effluent in Nitro, w.va. 1? and as 4 

contaminant in a-hydraulic: fiuid made -at the Union €arbide South Charlestou 

Plane. 4? The production of amines at the Union Carbide South Charleston and 

Institute Plants also makes their effluent suspect of containing nitrosamines.““ 

DMN has been found co form in lake water from a reaction between secondary 

amines and nitrate. Natural secondary amine concentrations are low, and an 

accumulation from other sources could result in spontaneous nitroamine formation. ““ 

The Kanawha River generally contains about 3 ppm nitrate (mostly from natural 

and municipal sources). Federal.effluent limits allow the Kanawha plants to 

discharge an average of 11,000 lbs./day organic nitrogen, much of this being 

various amines. The major contributors are FMC South Charleston, Union Carbide 

South Charleston, DuPont Belle, Union Carbide Institute, and Monsanto (see 

Table I). With the only river sampling for DMN thuz ‘ar betng a few grab 
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Samples in Charleston and Chelyen, it is not clear whether downstream DNR is significant 

Likely to be much sore significann 4s tha contamination of Ohio Biver 

water supplies with these amines, and the subsequent tocercal fornation of 

nitrosamines. Saliva contains aisoice whieh eatt reget in the acidic condiciors 

18 
of che stomach to forn nitrosamines when eartain amines ara injested. This 

vaaction of amines and oxides of nitrogen in che digestive tract has been 

demonstrazed in animals and shown co lead ts comer formation. *8 

For che many yesrs that the FMC South Charleston plane has cada 

chlorine using the diaphragm process, they dischazged asbestos. This saterial 

ds used as a filsar in the manufacturing wit, with a significant amcunt being 

34 
lost in the effluent. FMC's State Permit Application estimated 

100 lbs./day wera discharged. Fileration may remove about 99% af this 

catertal, °° and che Company apparently initiated such 2 control process recearly.76 

Asbestos is wall established to be carcinogenic ‘in expesed workers. As 

a sesule, a Federal Judge ruled in 1974 chat the discharge of a large quantity. 

af asbestos ty Resera: Mining “substantially endangered” the public nealih in eietes 

dvinking Laka Superior watar. A pollutton elininacton schedule was ordered, and 

addicional Zilerarcton of Diinush drinking water was intziaced, 76 

Vinvl Chloride 

According to 1976 mwenircoring resorts subnicced to she 274 under 

their Federal permit, che Uaton Cardide South Charleston Plant discharges 

about 1 lb./day of vinyl chloride. No standard bas been sec for shis vacer 

poellucanc. ° 

‘Vinyl enleride is a aroven carcinogen. Yor example, at che Unicon Carbide 

Plans where it is used Co make plastic, a+ least 5 workers have died from 

angiosarcoma, 4 care form of liver eanear.?! an IPA scocel dSased on anime! daz2 

estizated that ais polluston outside ati 0.S. nolyviayl chioride olamcs would 

cause 1-10 caseag/sr. of angiosaresea anc an equal sumer of cases 9 cancer of 

38 
other ovxgns. Mors vacent animal cesz cata found thas vinyl chloride was aver 
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a more potent carcinogen, producing tumors at 1/30 the conucencration of che lowest 

previous study. 29 Vinyl chloride is also believed to cause mutations in exposed 

workers' chromosomes and cause a significant increase in fet-1l death of their 

offspring. © Occupational and air pollution standards have been sec based 

on best available technology to reduce vinyl chloride air emissions. 

Regerding water pollution, an EPA report states thac the risk of injesting 

vinyl chloride is ukmown, but it is prudent to assume it will have che same 

effect as inhalation. Bioaccumlation may alse be possible. ** However, EPA has 

not sat an effluent standard because they feel that vinyl chloride tends to 

quickly leave a solution and escape into the air, posing no downstream danger. °2 

Howaver, 4e should be noted that vinyl chloride has a virtually identical 

43 
evaporation rase from solution as carbon tetrachloride, ~ which has been found 

to persist down the Ohio River from upstream discharges. 

Chlorinated Ethers 

_-EPA sampling indicated several years ago that bis (2 - chloroisopropyl) 

ether, a probable carcinogen, is discharged in significant quantitites co the 

Kanawha, and contaminares Ohio River water supplies. In November, 1971, none was 

détectad above the Kanawha Chemical plants, while 12 ppb was found at the Ranawha's 

mouch.. .% ppb was Youn’ in the Otin River opstrem of the Kenavha, while 1.3 ppb 
33 

was found at Euntington and .3 ppb at Cincinacti. The Union Carbide South 

Charleston and Institute Plants are suspected sources since they nandle relaced 

compounds. 

An EPA assessment of bis (2 - chlorotsopropyl) “eather safd in 1975 chae it 

4s a highly persistant compound which, although noc yet tested, is expected to be 

a potent carcinogen due to its close structure-activicty relacionsnhip to bis 

23 
(2 chloreethyl) ether. Te was recently estimated from animal daca thac each 

‘part per billion of bis (2 - chloroethyl) acher in drinking water causes 1 

additional cancer case per 100,000 people. +8 

The 1975 EPA Xanawha effluenct organics survey noted Chac the Union Carbide 

Institute Flant discharged bis (2 ~ chloroetrhyl) echer ac a concentration watch 

amounts co about 2 lbs./day. The Union Carbide South Charleston Plane sored they 

handled dichloro ethyl ether in ics application for a Stace Discharge Percic. 
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CHAPTER SEVEN: REGULATORY FOLICIES 

'A. State Program 

' The W. Va. Division of Water Resources approach to toxic pollutant control 

has been very Limited and can generally be described by the attitude, "What we don’t 

know can't hurt us.” The former Chief of DWR was quoted in the press as claiming 

that there are no hazardous materials in the Kanawha River present in sufficient 

quantities. to harm fish or humans, “How meny people have died of carbon tetrachloride 

poisoning. If they have, I haven't heard of them. "7% When a major slug of carbon 

tetrachloride had passed, but there was still 4ppb measured in the Chio River, © 

the Chief stated, "For all practical purposes there is none there. . .There is no 

«39 These quotes indicate a lack of appreciation for problem in the Chio River, 

the potential leng-term hazards of having lew levels of carcinegens present in 

‘Ewen -though- DWR has the-xrespousihility for overseeing the discharges of 

scmma two dozen chemical plants, its persormmel apparently do not have any references 

summarizing the known toxic effects and possible carcinogenicity of most of the 

pollutants involved. 

| The “Divisiar apparently dees not have the NIOSH Registry of Toxic Effects 

of Chemical Substances (the mst up-to-date and comprehensive listing of chemical 

health effects) and appears to depend only.on the EPA and California water quality 

criteria books (which are both very incomplete and outdated in the area of chronic 

toxicity) . 

. For example, the FMC, South Charleston application listing asbestos had 

been submitted for over a year without DWR apparently realizing it was carcinc- 

genic. Two months after WV-CAG pointed this out to DWR, they had not yet deter- 

mined if recently installed pollution cotrols had taken care of the preblem. 
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The only W. Va. water quality standards actually violated by the Kanawha 

Chemical effluents are dissolved oxygen (only during low flow conditions) and 

phenol. ‘The Kanawha River phenol standard of lppb was set for taste and odor 

control and has been frequently violated for years. However since phenol appears 

to be at least a co-carcinogen, it is imperative that this standard be met. 1977 

phenol limits on the plant discharge permits may not be stringent encugh to achieve 

this. EPA proposed, but the W. Va. Water Resources Board failed to adopt, in 1977, water 

quality standards for ammonia (20 ppb) and phthalates (3 ppb) to protect aquatic - 

life. The chemical plant effluents would probably violate those standards as well. 

Regarding fish toxicity, the W. Va. standards require only that an indi-~ 

vidual pollutant not exceed 1/10 the concentration lethal to 50% of test fish (Tim) 

after full dilution with the river. A stricter standard was deleted by the W. Va. 

Water Resources Board in 1977, requiring any combination of pollutants not to exceed 

1/l0 the Tim within the effluent mixing zone. 

DWR's policy for regulating pollutants not listed in the West Virginia 

standards is vague and basically depends on the Companies’ goed faith. A DIR offi~ 

‘cial recently said that the State has not found anything to indicate fhat tmreported 

toxies are being discharged, and that if the chemical companies had correctly ans- 

wered the questions on their permit applications, there was no reason to be con- 

cemed with toxic discharges.®? question B(2) of the W. Va. Industrial Waste Dis- 

posal Application requires each company to list any compound in its effluent which 

has a high acute toxicity to rats (ID, 4 of .5 gn/kg or less). This definition 

ignores many carcinogens which do not have a high acute toxicity. Moreover, none 

of the Kanawha plants appear to have fully answered even that limited question. 

Table IT lists the following number of toxic compounds at each plant with a high 

acute toxicity to mammals thought to be at least cccasionally discharced, which 

the companies failed to include in their applicaticns: 
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DuPont, Belle {15} 

Union Carbide, Institute ( 5) 
Monsanto, Nitro { 5} 

Each of these unreported pollutants is signified in 

Appendix III by the presence of a value in the column headed 

"LDSo". Although the toxicity listed is for any one of several 

species of mammals, most of these compounds probably violate the 

specified level of .5 gm/kg for rats, thus represent an apparent 

"failure to report violation." There are many more compounds 

actually discharged into the Kanawha than were idenitifed in the 

references used to develop the list in Appendix It. Thus these 

apparent violations represent just the tip of an iceberg. 

The State permits generally require that "efforts shall 

be put forth to considerably reduce all compounds with a rat 

oral single dose LDsy of .5 mg/kg or less". Most of the compounds 

listed by the companies in this category ere descrihed as being 

present only in trace amounts or during spill situations and few, 

if any, toxic pollutant effluent limits have actually been set 

by DWR using this approach. 

One example of an enforcement action regarding toxic pol- 

lutants took place in 1977 when DWR finally cracked down-on a 

small Nitro pesticides manufacturing plant which had discharged 

toxic wastes without a permit for 22 years.” DWR sampling 

showed the Chemical Formulators effluent had a high level of 

62) 
phenol (450 ppmot) and methoxychlor (5 opm The sample was 
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taken from the final treatment pond which was discharged later that 

day. DWR rejected an application by the Company for a permit 

because the methoxychlor can be toxic to -fish at only a few ppb, 

and the phenol could violate the river standard for that pollutant. °? 

Many spill incidents have been reported to DWR caused by 

leaks at the Kanawha chemical plants, yet only a few have resulted 

in fines. The most frequent recent offender appears to be the 

DuPont Belle Plant. That plant has apparently not been fined for 

31 Yet a DWR letter to the Company called the a spill since 1968. 

16 spilis reported in 1976 and 1977 “excessive” and stated that 

some were "inexcusable." Six were caused hy operating errors, six 

by vaive and pump failure, and four by cooler leaks. >" Some of 

the compounds. involved in recent spills are listed in Table II. 

‘The State sotll enforcement does have one advantage over the federal 

‘in that all industrial chemical plants are regulated, subject to 

fines and a spill prevention plan if an incident occurs. 

B. Kanawha Chemical Plant NPDES Permics. 

The first permits for the Kanawha chemical plants under che Federal 

Water Pollution Control Act were drafted in 1974, and basieally required a 

reduction in oxygen demanding wastes, heavy metals, and phenols. Ata 

public hearing on the draft permits, Campaign Clean Water pointed out chat 

a number of carcinogens were being handled at the plants (including carbon 

cetrachloride and asbestas at FMC) and should be limitad on che permits. EPA 

responded that further study was needed of the toxic pollutant question. The 

only carcinogen added was vinyl chioride, to che Union Carbide, So. Charleston 

UCC 006818

Union Carbide trial exhibit UC-2154: R. L. Foster to F. D. Bess and Others Transmitting Ed Light's Toxic Water Pol…
ACL Doc 17170 · Page 43 of 77

Published by AsbestosClaims.Law

asbestosclaims.law/library/17170/43

https://asbestosclaims.law/library/17170/43


-37— 

Planc permit, and thac was only a monitoring requirement. All plancs vere 

to compleca by 1978 an inventory of organics in their discharges. Also added 

at CGi's requese was a prohibition against any combination of pollutants lethal 

to fish, where each plant would have to show it wags ceeting the W.Va. mixing 

zone standard by conducting effluent bioassays. 

all ‘the major Kanawha chemical firms appealed their Fedaral sernits, 

winoing significant concessions in an out of coure settlement with EPA. Among 

the changes in the permits was replacement of the bioassay standard with just a 

monuicoring requirement, deletion of the organics monitoring for DuPont and FMC, 

and increases in the permissible levels of oxygen demanding wastes at each 

plant, (to a point where the River dissolved oxygen standard will probably te 

violated during low flow conditions). 

Since issuance of thosa permits, EPA made an additional chemical 

amwreatoty teqeizemest of the DaFogt Plant, (in the form of an information 

“subpoena” under saction 308 of the Act). In response to repeated spilis at . 

the plant in 1976, Dufone was asked to idencify wbteh of an EPA Lise of 400 

potentially hazardous compounds were handled there (33 were), sbich were 

discharged continuously(17 were listed as baing senc co the waste Creament 

plant but discharge amounts were not given for mest) and spill prevencion cea- 

sures being cakan. The DuPone response added, “Is should de reecgnized chat 

within a large chemical complex such as the Belle planc, chere are compounds 

presant which have not been tdenti fied 765 

The EPA plan to regulaca organics. at the Namawia slants includes 

some or all of she following: °° 

- Idencificacion af organics fz each eflluent as required either 
Sy tie pemmit.or (in the case of FMC amd DuPont) by a "306 Lecter". 

~ an invencory and accounting for hazardeus compounds aandled ac 
each planc. 

~ Addictonal organics surveys oy EPA (ehey did a sareial analysis 
of some affluenzs in 1975). 
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In developing these monitoring and inventory requirements, EPA is focusing 

primarily on their list of 129 toxic pollutants, which do not necessarily include 

all the problem pollutants of the Kanawha plants. Data in Table II indicates that 

only about half of the known toxic pollutants identified thus far at Kanawha plants 

are actually included on the EPA list of 129. EPA recognizes that there are car~ 

included on their lists.°” 

The Regional EPA office his denied a WW+CAG request to include Ames Tests — 

as a means of estimating the carcinogenic potential of the unique mixtures of. 

compounds present in each Kanawha effluent. In refusing to use this test, EPA 

stated that it was only suited for pure compounds, and often gave false positive 

or negative results.°” 

C. Federal Program 

Considerable controversy revolved around two sections of the FWCPA 

passed by Congress in 1972.*"Sectton 307 req™uired very strict standards for 

toxic and carcinogenic pollutants to be met within a year of their promulgation,: 

and section 301 required best available control technology economically achievable 

(BAT) for all pollutants (including persistent organics) to be installed by 1983. 

Only very Limitéd standards -for -a few pollutants have been set under. the stringent 

provisions of section 307. This resulted in a major law suit by environmental 

groups against EPA. The outcome of the suit was a settlement which recognized 

that more implementation time and reliance on technology based standards was 

needed to control toxics. EPA was thus ordered to add 129 toxic pollutants, in- 

cluding many carcinogenic organics, to the list of parameters for which BAT 

effluent standards would be set for various industrial categories, including all 

chemical plants, and enforced under section 301. The Limits must now be met no 

later than 1984. 

A concerted effort was launched by chemical campanies ard others to 

convince Congress to delay or eliminate the general 1983 BAT 
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Standards. A majority of the industry-oriented National Commission 

on Water Quality voted that the costs of BAT were not worth the 

benefits, and supported a~Sto 10 year delay of the BAT deadline. ’? 

A minority of that Commission supported BAT and the 1993 deadline, 

stressing that there will be benefits not measured in terms of the 

traditional water pollution parameters considered by the majority. 

Among the reasons cited as justification for this view were: 

BAT will for the’ first time raquire control of 
chlorinated and other harmful organics which 
affect water supplies but not oxygen demand. — 

BAT will help reduce the potential hazards of 
complex pollutant mixtures for which it is 
not possible to set water quality standards. 

BAT will help mitigate the effects of popu~ 
lation and industrial growth. 

BAT will encourage trnovative. technology. 

Installation of BAT controls would scot 
adversely affect the economy.73 

EPA urged Congress to retain the 1983 BAT deadline because 

it is vital to the control of toxic pollutants. 
64 

Unfortunately, Congress went ahead in 1977 to ovass a major 

revision of the 1983 BAT requirement. The new federal amendment 

basically sets out three categories of pollutants: 

"Conventional pollutants,” to be defined by EPA, 
which will essentially only have to continue to 
meet “best practicable contrel technology" effluent 
limits. 

"Toxic pollutants,” as defined by the 129 compounds 
listed in Table IV, which will require best avail- 
able technology by 1984, without waivers. 
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- "Nonconventional pollutants,” which includes 

everything not specified in the above two 
categories. These will be subject to best 
available tachnology by 1984, but with waivers 

allowed on aconomic- grounds if sufficient 

environmental protection can be shown. 

Regarding organics, EPA has proposed to implement the new 

>" amendment: by requiring additional controls only for those on its list 

of 129. They have done this by proposing to classify COD as a con- 

ventional pollutant. MThey.are - considering having COD used as an. 

"indicator" for designated toxics in some cases, but this is only in 

cases of a simple effluent containing only a few organics, nota 

complex chemical plant. Since the decision is not yet finalized, 

there is a possibility that EPA could redesignate COD a "nonconven- 

tional pollutant” which would satisfy the concern that persistent 

organics be subjected to the best available control technology. 

EPA will.probably not reclassify COD, thus chemical plants: 

will be able to comply with the next round of NPDES permits by simply 

installing process chances-or filtration .in those relatively few areas 

of the plant complexes which handle the designated toxics (from the 

list of 129). Thus the estimated 50,000 1b./day wasteload of per- 

sistent organics now discharged by Kanawha Valley chemical plants 

will be reduced very slightly if at all. 

Spill prevention and enforcement is regulated under section 

311 of the Federal Act. Unfortunately, the way this was written by 

congress and interpreted by EPA and the Courts, only a relatively 

small portion of industrial chemicals subject to spills are actually 

regulated. All other non-designated chemicals are not subject to 
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reporting and fines if a spill occurs and, more importantly, 
are 

not subject to approved spill prevention plans (i.e., dikes around 

tanks and precautions on barges, etc.). The shortcomings of the EPA 

list of hazardous chemicais designated for spill enforcement 
is high- 

lighted by the fact it does not include some of the toxics 
from the 

List of 65 EPA is setting effluent standards for and some chemicals 

addressed in Safe Drinking Water Act standards. 

Regarding Kanawha River chemical spills, an EPA official 

stated that the 1977 carbon tetrachloride slug was unique only in 

that for the first time it was analyzed and followed as it went 

down the Ohio River. He said that many toxic slugs have gone down 

the Ohio undetected in the past thirty years. EPA has been unable 

to take enforcement actions against several other recent Kanawha 

chemical plant spills because its regulations under section 311 of 

the FWPCA have not been finalized. Meanwhile, the interstate 

organization ORSANCO, is requesting EPA funding to continue a network 

of 10 gas chromatograph monitoring stations in the Ohio River Basin 

to help detect andtrack future spilis. 

Problems with enforcing section 31l are apparently due to 

the documentation required for each chemical placed on the official 

"hazardous pollutant" list. The original law passed in 1972, dot did 

not propose a list of "hazardous pollutants” until 1974, then this 

took an incredible four years to finalize. -Then it was overthrown 

by Federal Court around September 1978. Another list of approxi- 

mately 300 chemicals is expected to be proposed in 1979. This does 

not include dozens of chemicals handled by Kanawha plants known to 

be dangerous and subject to spills, including dimethyl] sulfate, 

butanol, ethylene oxide, toluene diisocyanate, crotonaldehyde, and 

propylene glycol. These are simply not regulated by EPA because 
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they are either not a national problem, or they did not have the 

resources to put together adequate documentation. More signi- 

ficantly, it should be understood that even relatively “safe” 

industrial chemicals can cause problems in spill situations. Thus 

there is justification for regulating at least to some degree, the 

discharge of all industrial chemicals. 
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CHAPTER EIGHT: STATEMENTS IN SUPPORT OF BEST AVAILABLE TECHNOLOGY TO 
TO CONTROL PERSISTENT ORGANICS 

"Only 10% of the total organic contamination of our drinking water 

has heen identified ami of those 309 identified compounds, 65% have never been 

tested for chronic toxicity of cancer. Said another way, greater than 95% of 

the organic chemicals currently in Cincinnati's drinking water have never been 

tested for their chronic toxicity nor for their possible carcinogenic potential. 

We do know, however, that in collaborative studies, done by EPA, the University 

of Cincinnati and the Stanford Research Institute, mixtures of organic carpounds 

extracted from Cincinnati’s drinking water produced mutaticns in bacterial systems 

used as screening tools for chemicals causing cancer - an ominous sign indeed. 

To complicate the situation further, even less is known about the interaction of 

these small amourits and the health effects thereof. 

It is therefore quite clear that we will have the technology available 

(wa almost do alzeady) to stop the pollution of the Chio River long before we will 

have all the information needed to decide the degree of these organic contaminants. 

Therefore, it is imperative that the federal covermment require that polluters use 

all available tectmolesy and skills to decrease the intcoducticn of these chemical 

contaminants into the river and help lecal govermments remove any pollutants that 

arrive by other means.” Dr. Amold Leff, Cincinnatti Health Commissioner ’®*, 
ee were mms omer nei eee 

"Tye fact that most of the toxic organic chemicals listed are relatively 

nenbicdegradable indicates that general limitaticns qm 30D. are insufficient in 

themselves to Limit the quantity of toscic chemicals which are cischargec. . . 

The best available control tecmoleey requirements of 1983 hac as their major 

benefits the control of toxic pollutants. SAT technologies, such as activated 

carson filtration, are specially desicned for removal of recalcitrant chemical 
€ 

pollucants." Dr. Robert darzis, Inviremmental Defense Fumd. *6E 
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"two principal strategies exist in current laws. The first is the prollu- 

tant-by-pollutant assessment of effects, which is the basic strategy of Section 

" 307(a) of the FWPCA and of the SOWA, but which has had only Limited success, e.g., 

it has resulted in standards for only 6 toxic chemicals under Section 307(a). The 

second strategy involves the installation of best-available-control-technolegy on 

an industry-by-industry basis, as in the permits system of the FWECA, so far used 

mainly to control traditional pollutants. Most witnesses agreed that the task of 

identifying every possible toxic contaminant and establishing a standard for each 

would be a monumental if not impossible task given the infinite number of chemical 

combinations and data and resources Limitations.” Staff summary of House of Repre~- 

sSentatives--1977 Hearing on Toxic Water Follutants. 764 
ate crete alae ened eevee oleae i aot ae 

"It is quits reasonable to assume that there are halogenated orgenics 

that may be equally or mre toxic than those appearing on the list in the NRDC-EPA 

Our view [is] that the only sura way of dealing with toxic pollutants dis 

to achieve (eventually) complete abatement...The Senate languace [1977 Arencments 

to FWPCA)] may not allow enough flexibility...Since SAT regulaticns often will cover 

toxic collutants not on the Lists mentioned ebove, the Administrator may want more 

flexibility...Conventicnal sollutants often serve as surzegates for cmtrol of 

toxic pollutants. It would be important to be able to include this consideration 

in any cetermination.regarding the waiver from BAT for conventional pollutants." 

EPA Response to questions from Congressman Bo Ginn. /® 

~ “8 think your suggestion is en excell ‘lent one ard enticaly ctngistehit with 

the spirit and intent of the section of the bill to which you referreé. I will 

bring it to the attention of the conference committee now meeting on the lecislation 

and try to work out some sort of agreement which will inplement the concert vou have 

in mind.” Senator Jemings Randolon (letter to Ed Light 11/3/77 in resecnse to 

@ recvest thar the 1977 amencments to the FWECA not allow a waiver ==com SAT stancaris 

for persistent organics). 
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"Thanks for letting me know of your concern over proposed listing of 

chemical oxygen demand (COD) as a “conventional pollutant". 

I share your reservations about this proposal and your view that, if 

adopted, it could weaken industrial water pollution control efforts to a signifi- 

cant degree and make it mich more difficult to regulate chemical toxic pollutants. 

To the degree that it occurred, such a result would run directly comter 

to the intent and spirit of the Cheam Water Act of 1977, and would represent a 

major setback in the effort to improve the Nation's water quality." Senator Jennings 

Randolph (letter to Ed Light 4/20/78) in response to request that he comment on 

EPA's decision to classify. COD as a conventional pollutant.) 
— mmm eee 

"The following water quality objectives must be achleved by 1983 {for 

Kanawha Valley chemical plants]: 

Best Available Control Technology Economically Achievable for persistent 

erganics (as included in a general parameter such as total organic carbon)...” 

- Resolution endorsed by 5 members of Charleston area 208 study 

—_ sme me mm meet em 

"BAT controls on [chemical] oxygen demanding wastes are an alternative means 

of cmtrolling the discharge of toxic materials contained in those wastes anc of 

controlling nontoxic organic pollutants in our waters that cambine with chlorine 

in the drinking water treatment process to produce deadly carcinogenic substances... 

Implementation of BAT could reduce oxygen demanding loads by...over half the in- 

dustry contribution...Reducing inéustrial oxygen demanding loads to this extent 

would result in significant reductions of toxic compounds.“ Jim Banks, Attormey 

for Natural Resources Defense Council (NRCC) 18g 

to issue regulations to protect the public from orcanic chemical contaminants in 

@rinking water. EPA failed to set maximm contaminant levels or to incose treatment 
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technique requirements for total concentrations of organic cnemicals thereby pro- 

longing public exposure to potentially dangerous substances. And, EPA did not 

utilize proper procedure in reacting-to the carbon tetrachloride contamination 

incident... We recommend that EPA be given authority to require pollution discharge 

tasting by companies to prove safety of discharged materials, require monitoring 

without first having set maximm contaminant levels, and require reporting and 

public notice of all contaminants -including umregulated contaminants. 

The report also recommends that EPA take rapid steps to promigate total 

organic chemical contaminant levels, create a national early warming system for 

major surface water streams, require industrial reporting of known and suspected 

toxins and carcinogens and promulcate regulations immediately for hazardous sub- 

stances spills as required by the Federal Water Pollution Control Act." Congress- 

man John Moss in 9/27/77 letter to Harley Staggers. 
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CHAPTER NINE: STATEMENTS IN SUPPORT OF SPILL CONTROLS FOR ALL CHEMICAIS 

Congressmen Miller: “When secticn 311 is fully implemented, can we expect 

incidents such as the carbon tet ars the HCP incidents to cease?" 

EPA: You will continue to have spills because you will have substances, 

out of the thousands of chemical substances, that you have not gotten around to 

putting onthe list yet." Jef Miller, Rforcement Director, EPA. /® 
— ecm eee eee eee 

"The 306 Compounds designated as hazardous substances...do not necessarily 

cover all the hazardous substances handled by the industrial plants in the Kanawha 

valley.” Charleston Area 208 Stuiy.’® 
om eee eee ee Cette i ee 

"“Concerming the problem of spills, while some 300 chemicals are on the 

proposed Section 311 list, most of the severe contamination events have involved 

unlisted chemicals. This does not necessarily mean the list was poorly prepared: 

what it means is that of the thousands of chemicals produced, used, and disposed, 

it is very difficult indeed to predict which will in fact be mishandled or spilled. 

This suggests the need for some authority requiring rmeporting and cleanup even 

though a spilled substance is not listed." House Subcommittee Report on Toxic 

Water Pollutants 9/77/ /©9, 

for all compounds handled by Kanawha Valley chemical plants. Any subsequent indus- 

trial spill of these compounds in the B-C-K-P Regicn shall be considered a violaticn 

of section 311 of PL 92~500." Resolution endorsed by 5 members of Charleston area 
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