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Copper is transported throughout the body, and is found in high 

concentrations in liver, brain, kidney, and muscles. A 70-fcg adult body 

contains between 80 and 150 mg copper. Fetal copper concentrations are ten 

times those of adults (Venugopa7 ui Luckey, 1978).

Copper is excreted principally in bile along with unabsorbed dietary 

copper. Small amounts are excreted in urine and perspiration. Balanced 

against biliary excretion, net copper absorption in the GI tract is about 

b percent (Venugopal and Luckey, 1978).

Control of copper absorption, distribution, and excretion is achii 'cd 

primarily by the liver, but also by carrier proteins in blood (albumin and 

ceruloplasmin), and cells of the intestinal lining. Hereditary defects in 

copper metabolism produce diseases character!zed by progressive d.imnge to 

the liver, CNS, and other organs. These include Indian childhooc cirrhosis 

and Mencke's kinky hair syndrome, which are generally fatal in chi'Jdhood; 

persons with W i l s o n’s, disease can live a normal life when treated with 

penicillamine (Scheinberg, 1981; Vaughan et al., 1979; Lefknwitch et al.,

1982).

Acute Toxicity

Acute ingestion of copper salts stimulates vomiting and, as a 

consequence, acute poisoning is uvVally not severe. If the metal is not 

removed by vomiting, however, copper poisoning results in injury to the 

liver, kidney and CNS (Gosselin vet al., 1976). Exposure to copper has been 

reported to result in hemolytic anemia (destruction of red blood cells) 

similar to that seen in persons with glucose-6-phosphate dehydrogenase 

(G-6-PD) deficiency.

Signs end symptoms of copper poisoning include vomiting, burning pain 

in the mouth, esophagous anti stomach, diarrhea, abdominal pain, bloody 

stools, headache, weak pulse, jaundice, decreased or absent urine output, 

convulsions, paralysis, and coma. Early deaths are due to shock, later ones 

to liver or kidney failure.



Acute copper ingestion often occurs wher. acidic beverages have been 

stored or pas-ed through containers made of copper. Copper toxicity 

increases with the water solubility of the salts.

Chronic Toxicity

With the exception of persons with the hereditary disorders (Wilson's 

disease, Mencke's syndrome, Indian childhood cirrhosis) noted above, chronic 

copper poisoning from exessive ingestion is rare, and is not thought to 

result in disease in normal individuals (Gosselin et al., 1976; Doull et al, 

1980; NAS, 1977). Tissue levels of copper do not increase with age (in 

adults), although blood levels do (Doull et al., 1980). The significance of 

the latter is unknown.

Mutagenicity

Copper may have mutagenic potential in that it can diminish the 

fidelity of DNA synthesis (Sirover and Loeb, 1976'. However, no other 

evidence of mutagenicity was found,.

Carcinogenicity

Copper miners and smelter workers reportedly have a higher incidence of 

lung cancer than the general population (Newnan et al., 1976; Agnese et al., 

1959). However, ti,« significance ) f  this finding is vitiated by their 

concomitant exposure to arsenic, a recognized carcinogen (Furst and Radding,

1979).

Copper implanted or copper sulfide injected into animal tissues 

apparently does not cause tumors, whereas copper sulfate and copper chloride 

injected into roosters' testes have been reported to ccuse testicular tumors 

(teratomas) (Gilman and Ruckerbauer, 1962; Sunderman et al., 1974; Furst, 

1971; Falin and Anissimora, 1940; Bresler et al., 1964). Copper has 

apparently not been tested for carcinogenicity by other routes. Copper has 

been reported to act as a possible promoter for rodent skin tumors induced



by dimethylbenzanthracene (Fi'rst, 1977). In summary, the evidence of 

carcinogenicity for copper is weak, at best.

Effects on Reproduction

There is little evidence of adverse reproductive effects of copper in 

humans of animals (EPA, 1980b).

Tin (Inorganic)

Absorption and Metabolism

Tin is poorly absorbed from the GI tract, and hence most of what is 

ingested is excreted in feces (Venugopal and Luckey, 1978). Absorbed tin 

can be found mainly in the liver, lungs, arid kidneys with trace quantities 

in other tissues (NAS, 1977; Hammond and Beliles, 1980).

Acute Toxicity

Inorganic tin has very low oral toxicity, due principally to its poor 

intestinal absorption. No toxic effects we>*e reported in rats fed inorganic 

tin compounds for 13 weeks at concentrations of 450-650 mg/kg of food. In 

humans, nausea, vomiting and diarrhea have been reported from consumption of 

various canned foods, and drinks: e.g., fruit juices containing 1400 ppm,

vodka punch containing 2,000 ppm, and canned salmon containing 650 ppm 

(N.AS, 1977).

Chronic Toxicity

There are a variety of chronic effects f oral ingestion of tin salts 

when high doses (at least 0.3 percent of the .e t ) are used. Deleterious 

effects on growth and development, the liver, the blood, the GI system and 

the male reproductive system have been reported. With lifetime consumption 

of tin at 5 ppm in drinking water, mice and rats reportedly had mild liver 

and kidney changes (Venugopal and Luckey, 1978). Whether the latter finding



can be extrapolated to a human context is questionable, however, since this 

•level of consumption is approximately the average human daily exposure in 

food.

Effects on Genes and Chromosomes

No information was available.

Carcinogenicity

While Venugopal and Luckey report that orally ingested tin salts may be 

carcinogenic, the accuracy of this observation is in doubt (Venugopal and 

Luckey, 1978; Furst and Radding, 1979). A recent bioassay of stannous 

chloride conducted under the auspices of the National Toxicology Program was 

negative (NTP, 1982).

Effects on Reproduction

No infomridtion was available.

Cadmium

Absorption and Metabolism

Cadmium is poorly absorbed from the gastrointestinal tract. Thus, most 

ingested cadmium is excreted in feces. The percentage absorbed varies from

0.5 to 12 percent in various animal species. (Hammond and Beliles, 1980). 

Limited human evidence indicates that about 5 to 7 percent is absorbed 

(Pahola et al., 1972; NAS, 1980). Younger animals absorb a greater fraction 

of ingested cadmium than do older ones. Cadmium absorption is enhanced by a 

dietary deficiency of calcium, vitamin D, iron, zinc, copper, or protein. 

Inhaled cadmium is more efficiently absorbed; 50 percent or more present in 

cigarette smoke or metal fumes is absorbed (Ryan et al., 1982).
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Absorbed cadmium is widely distributed throughout the body, 

concentrating preferentially in the kidney and liver. The metal accumulates 

in the body (at least up to age 50), with a biologic half-life estimated to 

range from several months to 47 years (Ryan et al., 1982). At birth the 

body burden of cadmium has been estimated to be 1 ng, which increases to 

15-50 mg by age 50 (NAS, 1977). Excretion of absorbed cadmium is thought to 

occur principally in the urine, though other routes have not been 

well-investigated (Hammond and Beliles, 1980). As noted above, cadmium 

appears 1n breast milk.

Acute Toxicity

Acute toxic effects of ingested or inhaled cadmium are attributed to 

irritant effects. Cadmium is more toxic when inhaled, particularly if 

soluble salts of cad o’um are involved. When ingested, symptoms of acute 

poisoning include nausea, vomiting, salivation, diarrhea, and cramps. The 

human oral LD5Q has been estimated to range from 350 to 8900 mg (Hammond 

and Beliles, 1980). Death may occur from shock, renal or card.opulmonary 

failure. Numerous health effects due to high-dose (0.5-1 mg cadmium/kg body 

weight) injections in animals are not generally observable when exposure is 

oral or by inhalation (Ryan et al., 1982).

Chronic Toxicity

Chronic cadmium exposure may result in damage to the kidney, lungs, 

bones, and cardiovascular system. The threshold for kidney damage is 

thought to be about 150 to 250 pg/gram of wet kidney tissue (NAS, 1980).

Such injury may occur whether the route of exposure is oral or pulmonary. 

Damage co the lung occurs only with inhalation of cadmium (usually in an 

occupational context), and may result in emphysema and scarring of the 

lung. The bone disease attributable to cadmium exposure consists of 

softening of bones (osteomalacia), often with spontaneous multiple 

fractures. This affliction occurred mainly among middle-aged to elderly 

women in Japan who had eaten cadmium-contaminated rice. Epidemiologic

m D-49



investigations and some animal evidence indicates that caesium exposure may 

play a role in the development of high blood pressure (Klaassen, 1980).

Effects on Grn^s *r/d Chromosomes— —  ■- - « r ■

Two dominant lethal mutation assays in mice using cadmium salts were 

negative (NAS, 1977). Results from studies of human cultured lymphocytes 

exposed to cadmium in vitro have been conflicting. Analyses of chromosomes 

of persons occurvrtionally exposed to cadmium have reported a variety of 

structural anomalies in several studies cited by IARC (1976). Such 

chromosomal damage was not demonstrated in another study involving 5 workers 

and 4 patients with itai-itai disease (cadmium-induced osteomalacia) (Bui et 

al., 1975). Results from a variety of other tests have been mixed. A 

recent review of the literature concluded, "[T]here is no substantial 

evidence that human exposure to cadmium results in heritable genetic damage" 

(Ryan et a l . , 1982).

Carcinogenicity

The carcinogenicity of cadmium has been reviewed by the International 

Agency for Research on Cancer (1976, 1982b). Numerous studies cited in 

these reviews indicated that injected cadmium compounds produce local tumors 

in rats. Sutcutaneous Injections of CdCl2 and CdSo4 resulted in 

testicular tumors in rats and mice. There is only one adequate feeding 

study in animals in which rats fed up to 50 ppm of cadmium chloride in the

diet did not show an increased incidence of tumors.

Epidemiologic evidence suggests that occupational exposure to cadmium 

oxide may increase the risk of prostate cancer and lung cancer (Kipling and 

Waterhouse, 1967; Lemer, et al., 1976; Potts, 1975). However, because of 

small sample size and potentially confounding exposures to other substances, 

the carcinogenicity of cadmium in humans is not firmly established,

urthenmore, a more recent study appears tr indicate that occupational

exposure to cadmium may not result in increased mortality from cancer for 

any site (Sorahan, 1981).



Effects on Reproduction

Injected cadmium chloride causes birth defects in rats, mice, and 

hamsters. When CdCl^ was administered to CD strain rats in dose" of 4 to 

12 mg/ka on Days 13 to 16 of gestation, there were dose-related increases of 

fetal deaths, of congenital anomalies such as cleft palate, club foot, small 

jaws, and small lungs, and a decrease in fetal weight (Chernoff, 1973). A 

variety of skeletal and neurological defects were produced in the offspring 

of mic given subcutaneous injections of CdCl2 (0.33-0.35 mg/kg) on Day 7 

of geststion (Ishizu et al., 1973). Cadmium sulfate administered 

intravenously (2 mg/kg) to hamsters on Day 8 of gestation increased fetal 

resorption and caused major facial malformations (Ferm and Carpenter,

1967). Cadmium at 10 ppm in drinking water was teratogenic to mice 

(Schroeder and Mitchner, 1971). Sheep fed 12-15 ppm cadmium and cadmium 

sulfate in the diet during Weeks 13 and 14 of gestation bore normal 

offspring, though goats fed 75 ppm CdCl2 in the diet did not (Mills and 

Dalgarno, 1972; Anke et al., 1970). EPA (1980e) noted one report in which

0.1 ppm cadmium in rats' drinking water produced no reproductive effects.

There have been no adequate studies reported on potential reproductive 

effects in humans. The human placenta is relatively impermeable to cadmium, 

yet neonatal cadmium blood levels are about half of maternal levels (NAS, 

1977; Ryan et al., 1982; EPA, 1980e).

Acute exposure to cadmium has been reported to cause damage to the 

gonads and sterility of both sexes of experimental animals, regardless of 

the route of exposure (Venugopal and Luckey, 1978). Such damage includes 

testicular atrophy, cessation of spermatogenesis, and testicular necrosis in 

males and vascular changes in the ovary resulting in female infertility. 

These effects have been observed at doses far in excess of the estimated 

human intake of cadmium, and have not been reported in humans (Venugopal and 

Luckey, 1978; Klaassen, 1980).



Absorption and Metabolism

Zinc is an essential nutrient, required for DNA and protein synthesis 

and for the activity of numerous intracellular enzymes. Absorption of zinc 

from the GI tract is variable, depending on the amount in the diet, but 

averages about 50 percent, A diet high in calcium, phosphate, and copper 

can decrease zinc absorption, as can some chelating agents.

Zinc is distributed to all tissues with high concentrations in muscle, 

skin, bone, liver, kidney, pancreas, eye, andl the male reproductive system. 

Excretion occurs principally in feces, with contributions from unabsorbed 

dietary zinc, bile, pancreatic, and other GI secretions. Lesser amounts are 

excreted in urine, sweat, and breast milk (Venugopal and Luckey, 1973).

Zinc absorption, metabolism, and excretion are governed by an efficient 

homeostatic mechanism.

Acute Toxicity

Zinc has low acute toxicity and quantities normally ingested are far 

below those required for the occurrence of toxic effects. However, oral 

zinc intoxication from acidic food or beverages stored in galvanized cans 

has seen reported. Symptoms include vomiting, diarrhea, fever and stomach 

cramps. (Some cases may be due to cadmium contamination.)

Chronic Toxicity

Repeated low-dose ingestion of zinc is essential to sustain life: an 

effective homeostatic mechanism virtually assures that temporary exposures 

to concentrations moderately greater than what is necessary will not result 

in toxicity. Concentrations of up to 0.25 percent (or 2,500 ppm) in the 

diet have not caused toxicity in rats. Above this dietary level one finds 

growth retardation, anemia, and abnormal bone formation (Hammond and 

Beliles, 1980). There has been a report of zinc poisoning in two adults



from extended consumption of water from galvanized pipes with the zinc 

concentrations of 40 mg/liter. Symptoms consisted of nausea, loss of 

appetite, muscular pain and stiffness, and irritability (NAS, 1977).

Effects on Genes and Chromosomes

The National Academy of Sciences (1977) concludes that there are no 

data to suggest that zinc is mutagenic in animals or humans. The NIOSH 

Registry of Toxic Effects of Chemical Substances (1981) reports no positive 

results for zinc in tests of mutagenesis.

Carcinogenicity

Zinc injected into the testicles of rats and roosters has produced 

testicular tumors, an effect which has been ascribed in part to hormonal 

factors and the high levels of zinc already present in the testes (Hammond 

and Beliles, 1980). Zinc has not been found to be carcinogenic by other 

routes of exposure (Sunderman, 1971).

Effects on Reproduction

Zinc at 4000 ppm (0.4 percent) in the diet of pregnant rats was 

reported to cause increased resorption and fetal death (Schlicker and Cox,

1968). Zinc injection or feeding at doses ranging from 15 to 50 mg/rat per 

day reportedly resulted in infertility and reduced testicular size 

(Venugopal and Luckey, 1978). However there is little evidence that zinc 

excess in drinking water will result in reporductive effects. Zinc 

deficiency is more likely to produce adverse outcomes (NAS, 1977).

Antimony

Absorption and Metabolism

Antimony metal occurs in +3 (trivalent) and +5 (pentavalent) oxidation 

states, which are distributed and metabolized differently. Trivalent



antimony has a greater affinity for red blood cells than pentavalent 

compounds, which are found at higher levels in plasma. Antimor\y is poorly 

absorbed from the GI tract, and tends to cause vomiting. Thus, when given 

medicinally, antimony is administered by injection or intravenously. 

Intraveneously administered, antimony concentrates in the liver, thyroid, 

and heart. Trivalent antimony is excreted primarily in feces, while the 

pentavalent form is excreted principally in the urine (NAS, 1980).

Acute Toxicity

Antimony is chemically similar to arsenic, and produces arsenic-like 

toxic symptoms. There are few reports of human toxicity, and most of *hese 

have originated in industrial or medicinal exposures. Symptoms of acute 

ingestion include vomiting, diarrhea, collapse, irregular breathing, and 

decreased temperature (Hammond and Beliles, 1980). Besides the GI tract, 

the skin, liver, lungs, and heart may be affected, with toxic effects on the 

heart potentially the most serious. Oral L D 5Qs for trivalent compounds 

are lower than for pentavalent ones--e.g., in rats the LD^ q for antimony 

trichloride is 675 mg/kg, while that for antimony pentachloride is 1.115 

g/kg (NAS, 1980).

Chronic Toxicity

The chronic toxic effects of antimony administration depend on which 

compound is being tested. Trivalent antimony chloride given to rats for 10 

days at 135 wg/kg by gavage resulted in degeneration of the heart muscle.

The same compound given to guinea pigs for 10 days at 12 and 20 mg/kg 

resulted in anemia. When fed to guinea pigs for 6 months at doses from

0.0025 to 2.5 m g / k g ;, the lowest dose produced no toxicity (Arzamastsev, 

1964). A similar no-observed-effect level was found for antimony trioxide 

fed to rats at doses less than 2 g/rat per day (NAS, 1980).

Humans exposed chronically to antimony in industrial settings have 

developed respiratory symptoms, including pneumoconiosis, dermatitis, and GI



symptoms. Confounding exposure to arsenic may contribute to industrial 

antimony disease (Harnond and Beliles, 1980).

Effects on Genes and Chromosomes

Human white blood cells were exposed to 2.3 nanomoles of antimony 

sodium tartrate in vitro. Of 100 exer ‘-'ed *or chromosomal changes, 12 were 

demonstrated to have aberrations (el m  ?•' ks). No conclusions were

drawn (Paton and Allison, 1972).

Carcinogenicity

Epidemiologic evidence of occupational cancer due to antimony is 

inconclusive (NAS, 1980). Antimony potassium tartrate at 5 ppm in drinking 

water given to 76 mice for their lifetime reportedly showed no increased 

tumor incidence (Kanisawa and Schroeder, 1970). The lack of higher dose 

levels precludes making a judgement about the carcinogenicity of anvimony.

Effects on Reproduction

Two Soviet studies cited by the National Academy of ScienCi.j (1980) 

seem to indicate that antimony can produce adverse effects on reproduction. 

Female antimony workers were reported to have a greater incidence of 

miscarriage, premature deliveries, menstrual disorders, and gynecologic 

inflammation than did a nonexposed group. A study involving exposure of 30 

pregnant rats to aerosolized antimony r-etal appeared to show decreased 

fertility relative to unexpo.',ed controls, but no teratogenic effects (NAS,

1980). There is not enough evidence to draw any reliable inferences about 

potential reproductive effects of antimony.



Appendix E

DETAILS OF WORKER SAFETY AND HEALTH

Genv^al Testing Needs

Tht exposures of plumbers to solvent vapors, solder fumes, and other 

substances require better definition than is possible using currently 

available data. The existing sti/dirs for plastic pipe solvent cement 

(NIOSH, 1976; CDHS, 1980a; CDHS, 1980b; NIOSH, 1982) altogether have 

evaluated the exposures of fewer than 50 plumbers in a limited number of 

workplace environments (fewer than 10). The sampling that has been done has 

been performed using a variety of methods of uncertain comparability. 

Furthermore, there has been no attempt to define the systemic exposures of 

plumbers via dermal absorption, a potentially significant exposure route.

The situation with regard to the exposures of plumbers to other 

materials with which they work is even worse. SRI has not found a single 

study of the exposures of plumbers to solder fumes (including lead), 

although field observations indicate that those exposures may occasionally 

be severe.

Finally, the composition of the materials with which plumbers work is 

not at all certain. For instance, the presence or absence of DMF in cements 

will substantially affect its toxicity--especially its absorption through 

the intact skin. However, it is not clear which (if any) of the 

commercially available cements contain Dff. Benzene has also been found in 

air samples taken at a plumbing site (CDHS, 1980s), but its expected 

accompanying aromatic solvents (e.g., toluene) were not found. It is not 

clear whether benzene was present as a contaminant of the cement or whether 

it arose from another source. The constituents of cutting oils are



important determinants of potential toxicity, but the composition of the 

specific cutting oils used in thread cutting (or cutting off) on metal pipes 

is not certain.

If the questions surrounding the expected introduction of plastic pipe 

into greater use are to be resolved, then some additional work is needed. 

This additional work should include a survey of the composition of the 

products available to the plumber, an environmental evaluation of the 

exposures of plumbers to the various contaminants found in their workplace, 

and a final health hazard evaluation of the to'jl exposure profile.

In order to accomplish a valid assessment of the health hazards to 

plumbers associated with the use of plastic and metal piping one should 

attempt to:

I. Determine the extent of the information needed

A. Determine the composition of the materials of interest

1. Solvent cements

2. Cutting oils

3. Solders/fluxes

B. Determine the population at risk

1. Extent of use of specific materials from A. above

2. Number of plumbers using each

3. Number of plumbers performing specific tasks

C. Complete the literature review— especially the NIOSH studies

scheduled to be completed in the near future

II. Define the methods to be used

A. Materials for which environmental sampling is to be performed

1. Methods to be used

2. Number of samples within each use/composition sample cell
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B. Materials for which biological sampling is to be performed

1. Metf:ds to be used

a. Expired air sampling

b. Urine/blood sampling

c. Skin patches; gloves; other.

2. Number and type of samples to be taken within each defined
cell

III. Determine the survey protocol

A. Pefino a geographical area within which adequate job sites
will be available

B. Obtain the cooperation of relevant groups

1. Plumbers' union locals

2. Pipe manufacturers/cement manufacturers/trade associations

3. Associated General Contractors/Specialty contractors

C. Specify content of surveys to be performed (from I. and II.
^bove)

IV. Perform study

V. Analyze data and report

Biological Monitoring Considerations

The potential for dermal absorption of the solvents used in plastic 

pipe cements is significant. It is notoriously difficult to determine such 

dermal exposure directly. Although the use of gauze patches on 

representative skin areas, or of specially prepared gloves may be useful in 

some circumstances (the patches and the gloves are subjected to chemical 

extraction with an appropriate solvent after exposure), these methods are 

unlikely to give satisfactory results in the solvent exposures. The major 

problem is that the substances of concern are volatile; the continued 

evaporation of these materials during the sampling period would make 

analysis of the patches fruitless unless they were changed very frequently,
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with consequent unacceptable disturbance of the workers being monitored. In 

addition, the potential for significant changes in the permeability of the 

skin to these materials (due to abrasion of the skin, dr fatting due to 

previous exposures, ambient temperatures and the like) is great. Thus it 

seems most reasonable to attempt to define the systemic exposures to these 

solvents due to dermal absorption by actually measuring systemic uptake. 

There are several methods available; the choice depends on the metabolic 

pathways followed by the material subsequent to ir.take. The least invasive 

method is to measure the compound of interest (or its metabolite if it is 

metabolized) in the expired air. Other possible methods (in decreasing 

order of desirability for field studies) are the collection of urine or 

blood, with subsequent analysis.

The solvents of major interest to us in this study are THF, 

cyclohexanone, MEK, and DMF. We have briefly evaluated the availability of

rational biological methods for each of these solvents:

. THF— There exists no information c>i tne metabolism of THF. It is 

very volatile and most probably is eliminated in expired breath.

. Cyclohexanone— Cyclohexanone is metabolized to cyclohexanol, which 

is presumably detectable in the expired breath. Cyclohexanol is 
glucuronidated in the liver (Elliot et a l ., 1959) or excreted 
unchanged. A certain percentage of cyclohexanone is undoubtedly 
excreted in the expired breath.

. MEK--MEK is metabolized to 2-butanol, 3-hydroxy-2-butanone and
273"-butanediol. MEK and the first two metabolites are quite 

volatile and probably are excreted via brp^th as well as the 
urine. Only 11 percent of an administered dose was accounted for in 
urine in metabolic tests with guinea pigs; similar results were 

found in rats (Di Vincenzo et al., 1976, Dietz and Traiger, 1979). 
The main urinary metabolite in rats was the glucuronide of 

2-butanol. In dogs, 30-33 percent of an administered dose was 

eliminated in expired air. Human:, exposed to MEK dermally 

eliminated the compound in the expired air, beginning 15 minutes 
after first contact. Within 2 hours, a steady-state elimination 
concentration of 6.5 micrograms/liter was achieved (Munies &
Wurster, 1965). In general, ketones are not readily metabolized and 
may be eliminated unchanged in the expired air and to some extent in 

the urine (Opdyke, 1977).

. DMF— DMF is metabolized to N-methyi'formamide and formamide via 
microsomal oxidation in the liver and other organs with these
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enzymes. It can be detected in the blood of persons exposed, and 
DMF, monomethylformamide, and formamide can be detected in human 
urine after inhalation exposure. Formic acid and DMA 

(dimethylamine) are the hydrolysis products and they have not been 
detected in the urine or stomach contents of patients or 
experimental animals.

There is a linear relationship between DMF exposure and 24-hour 

monomethylformamide (MMF) excretion (Krivanek et al., 1978) in subjects 

exposed to 9 to 33 ppm for 6 hour's daily on 15 consecutive days. No 

compcund was present 48 hours after exposure (and very little after 24 

hours). No increase in MMF was seen in urine after repeated doses. The 

mean value for the end-of-exposure sample (7 hour-sample) was 4.7 ug/ml or

436.8 ug total.

Conclusions

From the above considerations, it appears reasonable to assume that 

appropriate methods for the determination of total exposure to DMF, MEK, and 

cyclohexanone can be developed using the expired air samples. If DMF is of 

interest, urine samples could be taken. In any case, it would be most 

useful to attempt to define the constituents of solvent cements on job sites 

prior to taking samples so as to ensure use of appropriate methods and 

minimize disruption of work and invasion of worker privacy.



Appendix F

Summary of Smoke Toxins

Table F-l provides a summary of the sources and physiologic effects of 

the principal combustion gases from synthetics and natural materials likely 

to be present in residences.

Evidence from Human Studies

In fires, approximately 96* of civilian deaths and 69* of injuries 

result from fires in residential occupancies (one- and two-family dwellings, 

apartments, hotels, motels, and all other) (NFPA statistics for 1977-1981). 

Of civilian fire deaths, 75$ were accounted for by one- and two-family home 

fires alone. Where accidental ignitions alone were involved (not arson),

67$ of the deaths were in fires where the material initially ignited was 

building contents (upholstered furniture, bedding, clothing, floor covering, 

•ubbish, etc.). These kinds of material provide the bulk of tne fire load 

in most buildings (NFPA, 1982). Addres'ing the problems of combustion 

hazards from such sources would result in a major reduction in the loss of 

life from fire, in the opinion of NFPA (1982).

As an alternative to sampling the atmosphere in fire environments for 

toxic gases, we can attempt to find out how much of which gases has been 

inhaled by fire victims. Several studies of this type have been done; none 

is free of criticism. In the United Kingdom, analysis of blood samples from 

eight fire fatalities have revealed 60 or more volatile components, 

including aromatic hydrocarbons, organic nitriles,. and various other

SMOKE TOXICITY DETAILS



Table F-l

SOURCES AND PHYSIOLOGIC EFFECTS OF SELECTED 

THERMODECOMPOSITION GASES, OTHER THAN CO AND C02

Sources of 

Thermodecon.pos'itior. Gases*

Highlights of 

Physiologic Effects

From combustion of various 

products such as wool, silk, 
polyacrylonitrile, nylon, 

polyurethane, and paper, in 
varying amounts; flammable; 
difficult to analyze accur­

ately

Hydrogen cyanide (HCN)

A rapidly fatal asphyxiant 

poison; toxicity suspected 

in some recent fires involv­

ing upholstery and fabrics 
but nc definitive data

Estimate of 

Short-term 10 

Minute Lethal 

Concentration 

(ppm)

350

Nitrogen dioxide (N Og) and other oxides of nitrogen

Produced in small quantities 

from fabrics and in larger 
quantities from cellulose 
nitrate and celluloid 
(prepared from cellulose 

nitrate and camphor, in 

decreased use today)

Strong pulmonary irritant c a p­

able of causing immediate 
death as well as delayed in­

jury; notorious from the 123 
death in 1929 Cleveland Clinic 

fire caused by bur ing 

"nitrocellulose" x-ray films

I 200

Hydrogen chloride (HC1)

From pyrolysis of some wire 

insulation materials such a; 

polyvir\yl chloride (PVC), 
also chlorinated acrylics and 
retardant-treated materials

Respiratory irritant; poten­

tial toxicity of HC1 coated 
on particulate greater than 

that for an equivalent amount 

of gaseous HC1

I 500, if 

particulates 
are absent

Other halogen acid gases

From combustion of fluorinated 

resins or films and some fire- 

retardant materials containing 
bromine

Respiratory irritant HF a 400 

C0F2 3 100 
HBr I 500
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m
Table F-l (Concluded)

Sources of 
Thermodecomposition Gases*

Highlights of 
Physiologic Effects

Estimate of 
Short-term 10- 

Minute Lethal 

Concentration 
(ppm)

Sulfur dioxide (SO2 )

From compounds containing 
sulfur; the common oxidation 
product of such components 

in fires

From pyrolysis of polyolefins 
and cellulosics at lower 
temperatures (400°C); 
significance, if any, in 
actual fires is undefined

A strong irritant, intolerable I 500 
well below lethal concentra­
tions

Acrolein 

Potent respiratory irritant 30-100

★
All these gases can be lethal in sufficient concentration. In most common 

fire situations, these combustion g<ises would be expected to contribute to 
death rather than be primary causes of death.

Source: Terrill et al. (1978); PRC (1980).
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molecules, a few of which could not be identified (Anderson and Harland,

1980). in general, the blood from fire fatalities showed more complex 

patterns than that from healthy control or nonfire deaths. The significance 

of these stated differences is unclear at present, because in all cases the 

deaths could have been accounted for alone by the carboxyhemoglobin (COHb) 

levels in the blood. Cyanide levels were also elevated and may have 

contributed in an additive way, but blood specimens were not obtained until 

24 to 72 hours after death, vitiating confidence in the quantitative values 

for this toxicant and other chemicals like the organic nitriles. Further,

alcohol levels in the blood indicated that many of those dying in the fires'

were grossly intoxicated at the time of death. It may be noted that the 

amounts of acetonitrile quantified in the blood of three victims from

domestic fires and two from a nursing home were comparable to cyanide

concentrations, wherfas propicnitrile concentrations were at least an order 

of magnitude less. Neither of these nitriles is as toxic as hydrogen 

cyanide (NIOSH, 1982).

Postmortem analysis of blood specimens for HCN and other components has 

been done in other studies in attempts to ascertain the major causes of fire 

deaths. In a demographic study sponsored by the National Science 

Foundation, probably the most comprehensive and only systematic one of its 

kind, blood specimens were analyzed from 511 fire deaths 1n the state of 

Maryland over a 5-year period. Victims with more than 50$ COHb, the level 

generally assumed to be lethal, represented 48$ of the total (Benjamin et 

al., 1982). About 16$ more of the victims with less than 50$ COHb had 

preexisting cardiovascular disease and/or exposed to HCN. Low levels of CO, 

together with chemical irritants whose toxicity could not be assessed, were 

present in 10$ of the specimens. The authors concluded that between 10$ and 

18$ of the fire deaths did not appear to have materially involved CO or 

heat. Many of the latter deaths were delayed and involved lung injury or 

damage to the throat. In one case, that of a fire fighter who appeared to 

have recovered from the Immediate effects of the fire but died later, 

extensive pulmonary hemorrhaging and edema were found at autopsy; the 

deceased also had arteriosclerosis.
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In a study of fire deaths in New York City, the primary cause was 

attributed to CO inhalation in 70$ of those that succumbed (PRC, 1980). CO 

levels in fires usually rise rapidly, with concomitant changes in escape 

capability and rapid formation of COHb, causing death.

In some studies, attempts were made to evaluate whether blood levels of 

HCN might account for some portion of the deaths. The analyses were 

vitiated by the fact that, becai.se HCN in blood is unstable, special sample 

handling and rapid acquisition of specimens following removal of the injured 

from fire areas are needed (PRC, 1980), and the matter of the magnitude of 

the contribution of cyanide to fi-e deaths is not resolved. Since 

nitrogen-containing polymers (e.g., polyurethane, polyacrylonitrile, wool, 

polyamides) may make up as much as 5$ of the combustible materials in fires 

(PRC, 1980), some contribution from HCN to fire deaths is to be expected, 

but nowhere near that of CO.

Evidence from Animal Toxicity Studies

Methodologies--There are a variety of laboratory tests to evaluate 

the con'city of combustion products in animals as a m;ans to characterize 

the material's fire hazard, ostensibly under fire conditions. All have 

shortcomings that have been discussed critically elsewhere (Alarie, 1982; 

Benjamin et al., 1982; Caplan et al., 1982; Levin et al., 1982), and these

sources may be consulted for details on the methods.

The test methods used do not duplicate room fires. They generate smoke 

by us; of cup or tube furnaces and/or radiant heat under flaming or 

nonflaming conditions, either collecting the smoke over some fixed period of 

time for the animal exposure (static conditions) or passing an air stream 

through the furnace to the exposure chamber (dynamic conditions). Either

fixed or slowly rising temperatures are used to heat the samples. Exposure

chambers vary considerably. The test animals are almost invariably rats or 

mice, because of their economy in use and because a considerable amount of 

biological and toxicological information on them exists. A variety of



physiological and biochemical measurements may be conveniently made on these 

animals, but lethality is invariably quantified, usually together with some 

additional parameters intended to assess the time required for 

Incapacitation. Monitoring of CO (and sometimes H C 1 , HCN, and oxygen) 

levels and temperature in or near the chambers containing the animals, as 

well as measurements of respiratory rate, neurological response of motor 

performance or visual observations for effects, are done in some but not all 

tests.

The static arrangement is said to simulate, t'̂i some degree, exposure to 

a fire in or near the room of origin, in a situation of limited flow-through 

ventilation where smoke accumulates; the dynamic system simulates a 

steady-state burning with victims exposed to the moving smoke plume.

Although some attempts have been made to correlate small-scale 

laboratory tests with large-scale tests (Alarie et al., 1981; Alarie et al.,

1983) the consensus of investigators in the field is thav these test methods 

cannot be used at present with confidence for that purpose or for regulating 

materials based on test results (Workshop, 1983).

Their only present advantage is to serve as scrtt •- for detecting 

unusually toxic combustion materials or for guidance v  the whole process of 

test development. To be useful fo'* this purpose, any study should include 

use of suitable reference material:;, such as Douglas fir. Dose-response 

curves are usually (but not always) obtained to aid in determining 

thresholds for the measured efect (Figure F-l is an example).

Shortcomings of the toxicity screens usually stated are (1) questions 

of relevance to real fire situations; (2) limitations of animals, in 

particulai ^dentr,, for predicting human health hazards; (3) variability in 

';oxieity results; and (4) the inability tu incorporate toxicity data in the 

total hazard equation. Mathematical modeling for the last-named objective 

is still many years away. The tests in use measure time to incapacitation 

or some similar sublethal effect, as well as lethality, since smoke can be 

seen in a tenth of the total time that is required for it to reach toxic

App. F-6



levels (Clarke, personal comment, Workshop, 1983) and these factors relate 

more to detection and time for escape. The time for escape is emphasized 

because to some it appears unrealistic to try to reduce fire load below some 

critical level; there is always too much combustible material, so escape 

time should be maximized (Packham, personal comment, Workshop, 1983).

Test Results on Intact P ^ s t i c  Pipe — There are almost no published 

reports on the toxicity of gases generated from the plastic pipes under 

consideration here. There is much more information on the toxicity of gases 

evolved from the unformulated plastics themselves. For as comprehensive an 

assessment as possible, both types of studies are reviewed.

Hilado and Huttlinger (1983) compared the toxicity in Swiss-Webster 

young adult male mice of two samples of polybutylene pipe obtained from 

Shell Oil Company (Houston, TX) with that of a sample of Douglas fir. The 

method is referred to as the NASA-USF toxicity screen. Test conditions used 

were those of a rising temperature at 4 0 #C/min from 2 00oC-800°C without 

forced air flow; a Lindberg horizontal tube furnace and quartz boat 

containing the sample are used for pyrolysis.

Time to incapacitation (staggering, convulsions, or collapse of the 

animal) and time to death were measured. Average times to death with the 

polybutylene pipe samples ranged from 21.5 to 24.4 minutes, compared with

16.8 to 18.6 minutes for Douglas fir. Similarly, average times for the 

three indices of incapacitation were greater for tiie polybutylene pipes than 

for Douglas fir.

Dr. Rosalind Anderson of A. D. Little, Inc. (Cambridge, MA) is 

currently testing three samples of PVC, CPVC, and ABS pipes for DWV uses 

from different suppliers in the so-called NBS (developed at the National 

Bureau of Standards) and Pittsburgh (developed in Dr. Alarie's laboratory at 

the University of Pittsburgh) tests. It is not expected that the results 

will be available before May 1, 1983.
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1 polytetralluoroethylene
2 urea-formaldehyde loam
3 phenol-formaidehyde loam
4 polyvinyl chloride (homopolymer)
5 flexible polyurethane loam
6 Douglas fir
7 liber glass reinforced polyettcr

HA-4910-H

FIGURE F-1 CONCENT RAT I ON-RESPONSE CURVES OBTAINED
WiTH MICE FOR LETHALITY DURING 30 MINUTES 
OF EXPOSURE AND 10 MINUTES OF RECOVERY

Source: Anderson and Alarie (1978).

App. F-8



9

Alarie and his colleagues (1982) at the University of Pittsburgh have 

studied the toxicity of three commercial samples of PVC and other plastics 

in their method, with mice as the test animal species. The PVC samples were 

designated as white PVC-coated cable for electrical applications and gray 

corrugated and solid PVC pipes; steel conduit served as the reference. All 

three PVC samples were classified as "more toxic than wood"; the two pipe 

formulations were classified "as fast acting as wood" and the coateu cable 

"faster acting." Death of the mice was attributed to HC1 release, with CO

being a contributor to the toxicity. The stt?l conduit was almost totally

inert toxicologically and, as coi,ld be anticipated, was classified as

"better than weed" in this test.

All three samples gave off approximately the same amount of smoke to 

produce the LC^q values, or about 6 grams. The amount of HC1 produced in 

the first 10 minutes of the exposure was trapped and quantified to be 

equivalent to an average exposure of about 6,400 ppm during that period. 

Using the data of Boethner et al. (1969) that 0.58 gram of HC1 evolves from 

1.0 gram of PVC consumed, an average of 8,550 ppm of HC1 should have been 

prc'duced. The amount found by Alarie is underestimated slightly, as he 

suspected, but still in the range. The difference may be due to p ^ t i n g  of 

the acid on surfaces. Therefore, it may be reasonably concluded that an 

average HC1 exposure of 6,400 ppm is sufficient to kill 50" of the test 

animals within 10 to 15 minutes.

Alarie (April 5, 1982) attempted to extrapolate the quantity of PVC 

solid pipe in his test that would fill an average room (8 x 10 x 12ft) with 
sufficient smoke to kill humans in about 10 to 15 minutes. Making certain 

assumptions that appear reasonable, he concluded that 2.35 pounds of ti>e 

sample would be required. Noting that humans are likely to be more 

sensitive than mice in regard to the irritant effects of the HC1 given off 

by PVC, he applied a conservative correction factor (derived from other 

studies with cannulated and noncannulated mice, conducted in his laboratory) 

and also used another line of argument to arrive at a figure of 0.34 to 0.62 

pound being sufficient to produce adverse effects in humans. This would
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correspond to between 18 to 30 Inches of solid pipe, or a somewhat longer 

piece of corrugated pipe.

Test Results on Unformulated Po1ymers--The thermal decomposition of PVC 

plastics in a tube furnace and the effects of the products on pulmonary 

function have been assessed using the guinea pig as an animal model (Jaeger 

et al., 1982). Pure PVC resin (from B.F. Goodrich Chemical), a 

technical-grade sample (whose composition was unknown but did include DEHP) 

and an electrical-grade PVC formulation were compared. CO levels in the 

atmosphere were quantified over the 30-minute exposure period.

The authors found that "death, while possibly hastened by exposure to 

CO, was usually delayed and was associated with substantial abnormalities in 

pulmonary mechanical function." There was, however, no C(rrelation with 

known HCi release. The electrical-grade sample had a higher* peak 

concentration and tu'e-we' ghted average release of HCI than the 

technical-grade sampi,. Pure PVC released the most HCI, consistent with its 

greater chlorine content on a weight basis. The toxicity (lethality) of the 

three samples varied in the following order, however: pure PVC

electrical-grade PVC technical-grade PVC. Irritant effects based on 

pulmonary function tests were similar with all three and were attributed in 

part to the H C I .

Petajan (1976) evaluated the toxicity of thermally degraded PVC foam in 

a "static box" with young adult male Long-Evans rats. Arterial blood COHb 

was increased to between 30« and 451 without death. Severe acidosis was 

also present, more than expected from the amount of COHb, which the author 

attributed to the animals' holding their breaths, since respiratory rate was 

also diminished during this period. After sacrifice, the rats were found to 

have increased pulmonary injury (severe bronchitis with edema and 

iiemorrhagi ng).



Hilado (1983) has reported the following test results in the NASA-USF 

animal tests for generic plastics like those of interest here:

Time to Death LC50*
Sample (minutes) (mg/1)

PVC 16.6 + 0.33
ABS 1 7 . 1 + 2 . 5  13.8

CPVC 22.2 + 0.69 35.0

*PSC conditions.

$

Kirmierle (1976) evaluated the toxicity in rats of pyrolysis products of 

ABS and A8 S foam relative to other thermoplastics and to spruce wood, using 

a furnace apparatus and test conditions standardized by the German 

government (DIN test). An equal volume of each material was burned. He 

concluded from the results shown in Table F-2 that the toxicity of pyrolyzed 

ABS foam could not be due to CO and HCN in the air because of the presence 

of lung damage, the low percentages of COHb levels, and delayed deaths. In 

the case of spruce wood, mortality was clearly due to the CO given off. 

Higher temperatures were required for mortality from combustion of ABS than 

of spruce wood.

ABS and PVC pellets of unspecified composition were tested in the NBS 

method using EC50 and LC5Q values (Levin et al., 1982). EC50 is 
defined as the concentration (mass loading of material divided by exposure 

chamber volume) that was necessary to incapacitate 50® of the rats in the 

standard 30-minute exposure. L C ^  is the most common measure of lethality 

and is the concentration necessary to cause 50X of the animal population to 

die in some fixed period, usually during the 30-minute exposure and a 14-day 

postexposure period.
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TOXICITY OF THE PYROLYSIS PRODUCTS 0^ THERMOPLASTIC MATERIALS ON RATS 

(Tests with Equal Volum ; 300 by 10 by 5 mm)

Concentration in Air 
Temp. CO FTCTR COHb Number of Deaths

Sample (8C) (ppm) (ppm) (%) Out of 20

ABS 350 150 100 5.8 0
400 350 150 14.2 13

ABS foam 350 100 20 6.2 0

400 100 100 7.3 2
Spruce wood 300 1,000 0 27.6 0

350 7,500 0 72.7 19

Table F-2

Source: Kimrierle (1976).

#
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Data for flaming and nonflaming modes and for 440°C were obtained as 

given in Table F-3.* The lower the value, the less material is required to 

produce the effect in 50£ of the test animals. Thus, ABS and PVC pellets 

shew ECgQ and LC^ q  values that are, in general, comparable to those for 

Douglas fir. That is, they produced combustion products with toxicity 

similar to that of Douglas fir. However, ABS (flaming mode) and PVC 

(nonflaming mode) did differ from the Douglas fir references in that there 

was significant mortality during the 14-day holding period after the 

exposure. If the PVC exposure was shortened from 30 minutes to 10 minutes 

at all three test temperatures, there was no incapacitation during the 

exposure and only one of three animals died during the 14-day postexposure 

period. At temperatures just below ignition (nonflaming mode), the relative 

release of CO for a comparable mass load factor was: Douglas fir I red oak 

I ABS and PVC. With HCN release, however, wool released about 2 times more 

HCN than ABS for the sama mass load loading. These numbers suggest that 

toxicity of ABS and PVC is comparable to that of natural materials, but 

other gases or the smoke may contribute to their toxicity in addition to HCN 

and CO.

Additivity/Sensitivity--Animal test screen", are almost entirely 

restricted to the evaluation of one material at a time. Actual fire 

situations are much more complex. Awareness of this dilemma has led to 

speculation on the possibility that synergistic effects may arise from more 

than one material burning or from combinations of toxic gases in the 

atmospheres that would be missed under screening conditions.

The early literature addressing this question yields conflicting 

results (Armstrong, 1976). Armstrong states that:

Studies on binary mixtures can never be a completely adequate
explanation of the physiological effects encountered in real fire

The ignition temperatures for the ABS and PVC pellets, Douglas fir, red 
oak, and wool in the NBS furnaces were: 575, 600, 465, 480, and 650°C,
respectively.
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Table F-3 

TEST RESULTS WITH THE NBS METHOD

EC 50 Values (mg/1)

Material Number of Tests rlaming Nonflami ng 440*0

ABS = 3 11 17 15
PVC = 2 12 9 14
Douglas fir 8 16 15 H
Red oak 3 42 24 H

Wool 4 27 17 25

L C 50 Values (mg/1 )

Material Number of Tests Flaming Nonfl ami ng

0O*3-

A BS = 4 18 28 30

PVC 2 16 18 23

Douglas fir 8 36 23 H

Red oak 3 54 30 H

Wool 4 38 24 29
m
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situations. All fires, regardless of the material involved, are 
complex mechanisms involving thermal degradation and 
high-temperature .Vts *adical reactions. It is unlikely that two 
situations will ever exist in which "he identical set of 
combustion products will be obtained. To assign synergistic 
properties to a given pair combination under synthetic mixture 
conditions may never do more than further confuse the issue, 
since it ignores the possible presence unidentified components 

in the fire gases, whose lethality may be several orders of 
magnitude greater than either or both in the synthetic mixture.

It .'Iso ignores the possible neutralizing effect of the two 
separately toxic components by addition or substitution reactions 
in the fire environment to form relatively innocuous products.

Before any realistic assessment of synergisms meaningful to the 
real fire situation can be made, it is essential that a great 

deal more knowledge must be obtained in these several areas.

Smith et al. (1976) attempted to resolve the question of synergism for 

CO and HCN using the pure gases. When rats were exposed to these gases at 

levels slightly below their 5-minute LC^ q values, they were incapacitated 

or died in up to 50% shorter time than with either gas alone. The decrease 

in time and nature of the signs observed indicated that the effects of the 

two gases together were additive. When the yases were premixed at these 

exposure levels, the effect of the combination on the animals was greater, 

reminiscent of reports of synergism in the earlier literature in tests with 

rats and mice exposed to the mixtures in similar fashion (Caplan, 1982). 

Although conceivable, experimental demonstration of combined effects is 

still not unequivocal (PRC, 1980) and further research is required before 

the matter is resolved.

Additional Relevant Toxicity Infonnation

Tewarson (1979) reviewed the literature on fire toxicity as part of the 

testing program on the effects of fire-exposed electrical wiring systems on 

escape potential from buildings. He cites a study of the concentrations of 

five products monitored by fire fighters during the first 15 minutes of 120 
fires that occurred in Boston. HCI, CO, and benzene were detected in 92%, 

37%, and 68% of the fires, respectively, at levels as high as 371, 4,800 and
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62 ppm. These compare with the critical values for human escape listed in 

Table F-4.

The frequency of concentrations of HCI, CO, and benzene above the STEL 

values in the Boston fires were 37%, 11%, and 0.01%, respectively. HCI and 

CO, at the highest concentrations, exceeded the tentative critical values 

for human escape. No deaths were recorded in these fires, however, and the 

usefulness of the data obtained for the present evaluation has been 

questioned on other grounds (Benjamin et al., 1982). The physiological 

effects on humans of low HCI levels (less than or equal to 100 ppm) are 

listed in Table F-5, and those on animals in Table F - 6 .

Animals exposed to PVC fire products show a rapid fall in blood 

oxyhemoglobin without simultaneous rise in carboxyhemoglobin in initial 

phases, indicating effects of irritants (i.e., HCI, etc.). During exposure, 

significant decrease in blood pH occurs, which indicates metabolic 

acidosis. Animals that die have carbon particles in the respiratory tract 

and suffer corneal opacification. In studies on mice, other irritants in 

addition to HCI were considered to be responsible for depressions in 

respiratory rate.
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TENTATIVE CRITICAL VALUES FOR HUMAN ESCAPE FROM 

FIRES AND SHORT-TERM EXPOSURE LIMIT

Table F-4

Tentative Critical Values for STEL Values
Compound Human Escape (ppm)________(ppm)*

HCI 50 to 100 5
Benzene 1,500 to 4,000 25

CO 1,500 to 4,000 400

C02 40,000 to 80,000 15,000

02 60,000 to 1 0 0 , 0 0 0

*
STEL value is defined by the Harvard School of Public Health as 

the highest level to which fire fighters may be exposed up to 15 

minutes comtinuously without causing intolerable irritation, 
medical effects, or impairment of the ability to respond to 

emergencies. Data for acrolein and N02 not included.
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Table F-5

SUMMARY OF REPORTED PHYSIOLOGICAL EFFECTS OF INHALATION OF 

SMALL AMOUNTS (0-100 PPM) OF HCI BY HUMANS

HCI Concentration

(ppm) ________________________Effects

0.013 Odor perception
0.67-0.134 Odor threshold

0.67-0.134 Threshold for change in the rhythm and depth of

respiratory movement 
0.134 Threshold reflex effect on eye sensitivity to

1 ight

0.260 Threshold for olfactory sensation for the most
sensitive persons

0.262 Threshold reflex effect on electrical activity
of the cerebral cortex 

0.273 Threshold reflex effect on eye sensitivity to

1 i gl:t
0.335 Threshold effect on digito-vascular toxicity
0.402 Threshold reflect effect on optical chronaxie
1-5 Odor threshold

5 No organic damage

10 Irritation, work is undisturbed
35 Irritation of throat after short exposure

10-50 Work is difficult but possible
10-59 Does not prohibit work, but harmful to teeth,

nose, mucosa of mouth, and face 
50-100 No one can work

50-100 Work is impossible

Intolerable in 60 minutes
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SUMMARY OF REPORTED PHYSIOLOGICAL EFFECTS OF 

INHALATION OF HCI BY ANIMALS

Table F-6

%

HCI

Concentration

(ppm)

17

30

60

128
491

670
670
712

1,075

1.350

1.350
1.350 
1,949

3,071

Exposure 

Time 
(min.)

10

10

5

10

10

120
120

10

10

90

90
90
10

10

Species

Mice

Rabbits

Rabbits

Mice
Mice

Rabbits 
Guinea pigs 

Mice

Effect

Mice

Cats

Rabbits 

Guinea pigs 
Mice

Mice

Small ulcerations of the 
respiratory mucosa 

Cessation of ciliary activ­

ity without recovery 
Cessation of ciliary activ­

ity without recovery 

Ulcerations of nasal mucosa 
Moderate to marked poly­

morphonuclear leukocyte 
of the palpebral and 
global conjunctiva 

Fatal in some cases 
Fatal in some cases 

Damage to underlying skele­
tal structures with nec­

rosis of the skeletal 
cartilage 

Necrosis of exposed cornea, 
marked polymorphonuclear 
infiltration of the 

eyel ids 
Severe irritation, dyspnea, 

and clouding of the cornea 
Same as above 

Same as above
Necrosis of exposed cornea, 

marked polymorphonuclear 

infiltration of the 
eyelids 

Globes extensively damaged 
and weakened and spontan­

eous rupture of the globe 
occurred
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Table F-6 (Concluded)

HCI
Concentration

(ppm)

3.400
3.400
3.400
4,300

4,300
7,190

7,190

Exposure 
Time 

(min. )

90
90
90
30

3010

10

Species

Cats 
Rabbits 
Guinea pigs 
Rabbits

Guinea pigs 
Mice

Mice

Effect

Death after 2 to 6 days 
Same as above 
Same as above
Fatal in some cases due to 

laryngeal edema or rapid­
ly developing pulmonary 
edema 

Same as above
Massive damage to nose with 

necrosis of the mucosa, 
submucosa, cartilage, and 
underlying bone. The 
delicate naso and maxillo- 
turbinate bone was totally 
destroyed 

Death
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D E P A R T M E N T  O F  H O U S I N G  A N D  C O M M U N I T Y  D E V E L O P M E N T
DIVISION OF CODES AND STANDARDS - ADMINISTRATIVE OFFICE 
Mailing Address: P. 0. Box 1407, Sacramento, CA 95807
6007 Fclsom Blvd., Suite A, Sacramento, C’A 95819 
(916) 445-9471

STATE OF CALIFORNIA______________________________________________________________________ G e o r g e  D e u k m e j i a n ,  G o v e n o r

July 18, 1983

Mr. Rocky P. Weller 
Committee on Labor & Commerce 
Alaska State Senate 
Juneau, AK 99811

Dear Mr. Weller:

The State of California is currently engaged in a three phase evaluation 
of plastic and metal residential plumbing systems. These phases are:

1. Preparation of an environmental review document to summarize 
existing information,

2. Additional water quality and worker health laboratory studies, 
and

3. Preparation of an environmental impact report (EIR).

Phase 1 was completed in March 1983. Copies of the report are available 
for $62.33. I am enclosing one copy of the 588-page report. Please send 
payment to the above address.

Preparation for phase 2 are now being made. We expect the results in about 
five months.

A draft EIR should be a'^ilable in June, 1984.

If you would like further information, please contact me.

Michael C. McMillan 
EIR Coordinator

MM/nm

Enclosure: 1 copy ERD
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L e o n a r d i n i  &  F a t h y
A t t o r n e y s  a t  L a w  

A  P r o f e s s i o n a l  C o k t o r a m o n

400 Capitol Mall. Suite 221 
Sacramento, California 95814

(916)441-4405

Raymond J. Leonardini 
Richard G. Fathy 
Alfonso M. Cedillo

H E A L T H  H A Z A R D S  A S S O C I A T E D  

W I T H  P L A S T I C  P I P E

A  S T A T U S  R E P O R T  

O F

T H E  C A L I F O R N I A  P I P E  T R A D E S  C O U N C I L

O F

T H E  U N I T E D  A S S O C I A T I O N  O F  J O U R N E Y M E N  

A N D  A P P R E N T I C E S  O F  T H E  P L U M B I N G  A N D  P I P E  F I T T I N G  

I N D U S T R Y  O F  T H E  U N I T E D  S T A T E S  A N D  C A N A D A

P R E P A R E D  BY:

L E O N A R D I N I  A N D  FA T H Y ,  A T T O R N E Y S  AT  L A W  

G E N E R A L  C O U N S E L  

C A L I F O R N I A  P I P E  T R A D E S  C O U N C I L  

S A C R A M E N T O ,  C A L I F O R N I A



I N T R O D U C T I O N

T h o u s a n d s  o f  p a g e s  h a v e  b e e n  w r i t t e n  o n  th e  a d­

v a n t a g e s  a n d  d i s a d v a n t a g e s  a s s o c i a t e d  w i t h  p l a s t i c  pi pe.

T h e  d e b a t e  n o r m a l l y  c o n c e r n s  its e f f e c t i v e n e s s  a n d  u s e f u l­

n e s s  as a n e w  p r o d u c t .  M o s t  r e c e n t l y ,  i s s u e s  h a v e  f o c u s e d  

o n  h u m a n  h e a l t h  h a z a r d s  a n d  p o t e n t i a l  l o n g - r a n g e  e n v i r o n­

m e n t a l  d a n g e r s .  W i t h  t h i s  t y p e  o f  d i s p u t e  th e p r o b l e m s  

s u r r o u n d i n g  p l a s t i c  p i p e  i n v o l v e  a s t a g g e r i n g  l e v e l  of  

s c i e n t i f i c  a b s t r a c t i o n .  P u b l i c  o f f i c i a l s  a n d  p o l i c y  m a k e r s  

( u s u a l l y  n o t  s c i e n t i s t s  by t r a i n i n g )  o f t e n t i m e s  ar e f a c e d  

w i t h  a m o r a s s  o f  s c i e n t i f i c  j a r g o n ,  c h e m i c a l  f o r m u l a e  an d  

m a t h e m a t i c a l  p r o b a b i l i t i e s .  S u c h  s c i e n t i f i c  d i s p u t e s ,  if 

t a k e n  o u t  o f  c o n t e x t ,  c a n  be  an o b s t a c l e  to t n e  a p p r o p r i a t e  

p r o t e c t i o n  o f  th e h e a l t h  a n d  s a f e t y  o f  th e  g e n e r a l  p u b l i c .

T h e  f o l l o w i n g  p a p e r  is a s h o r t  s u m m a r y  o f  the  

m a i n  h e a l t h  a n d  e n v i r o n m e n t a l  i s s u e s  in t h e  p l a s t i c  p i p e  

d i s p u t e .  It i n c l u d e s  d o c u m e n t s  of  p o l i c y  m a k e r s ,  e n v i r o n­

m e n t a l  s c i e n t i s t s  a n d  h e a l t h  o f f i c i a l s  t h a t  c o m m e n t  u p o n  

t h e  p r o p e r  h e a l t h  a n d  s a f e t y  a p p r o a c h  t o t h e  is sue , all of 

w h i c h  d o c u m e n t s  a r e  p a r t  o f  th e P u b l i c  R e c o r d  o f  t h e  C a l i­

f o r n i a  H o u s i n g  C o m m i s s i o n .  T h e s e  d o c u m e n t s  i l l u s t r a t e  t h a t  

s c i e n t i f i c  a s s e r t i o n s  of  t h e  p e t r o c h e m i c a l  i n d u s t r y ,  w h e n  

a n a l y z e d  b y i n d e p e n d e n t  t e s t i n g  a g e n c i e s ,  do n o t  o v e r c o m e  

t h e  t h r e a t  o f  s e v e r e  s a f e t y  ri s ks , h e a l t h  r i s k s  a n d  e n v i r o n­



m e n t a l  c o n t a m i n a t i o n  t h a t  m a y  a r i s e  f r o m  t h e  u s e  o f  p l a s t i c  

pipe.

L a s t l y ,  t h i s  p a p e r  d o c u m e n t s  t h e  e x t r e m e  p e r i l  o f  

r e l y i n g  u p o n  m e d i a  p r e s e n t a t i o n s  a nd  p r e s s  p a c k a g e s  o f  the 

P l a s t i c  P i p e  a n d  F i t t i n g  A s s o c i a t i o n  ( P P F A ) .

T h e  r e a d e r  s h o u l d  c a r e f u l l y  n o t e  th e  s e r i o u s  n e e d  

f o r  p o l i c y  d e c i s i o n s  w i t h  r e g a r d  to p l a s t i c  p i p e  t h a t  r e­

fl e c t  t r u l y  u n b i a s e d  r e s e a r c h  a n d  i n d e p e n d e n t  a n a l y s i s .



I

F I R E  S A F E T Y

In e a r l y  1980, the  C a l i f o r n i a  S t a t e  F i r e  M a r s h a l ,  

at t h e  s p e c i f i c  r e q u e s t  o f t h e  C a l i f o r n i a  L e g i s l a t u r e ,

(ACR 98), a n a l y z e d  an d  e v a l u a t e d  e v e r y  m a j o r  s c i e n t i f i c  

d o c u m e n t  on "the p o t e n t i a l  f l a m m a b i l i t y  o f p l a s t i c  p i p e  a n d  

the fi re  h a z a r d s  a s s o c i a t e d  w i t h  its u s e . "  It c o n c l u d e d :

"In m u l t i -  (3 o r  more) s t o r y  f i r e - r a t e d  

c o n s t r u c t i o n ,  a d d i t i o n a l  i n - d e p t h  fire  

t e s t i n g  is n e c e s s a r y  to  (a) e n s u r e  t h a t  

p l a s t i c  p i p e  w i l l  n o t  c o n t r i b u t e  t o  u n u s u a l  

fi r e  s p r e a d ;  (b) t h a t  t h e  t o x i c i t y  g e n e r a t e d  

by  t h e  c o m b u s t i o n  o f  p l a s t i c  p i p e  w i l l  n o t  

e x t e n d  b e y o n d  t he  a r e a  o f  i n i t i a l  e x p o s u r e  

in q u a n t i t i e s  s u f f i c i e n t  to  p r o v e  h a z a r d o u s . "

(" Fir e H a z a r d s  of  P l a s t i c  P i p e "  S t a t e  F i r e  

M a r s h a l .  M a y  1980.)

T h e  S t a t e  F i r e  M a r s h a l  w a s  p a r t i c u l a r l y  c o n c e r n e d  

at th e t i m e  w i t h  "t h r o u g h - p e n e t r a t i o n s " of  f i r e - r a t e d  w a l l s  

b y  a c o m b u s t i b l e  m a t e r i a l  a n d  b y  t h e  l o a d i n g  o f  p l a s t i c  p i p e,

i .e " s t a c k i n g " , in h i g h - r i s e  c o n s t r u c t i o n .

H i s  c o n c e r n  p r o v e d  to  b e  p r o p h e t i c  a f t e r  t h e  t r a g i c  

f i r e  at  the  M G M  L a s  V e g a s  in N o v e m b e r  1980. N e w s  a c c o u n t s

I



a n d  i n d e p e n d e n t  i n v e s t i g a t i o n s  on t h e  N e v a d a  fi r e led the  

S t a t e  F i r e  M a r s h a l  to  c o n c l u d e :  "... p l a s t i c  p i p e  m a y  h a v e  

p l a y e d  a c o n t r i b u t i n g  r o l e  in... (the) t r a g i c  f i r e . . . i n  Las 

V e g a s ,  a n d  m a n y  n e w s  a c c o u n t s  d e s c r i b e  t h e  p r e c i s e  p r o b l e m s  

I a l l u d e d  to  in m y  r e p o r t s  t o  t h e  (S tat e H o u s i n g )  C o m m i s s i o n .  

(See E x h i b i t  1.) T h e  F i r e  M a r s h a l  w e n t  on  to " s t r o n g l y  

r e c o m m e n d "  s p e c i f i c  r e s e a r c h  a n d  s t a n d a r d s  e v a l u a t i o n  p r i o r  

to an y a p p r o v a l  of p l a s t i c  p i p e  f o r  h i g h - r i s e  c o n s t r u c t i o n .



II

In M a y  1980, t h e  C a l i f o r n i a  D e p a r t m e n t  of 

H e a l t h  S e r v i c e s  d i d  t h e  f i r s t  c o m p i l a t i o n  of  m e d i c a l  

l i t e r a t u r e  a n d  r e s e a r c h  d a t a  o n the p o t e n t i a l  h a z a r d s  t o 

w o r k e r s  w h e n  e x p o s e d  to t h e  w i d e  v a r i e t y  of t o x i c  c h e m i c a l s  

f o u n d  in  p l a s t i c  p i p e  an d gl ue s.  As w i t h  t h e  S t a t e  F i r e  

M a r s h a l ,  th e  H e a l t h  D e p a r t m e n t ' s  e f f o r t  w a s  t h e  f i r s t  m a j o r  p u s h  

b y  an i n d e p e n d e n t  g o v e r n m e n t a l  a g e n c y  to f u l l y  e v a l u a t e  h e r e t o f o r e

d i s p a r a t e  a n d  c o m p l e x  c h e m i c a l  data. T h e i r  c o n c l u s i o n s  

(see E x h i b i t  2) a r e  w i d e - s w e e p i n g  an d " s u g g e s t  t h e  p o s s i b i l i t y  

of  s e r i o u s  a n d  p r e v i o u s l y  u n r e c o g n i z e d  h e a l t h  e f f e c t s  a m o n g  

w o r k e r s  w h o  i n s t a l l  p l a s t i c  p i p e . . . . C o n s e q u e n t l y , it is n o t 

c l e a r  t h a t  s u c h  p i p e  ca n  be  u s e d  s a f e l y  u n d e r  p r e s e n t  c o n d i­

t i o n s  . "

U n f o r t u n a t e l y ,  b u t  n o t u n e x p e c t e d l y ,  t h e  p e t r o­

c h e m i c a l  i n d u s t r y  d e l i b e r a t e l y  m i s r e p r e s e n t e d  t h e  m a j o r  

f i n d i n g s  of  th e H e a l t h  D e p a r t m e n t ,  s p e c i f i c a l l y  C a l / O S H A .

T h e  P l a s t i c  P i p e  a n d  F i t t i n g  A s s o c i a t i o n  (PPFA) w e n t  t o  s u c h  

an e x t r e m e  in t w i s t i n g  a n d  c o n t o r t i n g  the f ac ts  o n p l a s t i c  

p i p e  t h a t  on  M a r c h  5, 1981, t h e  D e p u t y  C h i e f  for H e a l t h  

o f  t h e  C a l i f o r n i a  S t a t e  O c c u p a t i o n a l  S a f e t y  a n d  H e a l t h  A d m i n i­

s t r a t i o n  w r o t e  to the C a l i f o r n i a  H o u s i n g  C o m m i s s i o n  to c o r r e c t

H E A L T H  H A Z A R D S  F O R  W O R K E R S



th e f a l s e  i n f o r m a t i o n .  " . . . T h e  P P F A  h a s  i n a p p r o p r i a t e l y  

e x t r a c t e d  p a r t s  of  o u r  o v e r a l l  s t u d y ,  d e v e l o p e d  m i s l e a d i n g  

s t a t e m e n t s  a n d  m a d e  t h e s e  a v a i l a b l e  t o t h e  p r e s s . "  ( E x h i b i t  

3.) Dr. W a d e  c o n t i n u e d ,  " . . . w e  c a r e f u l l y  i d e n t i f i e d  w h a t  is 

k n o w n  of t h e  r e a l  a n d  p o t e n t i a l  t o x i c i t y  o f t h e s e  m a t e r i a l s  

as w e l l  as t h e  a r e a s  w h e r e  w e  h a v e  i n a d e q u a t e  i n f o r m a t i o n . "  

He r e - e m p h a s i z e d  the  i m p o r t a n c e  fo r "all i n t e r e s t e d  p a r t i e s "  

to l o o k  at t h e  e v i d e n c e  c o l l e c t e d  'in t o t a l "  as p r e s e n t e d  i n  

t h e  M a y  1980 re p o r t .

T h e  C a l i f o r n i a  H e a l t h  D e p a r t m e n t  in N o v e m b e r  1980, 

p u b l i c l y  t e s t i f i e d  on t h e  r e l e v a n c e  of its M a y  198 0 " I n t e r i m  

R e p o r t " :

"We t h i n k  f u r t h e r  s t u d y  is u r g e n t l y  

n e e d e d  a b o u t  the  p o s s i b i l i t y  th at  s o m e  e v e n c s  

in a n d  a r o u n d  t h e  c o n s t r u c t i o n  o f  p i p e s ,  p a r­

ti c u l a r l y ,  a n d  t h e  p i p e s  t h a t  w e  h a v e  b e e n  

s t u d y i n g  m a y  b e  a s s o c i a t e d  w i t h  inc. _ u s e s  of  

c a n c e r  in w o r k e r s ,  p a r t i c u l a r l y  l y m p h o m a s . . . .

W e  a l s o  h a v e  a l o n g  l i s t  of a d v e r s e  e f f e c t s . "  

( R e p o r t e r ' s  T r a n s c r i p t ,  C o m m i s s i o n  on 

H o u s i n g  a n d  C o m m u n i t y  D e v e l o p m e n t  H e a r i n g ,

N o v e m b e r  24, 1980, p. 70.)
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T h e  h e a l t h  s u r v e y  o f  p l u m b e r s  in C a l i f o r n i a  

r e p o r t e d ,  a m o n g  o t h e r  t h i n g s ,  54 l y m p h o m a s  o u t  o f  a p p r o x i m a t e l y  

1 0 , 0 0 0  r e s p o n d e n t s .  T h i s  s t a g g e r i n g l y  h i g h  r a t e  o f l y m p h o m a  

d r e w  th e s p e c i f i c  a t t e n t i o n  o f  t h e  U S C  M e d i c a l  S c h o o l  w h e r e  

t h e  c o u n t r y ' s  f o r e m o s t  r e s e a r c h  in l y m p h o m a  is b e i n g  c o n­

d u c t e d  .

In l a t e  1980, A l e x a n d r a  L e v i n e ,  M . D . , a f t e r  an 

a n a l y s i s  o f  t h e  b i o l o g i c a l  s l i d e s  a n d  m e d i c a l  r e c o r d s  

o f  t h e  f i r s t  f i v e  c a s e s  s u b m i t t e d  to the  m e d i c a l  s c h o o l ,  

c o m m e n t e d :  "It  is n o t e w o r t h y  t o  m e  t h a t  all f i v e  o f t h e s e

p a t i e n t s  w i t h  d o c u m e n t e d  d i a g n o s i s  of l y m p h o m a  h a v e  h a d  

q u i t e  e x t e n s i v e  e x p o s u r e  to p l a s t i c  m a t e r i a l s  w h i c h  w e r e  

u s e d  d u r i n g  t h e  c o u r s e  of  t h e i r  w o r k . "  ( E x h i b i t  4.)

In sum, t h e  m e d i c a l  r e s e a r c h  c o n d u c t e d  by t h e  

C a l i f o r n i a  H e a l t h  D e p a r t m e n t ,  t h e  O c c u p a t i o n a l  S a f e t y  an d  

H e a l t h  A d m i n i s t r a t i o n , U S C  M e d i c a l  S c h o o l  a n d  o t h e r s ,  c l e a r l y  

d o c u m e n t s  t h e p o t e n t i a l  fo r s e r i o u s ,  l o n g - r a n g e  h e a l t h  

p r o b l e m s  f r o m  w o r k e r  e x p o s u r e  to p l a s t i c  p i p e  a n d  its gl ue s.



Il l

E N V I R O N M E N T A L  C O N T A M I N A T I O N

P e r h a p s  t h e  m o s t  f r i g h t e n i n g  a s p e c t  o f  t h e  m u l t i­

f a c e t e d  i s s u e s  w i t h  p l a s t i c  p i p e  c o n c e r n s  g e n e r a l  e n v i r o n m e n t a l  

c o n t a m i n a t i o n .■ T h e  t o x i c  c h e m i c a l s  in p l a s t i c  p i p e  a n d  its 

c e m e n t  s o l v e n t s  a p p e a r  to  b e  c a p a b l e  o f  l e a c h i n g  i n t o  the 

e n v i r o n m e n t  a n d  t h e r e b y  c a u s i n g  u n a l t e r a b l e  d a m a g e  to o u r  

p l a n t s ,  o u r  a q u a t i c  life, a n d  o u r  f o o d  ch ain .

F o r  e x a m p l e ,  a s t u d y  d o n e  by t h e  C a l i f o r n i a  

A n a l y t i c a l  L a b o r a t o r i e s  a n d  r e v i e w e d  by the  S t a t e  D e p a r t m e n t  

of H e a l t h  S e r v i c e s ,  d o c u m e n t s  the  p r e v i o u s l y  u n k n o w n  p r e s e n c e  

o f  " i m p u r i t i e s "  in p l a s t i c  p i p e .  T h e  i m p u r i t i e s  i n c l u d e  

k n o w n  c a r c i n o g e n s  s u c h  as c h l o r o f o r m ,  b e n z e n e ,  DEHP, 

a e r y ] o n i t r i l e , a n d  s t y r e n e ,  as w e l l  as o t h e r  t o x i c  c h e m i c a l s  

on the  E P A  l i s t  o f  p r i o r i t y  p o l l u t a n t s .  ( E x h i b i t  5.) T h i s  

p o s e s  n o t  s i m p l y  a h u m a n  h e a l t h  r i s k  to w o r k e r s  w h o  i n s t a l l  

p l a s t i c  pi pe,  b u t  as d i s c u s s e d  i n  m o r e  d e t a i l  be l o w ,  to 

c o n s u m e r s  w h o  d r i n k  w a t e r  f r o m  p l a s t i c  p i pe . F u r t h e r m o r e ,  

it p o i n t s  to a d e f i n i t e  r i s k  t o  the e n v i r o n m e n t  g e n e r a l l y  

f r o m  th e w a s t e  d i s c h a r g e  of  w a t e r  f l o w i n g  t h r o u g h  p l a s t i c  

p i p e s .  T h e  s u b j e c t  c h e m i c a l s  w i l l  a d d  to t h e  e x i s t i n g  l o a d  of 

p o l l u t a n t s  k n o w n  to h a v e  s e r i o u s  e n v i r o n m e n t a l  e f f e c t s  

b e c a u s e  t h e y  d i s p l a y  al l of  t h e  c h a r a c t e r i s t i c s  of s u c h  

c h e m i c a l s :  t h e y  c a n  b e  a c c u m u l a t e d  in l i v i n g  o r g a n i s m s

8 .



a n d  f o o d  c h a i n s ,  a n d  m a y  b e w i d e l y  d i s p e r s e d  in th e  e n v i r o n­

m e n t  .

P o l i c y  m a k e r s  m a y  f i n d  it h e l p f u l  t o r e f l e c t  on  

t h e  n u m e r o u s  r e q u e s t s  f r o m  p u b l i c  i n t e r e s t  g r o u p s  —  

c o n s u m e r  g r o u p s ,  e n v i r o n m e n t a l  c o a l i t i o n s ,  w o m e n s  g r o u p s ,  

p u b l i c  i n t e r e s t  l a w y e r s  —  w h o  h a v e  c a l l e d  f o r  c o m p r e h e n s i v e  

a n a l y s i s  a n d  e v a l u a t i o n  o f  t h e s e  p o t e n t i a l  l o n g - r a n g e  c o n t a m i n a­

t i o n  f a c t o r s  b e f o r e  p l a s t i c  p i p e  u s e  is a l l o w e d  t o  e x p a n d .  

( E x h i b i t  6 .)



P L A S T I C  P I P E  F O R  P O T A B L E  W A T E R

(Poly V i n y l  C h l o r i d e  [PVC] 
a n d  C h l o r i n a t e d  P o l y  V i n y l  C h l o r i d e  [ C P V C ] )

In t h e  c o u r s e  o f  its e x h a u s t i v e  r e s e a r c h  o f  t h e  

s c i e n t i f i c  l i t e r a t u r e  on  p l a s t i c  p i pe , t h e  C a l i f o r n i a  

D e p a r t m e n t  o f  H e a l t h  S e r v i c e s  f o u n d  a p r e v i o u s l y  u n h e r a l d e d  

a r t i c l e  i n d i c a t i n g  t h a t  p l a s t i c  p i p e  l e a c h e s  its  s o l v e n t s  

i n t o  t h e  d r i n k i n g  w a t e r .  T o c o n f i r m  t h e  p o t e n t i a l l y  i n c a l­

c u l a b l e  h e a l t h  c o n s e q u e n c e s  o f  t h i s  a r t i c l e ,  t h e  D e p a r t m e n t  

o f  H e a l t h  S e r v i c e s  c o m m i s s i o n e d  t h e  M o n t g o m e r y  T e s t i n g  L a b o r­

a t o r y  to  c o n d u c t  t he  f i r s t  g o v e r n m e n t  s a n c t i o n e d  s t u d y  to 

m e a s u r e  the a m o u n t  o f  s o l v e n t s  t h a t  l e a c h e d  i n t o  d r i n k i n g  w a t e r  

f r o m  p l a s t i c  pi pe .

T h e  l a n d m a r k  M o n t g o m e r y  t e s t  is h i g h l y  c o n t r o v e r s i a l  

b e c a u s e  it s i m p l y  p r o v i d e s  r a w  t e s t  da ta.  M o r e o v e r ,  b e c a u s e  

th e  s i m u l a t e d  p i p e  c o n f i g u r a t i o n  t e s t  i n c o r p o r a t e d  an a r g u a b l y  

i m p r o p e r l y  d e s i g n e d  p i p e  " f i t t i n g  d e n s i t y , "  e x p e r t s  in the  

S t a t e  D e p a r t m e n t  o f  H e a l t h  S e r v i c e s  e s t i m a t e  t h e  p o s s i b i l i t y  o f  

a 50 p e r c e n t  s a m p l i n g  e rr o r .  T h a t  is, t h e  r e s u x t s  o f  the  

M o n t g o m e r y  t e s t s  m a y  b e  u n d e r s t a t e d  by  as m u c h  as 50 p e r c e n t  

( "F ina l R e p o r t  o n  P o t e n t i a l  H e a l t h  H a z a r d s  A s s o c i a t e d  w i t h  the 

U s e o f  P l a s t i c  P i p e  in P o t a b l e  W a t e r  S y s t e m , "  D e p a r t m e n t  of 

H e a l t h  S e r v i c e s ,  p. 16).

Yet, e v e n  w i t h  a c o n s e r v a t i v e  e v a l u a t i o n  o f  th e  

da ta , a l a r m i n g  i n t e r p r e t a t i o n s  r e su lt . T h e  D e p a r t m e n t  of  H e a l t h  

S e r v i c e s  s t a t e d  in t h e i r  f i n a l  r e p o r t :

I V

1 0 .



" W i t h  t h e  p o s s i b l e  e x c e p  ion o f th e 

l e a c h i n g  o f  t h e  phtt ”la t e s  (DEHP) , t h e  p r i n c i­

p a l  p u b l i c  h e a l t h  f i n d i n g  o f  t h i s  s t u d y  is the 

p o s s i b i l i t y  o f  e x c e s s i v e  a m o u n t s  o f  s o l v e n t s  a n d  

c a r b o n  t e t r a c h l o r i d e ,  c h l o r o f o r m  a n d  t e t r a -  

c n l o r e t h e n e  a c c u m u l a t i n g  d u r i n g  th e s t a g n a n t  p e r i o d  

b e t w e e n  i n i t i a l  i n s t a l l a t i o n  of  p l a s t i c  p i p e  a n d  

o c c u p a t i o n  o f  the  d w e l l i n g . "  (E xh i b i t  7.)

T h e  o t h e r  c o n c l u s i o n s  in th e  f in al  r e p o r t  o f  the 

D e p a r t m e n t  o f  H e a l t h  S e r v i c e s  a r e  t r e m e n d o u s l y  c o m p l e x  a n d  m u s t  

b e  v i e w e d  in t h e i r  p r o p e r  c o n t e x t .  F o r  e x a m p l e ,  e x t e n s i v e  

" f l u s h i n g "  o f  t h e  s y s t e m  "may" d e c r e a s e  th e  r i s k  o f  a b u s e  fr om  

th e s o l v e n t s  l e a c h i n g  i n t o  the  w a t e r .  H o w e v e r ,  s o m e  o f  the 

s o - c a l l e d  " v o l a t i l e  o r g a n i c "  c h e m i c a l s  in p l a s t i c  p i p e  i t s e l f  

"can a c c u m u l a t e  i.n c h l o r i n a t e d  w a t e r "  n o t w i t h s t a n d i n g  the 

f l u s h i n g  r e q u i r e m e n t .  (See E x h i b i t  7, p. 35.) O n e  o f  t h e s e  

c h e m i c a l s  (c ar bo n t e t r a c h l o r i d e )  w a s  p r e s e n t  in t h e  w a t e r  at 

10 t i m e s  the  E P A  a c t i o n  level. O t h e r  e q u a l l y  d a n g e r o u s  c h e m i c a  

( c h i o r o f o r m ,  t e t r a c h l o r o e t h y l e n e ,  DEHP) f o u n d  at e q u a l l y  h i g h  

a n d  d r a m a t i c  l e v e l s  m a y  n o t  b e  r e d u c e d  b y f l u s h i n g .  Fo r  e x a m p l  

t h e  D e p a r t m e n t  s t a t e d :



" B e c a u s e  t he  p o s s i b i l i t y  e x i s t s  t h a t  s o m e  o f  

t h e s e  e l e m e n t s  (c a r b o n  t e t r a c h l o r i d e ,  c h l o r o f o r m ,  

a n d  t e t r a c h l o r o e t h y l e n e ,  DEHP) m a y  b e  c o m i n g  f r o m  

the p i p e s  t h e m s e l v e s ,  p a r t i c u l a r l y  p l a s t i c i z e r s , 

t h e r e  is e v e r y  p o s s i b i l i t y  t h a t  t h e y  c o u l d  b u i l d  

u p  o n  a l o n g e r  i n t e r i m  a f t e r  th e i n i t i a l  f l u s h i n g . "  

( R e p o r t e r ' s  T r a n s c r i p t ,  C o m m i s s i o n  o n  H o u s i n g  a n d  

C o m m u n i t y  D e v e l o p m e n t  P u b l i c  H e a r i n g ,  N o v e m b e r  24, 1980, 

p. 76.)

So d a m a g i n g  w e r e  th e f i n d i n g s  o f  th e  M o n t g o m e r y  t e s t s  

a n d  the  D e p a r t m e n t  o f  H e a l t h  S e r v i c e s '  e v a l u a t i o n ,  th at  t he  

P l a s t i c  P i p e  a n d  F i t t i n g  A s s o c i a t i o n  (PPFA) p r o c e e d e d  to 

i n i t i a t e  a n a t i o n w i d e  m e d i a  s t r a t e g y  to " e x p l a i n "  th e r e s u l t s .

In a J a n u a r y  19, 198.1, l e t t e r  f r o m  th e N a t i o n a l  

A s s o c i a t i o n  o f  P l u m b i n g ,  H e a t i n g ,  C o o l i n g  C o n t r a c t o r s  (PHCC) 

t o  Dr. M a r c  L a p p e ', C a l i f o r n i a  D e p a r t m e n t  o f  H e a l t h  S e r v i c e s ,  

th e  P H C C  T e c h n i c a l  D i r e c t o r  c o m p l a i n e d  to the C a l i f o r n i a  H e a l t h  

D e p a r t m e n t  as to t h e  r e l i a b i l i t y  of th e P P F A ' s  e x p l a n a t i o n  that  

t h e  H e a l t h - c o m m i s s i o n e d  t e s t s  s h o w e d  p l a s t i c  p i p e  a n d  its 

g l u e s  w e r e  safe. T h e  C o n t r a c t o r s  ha d  r e c e i v e d  a n u m b e r  o f 

i n q u i r i e s  f r o m  t h e i r  m e m b e r s  c o n c e r n i n g  the  t r u s t w o r t h i n e s s  of 

t h e  P l a s t i c  P i p e  a n d  F i t t i n g  A s s o c i a t i o n ' s  n e w s  a c c o u n t s .  The  

T e c h n i c a l  D i r e c t o r  o f  the  C o n t r a c t o r s  r e q u e s t e d  b a c k - u p  s u p p o r t  

i n f o r m a t i o n  f r o m  t h e  P l a s t i c  P i p e  an d F i t t i n g  A s s o c i a t i o n .  The 

i n f o r m a t i o n  p r o v i d e d  by  the p l a s t i c  p i p e  i n d u s t r y  a p p a r e n t l y



w a s  so p o o r l y  d r a f t e d ,  w i t h  u n s i g n e d  r e p o r t s ,  a n d  m i s s i n g  

d a t a ,  t h a t  t h e  C o n t r a c t o r s  d e c i d e d  t o  r e q u e s t  r e v i e w  f r o m  t h e  

C a l i f o r n i a  D e p a r t m e n t  o f  H e a l t h  S e r v i c e s .  In a s k i n g  for H e a l t h  

D e p a r t m e n t  r e v i e w s ,  t h e  C o n t r a c t o r s  c o m m e n t e d :  "It is 

interest:.ng to  n o t e  h o w  y o u r  r e p o r t  is r e w o r d e d  (by PPFA) 

or  i n t e r p r e t e d  to m e a n  s o m e t h i n g  r a t h e r  d i f f e r e n t  f r o m  w h a t  

w a s  g e n e r a t e d  by y o u r  o r g a n i z a t i o n . "

T h e  C a l i f o r n i a  H e a l t h  D e p a r t m e n t  r e s p o n s e  ( E x h i b i t  8 ) 
to t h e  C o n t r a c t o r s '  r e q u e s t  w a s  d i r e c t l y  to t h e  p o i n t .

A c c o r d i n g  to H e a l t h ,  th e  P l a s t i c  P i p e  A s s o c i a t i o n ' s  r e p o r t s  

w e r e  " f l a w e d , "  " i n c o m p l e t e "  a n d  "do n o t  r e f l e c t  a c c u r a t e l y  

o u r  o w n  i n t e r p r e t a t i o n  o f  th e  f i n d i n g s . "  T h e  C a l i f o r n i a  H e a l t h  

D e p a r t m e n t  r e a d i e d  " t o t a l l y  d i f f e r e n t  c o n c l u s i o n s  r e g a r d i n g  

p o t e n t i a l  r i s k s  t h a n  d i d  t h i s  ( u n i d e n t i f i e d  i n d u s t r y  g r o u p  o f 

t o x i c o l o g i s t s )  r e v i e w  c o m m i t t e e . "  T h e  P P F A  p r e s s  r e l e a s e  w a s  

" f a c t u a l l y  in e r r o r  a n d  s e r i o u s l y  m i s l e a d i n g  r e g a r d i n g  o u r  

f i n d i n g s ."

In p a r t i c u l a r ,

1. " P P F A  d i d  n o t  s u b m i t  T a b l e  19 o f  t h e  M o n t­

g o m e r y  S t u d y  to P H C C  w h i c h  " c o n t a i n e d  the 

h i g h e s t  r e a d i n g s  on  c h e m i c a l s  o f  c o n c e r n  to 

us, a n d  s u b s t a n t i a l l y  c h a n g e d  o u r  a n a l y s i s

o f  the f in al  r e s u l t s .  (Table 19 a t t a c h e d  for 

c o m p a r i s o n .)"

2. P P F A 1s c h a r a c t e r i z a t i o n  t h a t  " s o l v e n t  l e v e l s

d i d  n o t  e x c e e d  s a f e t y  v a l u e s  " s e v e r e l y  d i s t o r t ( s )

13.



R e p o r t . "  S p e c i f i c a l l y ,  t h e  H e a l t h  D e p a r t m e n t  

f o u n d  t h a t  " s o l v e n t  l e v e l s  d i d  e x c e e d  

r e c o m m e n d e d  (safety) v a l u e s . . . "

3. C o n t r a r y  t o  P P F A  a s s e r t i o n s  t h a t  s o m e  c h e m i c a l s  

f o u n d  in t h e  M o n t g o m e r y  t e s t s  w e r e  n o t  f o u n d  

in t he  p i p e  b u t  w e r e  i n d u c e d  f r o m  s l o p p y  

l a b o r a t o r y  p r o c e d u r e s ,  the  H e a l t h  D e p a r t m e n t  

s t a t e d  "we r e s o l v e d  (that) i s s u e . . . b y  r e p e a t  

t e s t i n g  a n d  c o n c l u d e d  t h a t  t h e  e v i d e n c e  p o i n t e d  

to t h e  p i p e s  o r  a c o m b i n a t i o n  of  p i p e s  a n d  

s o l v e n t s  as t h e  s o u r c e  of  D E H P  a n d  n o t  

l a b o r a t o r y  a r t i f a c t . "

In a n u t s h e l l ,  t h e  C a l i f o r n i a  H e u l t h  D e p a r t m e n t  

f o u n d  t h a t  the  P l a s t i c  P i p e  a n d  F i t t i n g  A s s o c i a t i o n  h a d  

s e r i o u s l y  m i s r e p r e s e n t e d  t h e  r e a l  h e a l t h  an d s a f e t y  d a n g e r s  w i t h  

d r i n k i n g  w a t e r  c o m i n g  f r o n  p l a s t i c  pipe.

As w i t h  th e w o r k e r  s a f e t y  q u e s t i o n ,  t h e  p l a s t i c  p i p e  

i n d u s t r y  a g a i n  d i s t o r t e d ,  m i s r e p r e s e n t e d , a n d  i n a c c u r a t e l y  q u o t e d  

C a l i f o r n i a  governmenta'. r e p o r t s  on h e a l t h  a n d  s a f e t y  to t he  

e x t e n t  t h a t  e a c h  o f  t h e s e  g o v e r n m e n t a l  a g e n c i e s  h a d  to  

s p e c i f i c a l l y  c o r r e c t  t h e  r e co rd . It is no w o n d e r  t h a t  th e 

D i r e c t o r  o f th e  C a l i f o r n i a  D e p a r t m e n t  o f  C o n s u m e r  A f f a i r s  

r e c o m m e n d e d :

"It w o u l d  be u n w i s e  to d e c i d e  n o w  to e x p o s e  

C a l i f o r n i a n s  in t h e i r  h o m e s  to w h a t  m a y  be  an 

e x t r e m e l y  s e r i o u s  h e a l t h  h a z a r d . "  ( E x h i b i t  9.)

t h e  a c t u a l  f i n d i n g s  o f  t h e  ( M o n t g o m e r y )



V

S i n c e  t h e  M o n t g o m e r y  t e s t  fo r  p l a s t i c  p i p e  d r i n k­

ing w a t e r  s a f e t y  w a s  b a s e d  o n  t h e  h y p o t h e s i s  t h a t  s o l v e n t s  

u s e d  to  c e m e n t  t h e s e  p l a s t i c  p i p e s  l e a c h e d  t o x i c  c h e m i c a l s  

i n t o  t h e  d r i n k i n g  w a t e r ,  t h e  D e p a r t m e n t  o f  H e a l t h  S e r v i c e s  

d i d  n o t  r e q u e s t  a s t u d y  o f  p o l y b u t y l e n e  (PB) as t h i s  p i p e  

d o e s  n o t  r e q u i r e  s o l v e n t s  fo r  i n s t a l l a t i o n .

Yet b e c a u s e  p o l y b u t y l e n e  is p a r t  o f  th e g e n e r i c  

p l a s t i c  p i p e  g r o u p i n g ,  it m a y  h a v e  m a n y  o f  t h e s a m e  a d d i­

ti v e s ,  s t a b i l i z e r s  a n d  p l a s t i c i z e r s  as PVC, C P V C  a n d  ABS.

In e a r l y  1981, th e  C a l i f o r n i a  D e p a r t m e n t  o f  C o n­

s u m e r  A f f a i r s  p e t i t i o n e d  t h e  S t a r e  H o u s i n g  C o m m i s s i o n  r e­

q u e s t i n g  th e  s a m e  s t r i n g e n t  t e s t i n g  f o r  PB as t h e  C o m m i s s i o n  

m a n d a t e d  fo r C P V C  a n d  PVC. In t h i s  c o n t e x t ,  t h e  C a l i f o r n i a  

H e a l t h  S e r v i c e s  D e p a r t m e n t  a n a l y z e d  t h e  f i rs t r e s e a r c h  c o n­

d u c t e d  o n PB p i p e  i t s e l f .  T h e  r e s u l t s  w e r e  a l a r m i n g .  (See 

E x h i b i t  10.)

In p a r t i c u l a r ,  th e  t e s t s  c o n d u c t e d  b y  t h e  C a l i f o r­

n i a  A n a l y t i c a l  L a b o r a t o r i e s  f o u n d  5 0 - 5 0 0  p p m  (p art s p e r  m i l ­

lion) of D E H P  (a k n o w n  a n i m a l  c a r c i n o g e n )  in t h e  p i p e  i t se lf . 

T h e  U n i t e d  S t a t e s  E n v i r o n m e n t a l  P r o t e c t i o n  A g e n c y  ( E P A ) , in 

a d o c u m e n t  p u b l i s h e d  at t h e  e n d  o f  1 9 8 0  e n t i t l e d  ''Priority 

R e v i e w  L e v e l  1 - D i - ( 2 - e t h y l h e x y l )  P h t h a l a t e  ( D E H P ) , "  r e c­

o m m e n d s  " a p p r o p r i a t e  a c t i o n ( s )  u n d e r  t h e  T o x i c  S u b s t a n c e

P Q L Y B U T Y L E N E  P I P E  F O R  P O T A B L E  W A T E R



C o n t r o l  Act, s e c t i o n  6 to p r e v e n t  o r  r e d u c e  t h e  c a r c i n o g e n­

ic r i s k s  f r o m  e x p o s u r e s  to D E H P . "  (page 1 2 9 ) . *  S u b s e q u e n t  

t e s t s  on  o t h e r  p o l y b u t y l e n e  p i p e  u s e d  for  f l e x i b l e  c o n n e c­

t i o n s  to p l u m b i n g  f i x t u r e s  a l s o  f o u n d  DEHP. ( E x h i b i t  12.)

T h e r e s u l t s  w e r e  all t h e  m o r e  d i s t u r b i n g  b e c a u s e  

th e  r e p r e s e n t a t i v e  of  S h e l l  C h e m i c a l  C o m p a n y  h a d  t e s t i f i e d  

o n  t h e  p u b l i c  r e c o r d  t h a t  p o l y b u t y l e n e  p i p e  d i d  n o t  c o n t a i n  

DEHP. T h e  c o m b i n a t i o n  o f  S h e l l ' s  a p p a r e n t  d i s c r e p a n c y  in 

t e s t i m o n y  a n d  t h e  d a t a  d e v e l o p e d  by  C a l i f o r n i a  A n a l y t i c a l  

L a b o r a t o r i e s  f i n d i n g  DEHP, l e d  t h e  D e p a r t m e n t  of  H e a l t h  

S e r v i c e s  to  st a te :

"It is d i s t u r b i n g  th at  t h e  (State 

Ho u s i n g )  C o m m i s s i o n  w a s  g i v e n  s u c h  a p­

p a r e n t l y  m i s l e a d i n g  t e s t i m o n y  (by Shell) , 

s i n c e  the  p o t e n t i a l  l e a c h i n g  of  th i s c o m­

p o u n d  (DEHP) if p r e s e n t  in the  t y p e  o f  

p o l y b u t y l e n e  u s e d  for p o t a b l e  w a t e r  p o s e s  

a p o t e n t i a l  h e a l t h  h a z a r d  t o  c o n s u m e r s . "

( E x h i b i t  13.)

T h e  D e p a r t m e n t  o f H e a l t h  S e r v i c e s  w e n t  o n  to c o n­

c l u d e  t h a t  " o b v i o u s l y  t h i s  s i t u a t i o n  d e s e r v e s  i m m e d i a t e  at-

* T h e  s a m e  E P A  d o c u m e n t  r e v i e w e d  th e D E H P  d a t a  f r o m  th e  
M o n t g o m e r y  T e s t s  o n  P V C  a n d  C P VC . (The t e s t  on  PB  h a d  n o t  
b e e n  c o m p l e t e d . )  T h i s  d o c u m e n t  c o m m e n t e d :  " t h e s e  d a t a
r e p r e s e n t  t h e  m o s t  r e l i a b l e  d a t a  o n  l e v e l s  o r  p o t e n t i a l  
l e v e l s  in d r i n k i n g  w a t e r  f r o m  D E H P  c o n t a i n i n g  p l a s t i c  p i p e . "  
( E x h i b i t  11.)



To  c o u n t e r  t h i s  s u b s t a n t i v e  f in di n g ,  S h e l l  C h e m­

ica l  C o m p a n y  c o m m i s s i o n e d  a f i r s t  t e s t  to be  c o n d u c t e d  b y  

R a d i a n  L a b s  of  A u s t i n ,  Te xa s.  ( E x h i b i t  14.) W h i l e  p u r­

p o r t i n g  to s h o w  th e  a b s e n c e  o f  D E H P  o r  an y  o t h e r  t o x i c  

c h e m i c a l s ,  t h e  c o m p a n y ' s  f i r s t  t e s t  w a s  so f l a w e d  as t o b e  

o f  l i t t l e  v a l u e .  ( E x h i b i t  15.)

A t  th e  A p r i l  20, 1 9 8 1  p u b l i c  h e a r i n g  b e f o r e  the

C a l i f o r n i a  H o u s i n g  C o m m i s s i o n ,  t h e  r e p r e s e n t a t i v e  f r o m  

t h e  S t a t e  D e p a r t m e n t  o f  H e a l t h  S e r v i c e s  s t a t e d  u n e q u i v o c a -  

b l y  t h a t  t h e  c h e m i c a l  f o u n d  b y  th e C a l i f o r n i a  A n a l y t i c a l  

L a b s  w a s  " w i t h o u t  q u e s t i o n "  DEHP. F u r t h e r m o r e ,  th e H e a l t h  

D e p a r t m e n t  s p o k e s p e r s o n  s p e c i f i c a l l y  i d e n t i f i e d  a t h r e e -  

m e m b e r  p a n e l  w i t h i n  t he  H e a l t h  D e p a r t m e n t  w h i c h  h a d  r e v i e w e d  

th e  C a l i f o r n i a  A n a l y t i c a l  l a b o r a t o r i e s  Te st.  T h i s  i m p a r t i a l  

p a n e l  f o u n d  the t e s t  to c o m p l y  w i t h  s t r i c t  E P A  t e s t i n g  p r o­

t o c o l s  a n d  to be s c i e n t i f i c a l l y  va l i d .  T h e  H e a l t h  D e p a r t­

m e n t  w e n t  o n  to a s s e r t  t h a t  D E H P  w a s  a l s o  found, in s m a l l e r  

a m o u n t s ,  in S h e l l ' s  o w n  t e s t s  o f  t h e  PB  p i p e  c o n d u c t e d  by 

R a d i a n  Labs.

P r e s u m a b l y  e m b a r r a s s e d  b y  t h e  r e s u l t s  o f  its 

f i r s t  test, S h e l l  C h e m i c a l  C o m p a n y  c o n d u c t e d  a s e c o n d  t e s t

o n  its p r o d u c t  t h r o u g h  t h e  R a d i a n  Lab. U n f o r t u n a t e l y  fo r

t h e  i n d u s t r y ,  t h e  s e c o n d  t e s t  r e v e a l e d  " u n k n o w n "  c h e m i c a l s  

t h a t  " h av e to be  e v a l u a t e d ," a c c o r d i n g  to th e  A p r i l  20, 1981

t e n t i o n  b e c a u s e  o f  t h e  h e a l t h  r i s k s  a t  s t a k e . "



t e s t i m o n y  o f  t h e  D e p a r t m e n t  o f  H e a l t h  S e r v i c e s .

In a J u n e  15, 1 9 8 1  l et te r,  t he  D e p a r t m e n t  of  

H e a l t h  S e r v i c e s  e x p r e s s e d  " c a u s e  f or  c o n c e r n "  to S h e l l  

w i t h  t h e  c h e m i c a l s  B H T  a n d  a l k y l b e n z e n e  s u l p h o n a t e ,  b o t h  

of  w h i c h  w e r e  f o u n d  in th e  R a d i a n  L a b  te s ts .

" R e c e n t  s t u d i e s  h a v e  s h o w n  t h a t  

c h r o n i c ,  r e l a t i v e l y  l o w  l e v e l  i n g e s t i o n  

o f  B H T  c a n  l e a d  to r e d u c e d  w e i g h t  g ai n,  

i n c r e a s e d  l i v e r  s i z e  a n d  r a i s e d  s e r u m  

c h o l e s t e r o l  in a n u m b e r  o f  s e p a r a t e  a n i­

ma l  tes ts.  O t h e r  s t u d i e s  h a v e  s h o w n  r e ­

d u c e d  l i t t e r  s i z e  f o l l o w i n g  e x p o s u r e  d u r­

ing e m b r y o n i c  d e v e l o p m e n t . "  ( E x h i b i t  16.)

A s  o f  t h i s  w r i t i n g ,  n o  a d d i t i o n a l  i n f o r m a t i o n  h a s  b e e n  

s u p p l i e d  o n  t h e s e  c h e m i c a l s  for t h e  H o u s i n g  C o m m i s s i o n ' s  

p u b l i c  r e c o r d .

In c o n c l u s i o n ,  t h e  H o u s i n g  C o m m i s s i o n  a g r e e d  

w i t h  th e D e p a r t m e n t  o f  H e a l t h  S e r v i c e s ,  t h e i r  o w n  D i r e c­

tor o f t h e  S t a t e  D e p a r t m e n t  of  H o u s i n g  a n d  C o m m u n i t y  D e­

v e l o p m e n t  ( E x h i b i t  17), a n d  th e  D i r e c t o r  o f  t h e  S t a t e  D e­

p a r t m e n t  of  C o n s u m e r  A f f a i r s  ( E x h i b i t  18) t h a t  p o l y b u t y l e n e  

s h o u l d  n o t  b e  a u t h o r i z e d  f o r  u se  u n t i l  t h e  p l a s t i c  p i p e  is 

t h o r o u g h l y  a n d  i m p a r t i a l l y  s t u d i e d .  ( E x h i b i t  19.)

18.



It is n o w  c l e a r  t h a t  e v e r y  m a j o r  C a l i f o r n i a  

s t a t e  g o v e r n m e n t a l  a g e n c y  t h a t  ha s  an i n t e r e s t  in c o n­

s t r u c t i o n ,  i n c l u d i n g  t h e  S t a t e  D e p a r t m e n t  o f  C o n s u m e r  

A f f a i r s ,  th e S t a t e  D e p a r t m e n t  o f  H e a l t h  S e r v i c e s ,  the 

S t a t e  D e p a r t m e n t  o f  H o u s i n g ,  th e  S t a t e  O c c u p a t i o n a l  S a f e­

ty a n d  H e a l t h  A d m i n i s t r a t i o n  a n d  t h e  S t a t e  C o m m i s s i o n  on 

H o u s i n g  a n d  C o m m u n i t y  D e v e l o p m e n t ,  all  a d v o c a t e  c o m p r e­

h e n s i v e  a n a l y s i s  a n d  e v a l u a t i o n  o f  p l a s t i c  p i p e  t h r o u g h  

t h e  r i g o r o u s l y  s c i e n t i f i c  a n d  p u b l i c  p r o c e d u r e s  o f  t h e  

C a l i f o r n i a  E n v i r o n m e n t a l  Q u a l i t y  A c t  (CEQA) b e f o r e  any 

e x p a n s i o n  of  us e  is p e r m i t t e d .  To  do  o t h e r w i s e  v i o l a t e s  

C a l i f o r n i a  law:

"An a d o p t i n g  a g e n c y  c a n n o t  a v o i d  

c o m p l i a n c e  w i t h  C E Q A  b y  a d o p t i n g  a 

' m o d e l 1' c o d e  b y  r e f e r e n c e  w h e r e  th e 

c o d e  c o n t a i n s  m a t e r i a l  t h a t  w a s  p r e­

v i o u s l y  f o u n d  to  be s u b j e c t  to CEQA.

To  d o  o t h e r w i s e  w o u l d  v i o l a t e  b o t h  

the S t a t e  B u i l d i n g  S t a n d a r d s  L a w  and  

t h e C a l i f o r n i a  E n v i r o n m e n t a l  Q u a l i t y  

A c t . "  ( E x h i b i t  20.)

F u r t h e r m o r e ,  m a j o r  h e a l t h ,  c o n s u m e r  a n d  e n v i r o n­

m e n t a l  i n t e r e s t  g r o u p s ,  s p e c i f i c a l l y  t h e  S i e r r a  C lu b,  the

• • I '* If
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C o n s u m e r  A d v i s o r y  C o u n c i l ,  W o m e n  F o r , th e C e n t e r  fo r L a w  

in t h e  P u b l i c  I n t e r e s t ,  h a v e  u n a n i m o u s l y  c a l l e d  f o r  p l a s­

tic  p i p e  to  be  s c r u t i n i z e d  fo r l o n g - r a n g e  h e a l t h  a n d  e n­

vi r o n m e n t a l  c o n t a m i n a t i o n  b e f o r e  p l a s t i c  p i p e  is p e r m i t t e d  

f o r w i d e s p r e a d  use.
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s a c r a m e n t o . c a l  if o h n i a  9 S 8 U  December 31 1980
(9I6| •>44-9603 L d b  No>

Received: 11/17/80

Mr*. Raymond Leonardini 
Attorney at Law 
717 "K" St.,  Suite 510 
Sacramento, CA 95814

Dear Mr. Leonardini:

Attached are the results of our GC/MS analysis of two polybutylene pipe samples 
received at CAL from a representative of the City of Sacramento Public Works 
Department and logged under CAL I.D. 12343.

The method of sample preparation and the GC/MS techniques were essentially the 
same as those employed for the previous analyses of PVC, ABS and CPVC pipe (refer 
to CAL report of 12 November, 1580, CAL I.D. 12295 and 12298).

Over fifteen components were identified and their levels in the pipe samples 
estimated. It must be emphasized that the levels are rough estimates only.

If  you have any questions, please do not hesitate to contrct me.

Sincerely,

CyLii.i'X 

Charles J. Soderquist, PhD 
Vice President
Agricultural and Environmental Chemist

CJS/slh



TABLE I

>dl!IJ>l e

12343-1

2343-2

Compound GC/MS reference scan no. -  Estimated level, ppm (mq/kq

butene V72 0 . 1- 1.0
acetone V 92 0.5-5.0
diethyl ether VI60 0 .01-0.1
methyl cyclopentane V 226 0 . 1- 1.0
methyl cyclohexane V324 1-10
3-methyl hexane V373 1-10
3-elhyl-3-methyl pentane V386 1-lu
heptane V437 1-10
5 alkanes ( > C^ ) B407, B421 , B479 100-1000 total

B496, B647
butylated hydroxy toluene (BHT) B533 50-500
bis ( 2-ethylhexyl)phathalate

(BEHP) B633 50-500
a Ĉ g-C-|g alkene B681 5000-50,000

acetone V93 0.5-5.0
diethyl ether V161 0.05-0.5
methyl cyclohexane V325 0.5-5.0
2 ,3 ,3-trimethyl hexane V388 0.5-5.0
10 alkanes (> C , , )  B388, B407, B420,

10 B478, B488, B507,
B540, B549, B59G,
B646 100-1,000 total

NOTES: a V = Volatile Organic fraction, B = Base/Neutral (hexane-
extracted) fraction.



a w

1

U
-

m

m

m

K

banjj

O F F I C E  O F  P E S T I C I D E S  A N D  T O X I C  S U B S T A N C E S .  U.S. E N V I R O N M E N T A L

P R O T E C T I O N  A G E N C Y

( N o v e m b e r  28, 1980)

A d d e n d u m

P r i o r i t y  R e v i e w  L e v e l  1 - Di-( 2 - e t h y  lhe.v/1) P h t h a l a t e  DE'-i?

A f t e r  t h i s  a s s e s s m e n t  w a s  c c m p L e t e d ,  A s s e s s m e n t .  D i v i s i o n

r e c e i v e d  i n f o r m a t i o n  f r o m  t h e  C a l i f o r n i a  D e p a r t m e n t  of  H e a l t h

S e r v i c e s ,  a n d  fr cm  r e p r e s e n t a t i v e s  o f  t h e  P l u m b e r s  U n i o n

c o n c e r n i n g  a c t u a l  a n d  p r o j e c t e d  L e v e l s  o f  D E M ?  in  d r i n k i n g  w a t e r
*

r e s u l t i n g  fr an  t h e  m i g r a t i o n  o f  D E H ?  f r c m  p l a s t i c  w a t e r  pi pe.

W a t e r  p i p e  m a d e  f r o m  p o l y v i n y l  c h l o r i d e  (P VC) a n d  

c h l o r i n a t e d  p o l y v i n y l  c h l o r i d e  (CPVC) a n d  p l a s t i c i z e d  w i t h  Z Z HP 

is in c o m m o n  u s a g e  a n d  is r a p i d l y  r e p l a c i n g  c o o p e r  p i p e  in n e w  

h e m e  c o n s t r u c t i o n .  W h i l e  t h e  C a l i f o r n i a  s t u d i e s  w e r e  p r i m a r i l y  

c o n c e r n e d  w i t h  s o l v e n t s  u s e d  to j o i n  t h e  p i p e  t o g e t h e r ,  d a t a  werf 

:e v e l o p e d  from  c o n d i t i o n s '  s i m u l a t i n g  u s e  s i t u a t i o n s  t h a t  

i n d i c a t e d  t h a t  D E H ?  m a y  b e  p r e s e n t  a t  u p  to 2 4 6  p p b  in d r i n k i n g  

w a t e r .  L i m i t e d  e v a l u a t i o n s  o f  m e a s u r e d  l e v e l s  i n d r i n k i n g  w a t e r  

s u p p l i e s  o f  n e w  h o m e s  w e r e  u p  to 1 1 0  pp b.  T h e s e  l e v e l s  a r e

t

c o n s i d e r a b l y  h i g h e r  t h a n  p r e v i o u s l y  r e c o r d e d  f o r  d r i n k i n g  w a t e r  

a n d  r e p r e s e n t  a r i s k  o f  9 . 4  x I Q - 3  a n d  2.9 :< 10"° r e s p e c t i v e l y .

"I

' 1

T h e  D E H P  l e v e l s  r e p o r t e d  in t h e s e  s t u d i e s  v a r i e d  

c o n s i d e r a b l y .  F a c t o r s  s u c h  a s  t h e  p h y s i c a l  a n d  c h e m i c a l  

p r o p e r t i e s  of t h e  w a t e r ,  d w e l l  time, a n d  a n a l y t i c a l  m e t h o d c L c g y  

f r e q u e n t l y  l e a d  to d i s c r e p e n c i e s  m  r e p o r t e d  l e v e l s  for D EH ?.  

H o w e v e r ,  t h e s e  d a t a  r e p r e s e n t  th e  m o s t  r e l i a b l e  d a t a  o n  l e v e l s  o; 

p o t e n t i a l s  l e v e l s  i n  d r i n k i n g  w a t e r  f r c m  D E H ?  c o n t a i n i n g  p l a s t i c  

p i p e  .
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Ray Leonardini
717 "K" St., Suite 510
Sacramento, CA 95814

Four pipe and fixture connector samples were received from Mr. John Gorman 
to be analyzed for organic constituents.

CAL I . D . ________ Sample Description

12752-1 gray fixture connector, PB2110--QEST-H-PB2100-HSF-PW FDR 11-
180°F 100 psi ASTM-D-3309 TAS CERT- (unreadable)-Bl37.80 1/4 
CTS-062 080279

12752-2 gray fixture connector, PB2110-IAPMO UPC PB2110-SDR11-1 BSF-ow
1/4 X 3/8-180°-100 osi-D3309-CSA-CERT

12754-1 gray oipe, PB2110--QEST-H-IAPM0-U0C-PB2110-SDR11-NSF-pw 3/8 X
1/2 180°-100 psi-D-3309-CSA-CERT-BI37.8 1/23/77

12754-2 black pipe, PB2110--NSF nw ASTM-D3309 100 psi-(unreadable)-
180°F-122 1106C-(unreadable)-1/2" CTS SDR-11 P

Sample Preparation: Samples 12752 and 2-foot lengths of samples 12754 were
cleaned with detergent, rinsed with c o d i ' o u s  amounts of water and air dried. 
Reoresentative subsamples were obtained by fil ing with a coarse rasn. Each 
subsample was rinsed with hexane and portions then Dlaced in clean sample 
tubes with 5 mL of hexane (-a series) and with benzene )-b series). Identi­
cal tubes were fil led with the same solvents (both were Nanograde quality) 
to serve as controls. The samples were held under ambient conditions for 
five days (for GC/MS) and for an additional five days until selective detector 
GC analysis was made.

Analysis I--GC/MS. Just prior to analysis by gas-chromatoqraphy mass-spectro­
metry (GC/MSTT a 1.0 mL aliquot of the extract was removed and spiked with 
D-10 anthracene as an internal standard. A 5 wL oortion was then injected 
and Drocessed per the EPA Priority Pollutant ( B/N fraction) orotocol. Com­
pounds were identified by coinouter searches of an EPA library, and quantities 
were estimated by comparison to the known amount of D-10 anthracene added.

Only the hexane extracts (-a series) were analyzed by GC/MS. The hexane blank 
was clean.



Ray Leona -dini 
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page 2

II. Soecific-detector GC. Sample extracts were examined by electron-caDture 
gas chromatography (ECD-GC) and thermionic-specific gas chromatography (TSD-GC); 
these detectors are generally selective for halogenated and nitrogen and/or Dhos- 
phorus organics, respectively, although ECD-GC is suitable for the determination 
of phthalate ester plasticizers.

Results: The GC/MS analyses indicated that all four samples were qualitatively
similar in that a series of C?,-C3, hydrocarbons was present in each; their 
total concentation was estimated to be in the 500-2,500 opp) (mg/Kg) range. 
Butylated hydroxytoluene (BHT) was present in each samole at the 10-50 ppm 
level. Bis (ethylhexyl) Dhthalate (DEHP) was also found at varying levels in 
each sample as indicated in Table I.

The TSD-GC analyses indicated that no nitrogen or phosphorus containing organic 
compounds, which were amenable to GC analysis, were oresent above 10 p d ih .

The ECD-GC analyses indicated that DEHP was present in all samples. Identi­
fication and quantitation was based on co-chromatogranhy with an authentic DEHP 
reference standard. Results are summarized in Table I.

Results of Table I should be considered as minimum values since the efficiency 
of extraction with either solvent ib not known and is probably less than 100%.

Director of GC/MS Services
Agricultural and Environmental Chemistry

CJS/slh
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TABLE I

Sample Extractant _______ ppm DEHP found (mq/Ka)
by ECD-GC by GC/MS

12752-la Hexane 4.0 4.5
-lb Banzene 5.0 n.m.
-2a Hexane 0.8 0.6
-2b Benzene 0.7 n.m.

12754-la Hexane >20 32
-lb Benzene >2° n.m.
-2a Hexane 1.8 2.1
-2b Benzene 1.4 n.m.

n.m. = not measured



This chapter covers various information not presented,carlicr but 
required by the California Environmental Quality Act (CEQA) for 
Environmental Impact Reports. As this document is a preliminary 
environmental review,, this sectios has not been fully developed. When the 
draft and final versions of th? EIR are proposed, i t  is likely to expand and 
some of the findings will undoubtedly change or at least be stated mere 
confidently.

A. 5i cni f i cant Unavoidah1c Environmental Impacts

For this preliminary environmental review of a very subtle and complex 
proposal, SRI chose to describe our current overall conclusions about the 
proposed plumbing code changes and our reasons for them, without making 
definit've findings of significance except where they were clearcut.

F irs t ,  we discovered nothing to suggest that the issues discussed 
earlier as the prime ones are insignificant or that other issues are 
dominant The only new issue of potential significance that surfaced was 
tne permeation uf buried plastic pipe by contaminants in soil and the 
resulting possible public health impacts. Although the possibility that 
such effects could occur from permeation of wafer supply lines from the 
meter to the house is plausible, any potential problem would also 
occur-'probably in much greater proportion--from the public water 
distribution system. Ill 1 s problem should be re-examined when better sS

( o  o  CO
understood and i f  found significant should influence state policies wltlF- ^

>  f T |

respect to plastic use in both public and residential systems. With co
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•adequate education or building 1 nsr ••ctors on th? vcrmoa ti on issue, improper 
installation of plv .t ic  wjtor service in cent am' na ted soils should be rare.

As to public health impacts from chemicals leachin.j from water pipe 
into potjble water, wo find that significant impacts are possible but 
unproven, both tor plastic pipes--especial ly the chlorinated varieties--and 
for metal ones, specifically copper systems. If the upper ranges of 
possible concentrations of leachates are regularly reached, the cumulative 
risks to public health may be high enough to be of concern by typical 
standards of acceptable.risk, for example, a lifetime cancer risk of one in 
a million. Hie chemicals of concern are load from the solder in ccpper 
pipes, possibly leading to neurologic disorders, and carbon tetrachloride, 
perchloroethylene, and trichloroethylene from plastic (especially PVC and 
CPVC) pipes, possibly resulting in cancer.

Two major considerations limit the significance of the findings, 
f i rs t ,  the status of information about long-^enn levels of leachates is 
exceedingly flimsy. Reasonable further testing could resolve at least part 
of the uncertainty (see Section VI). Second, the risk assessment procedure 
is moderately conservative. If risks st i l l  appear to be of concern after 
concentrations are better known, more attention would need to be devoted to 
assuring that the assessment procedure took into account detailed properties 
of the chemical. Finally, thorough initial flushing would effectively 
mitigate the effects of the npidly  leachlnq materials, especially the 
solvents used with plastic pipe. Overall, current Information does not 
establish an environmental preference between copper and plastic pipe, with 
neither clearly likely to cause a great number of deaths or serious 
Illnesses.

For worker safety and health, a similar situation exists. Doth lead 
from solder fumes in installing copper pipe and solvents from installing 
ADS, PVC, and CPVC pipe could bo hazardous If  plumbers have high exposures 
by inhalation; dermal absorption could also be significant In the case of 
solvents. Hie diseases of concern f r̂ solder fumes are related to the lead 
exposure and ar'‘ neurologic. The solvents may a1 so cause nerve damage, arid

I
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v
tney m a y  be I n v o l v e d  in 1 ivei < !«i. .»• • > • i r rtvpr«j»iiji; t. i vc p r o b l e m s  as well. 

H ow ever, they arc not i m pl i c a t ' d  ’ n r a n c o r  u n le s s  b e n z e n e  is m o r e  c o m mo n  

than thought. Unl es s the fJ 10SH report a b o u t  to be re le as e d  r e s o l v e s  the 

range of e x p o s u r e s  s a t i s f a c t o r i l y ,  f u r t he r testing w o u l d  be useful be f o re  

c o m p l e t i n g  the EI9. Safety issues g e n e r a l l y  favor p l ast ic o v e r  m e t a l ,  w h i c h  

a p p e a r s  to lead  to more  b u rn s (hot s o ld er  a n d  e s p e c i a l l y  flux) a nd s tra ins  

and c o n t u s i o n s  (from h e a v i e r  metal pipes). PB (like PE, a l t h o u g h  its uses 

are not p r o p o s e d  for chan ge)  poses little if any w o r k e r  s a f e t y  a n d  h e a lt h 

co ncern. Use of gloves, o t h e r  p r o t e c t i v e  e q u i p m e n t ,  veiitilation, an d s i m p l e 

ca re  will s i g n i f i c a n t l y  redu ce any p otential h az ar d s  from e i t h e r  p l a s t i c  or 

metal pipe, b u t  these pr a c t ic es  have not  a c h i e v e d  w i d e s p r e a d  a c c e p t a n c e  

among plumbers.

Eire safet y is a very real c o n c e r n  wi th  p l a sti c DWV  pipe; A B S  is 

c o m b u s t i b l e ,  a n d  PVC and C P V C  will at l east so f t en  and s lu mp in lines. If 

these p l a s t i c s are i n s t a l l e d  as d i re c t  s u b s t i t u t e s  for metal, as they 

al re ad y  are in n o n - f i r e - r a t e d  r esi dences, they will d e g r a d e  the fire 

r e s i s t a n c e  of structures. The ga sk e t s  in n o -h ub  cas t iron will al so  fail in 

fires and c a u s e  the pipe to fall, l ea v i n g  fire passages. But the p r op os ed  

c o d e  c h a n g e s  a pp l y  *o f i r e -ra ted , f i r e - r es ! s t i v e  c o n s t r u c t i o n  that c ou ld 

retain its fire rat in g  if a p p r o p r i a t e  i n s t a l l a t i o n  p r o c e d u r e s  are d e v e l o p e d  

and enfo rce d. In such c o nd it io n s ,  no d e g r a d a t i o n  of fire r e s i s t a n c e  w o u l d  

occur. This Issuu thus turns on e n f o r c e m e n t ,  not science. The p o t a b l e  

w at er  pipes, ke p t  c o o l e r  by the w a t e r  inside and o f  m u c h  l o we r mass, are n o t  

a s i g n i f i c a n t  fire sa fet y issue.

Ar. wi t h  fire safety, smoke tox icity is an issue in w hi ch  p l a s t i c  can 

on ly  bo less e n v i r o n m e n t a l l y  a c c e p t a b l e  than metal. Ho we v e r ,  w h e t h e r  the 

d i f f e r e n c e  is s i gn i f i c a n t  is less certain, both ABS, w h i c h  s eems l i k e l y  to 

c o n t r i b u t e  the m a j o r i t y  of pipe mas s in C al i f o r n i a ,  and the p o l y o l e f i n s  PB ’ 

and PF prod uce  combir.tlnn pro d u ct s that arc not  h i g h l y  toxic; few if any 

a dditional f a t a l i ti es  o r  s e rio us In juries w o u l d  be likely from vhelr 

c om bu s t i o n , PVC an' CPV C both pr od u c e  s i gn i f i c a n t  q u a n t i t i e s  o f  h y d r o g e n  

c h l o r i d e  v a p o r  in fire e n v i r o n m e n t s ,  and this c o r r o s i v d  mater ial  coul d, 

u n d e r  c e r t a i n  c i r e a m s  lances, mak e a d i f f e r e n c e  in the p r o b a b i l i t y  of human
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survival in linos. f r egu un cy  of such o c c u r  nv.cos is c l o u d e d  by lack- of

a g e n e r a l l y  a c c e p t e d  test fur s mo k e  t r M O t y .  Tin's p r o b l e m  is c u r r e n t l y  

b ei n g  a d d r e s s e d  b o t h  by the S t ate  of C a l i f o r n i a  Departn:ent of Industrial 

R el a t i o n s  and  by the State o f  M o w  York, We b e l i e v e  DHCD s h o ul d  pay c l o s e  

a t t e n t i o n  to results from those st ud ie s ,  b u t  doe s not n e e d  to d el ay  a 

d e c i s io n  sol ely  on those grounds.

Mo o t h e r  s i g n i f i c a n t  a d v e r s e  impac ts are l i k el y to r e s u l t’from the 

e x p a n d e d  use of p la s t i c  p l u m b i n g  pipe If r e la t i v e l y  simpl e m i t i g a t i o n  

m e a s u r e s  are taken. P l as t i c  d r a i n  p i p e s  m a y  be  s l i g h t ly  n o i s i e r  th a n  c a s t  

iron pipe. See the f o l l o w i n g  s e c t i o n  (Y - U ) for further e l a b o r a t i o n .

Overall, the SRI s tud y t e a m  sees litt le e v i d e n c e  that e x p a n d e d  use  of 

plastic p l u m b i n g  p i p e  w o u l d  c a u s e  s i g n i f i c a n t l y  g r e a t e r  e n v i r o nm en t a l  

pr ob l e m s  than the m a t e r i a l s  it w o u l d  replace. U n f o r t u n a t e l y , lack of 

e v i d e n c e  is n ot the s a m e  as lack of  hazar d. We b e l i e v e  it 1s e s p e c i a l l y  

i mp orta nt to g at he r  m o r e  i n f o r m a t i o n  on  l e a c h i n g  of c h e m i c a l s  from both 

p l a s t i c . a n d  metal p ip e sy s t e m s into p o t a b l e  w a t e r  and on the e x p o s u r e s  of 

p lu m b er s to ma ter ia l  from p l a s t i c  \ A B S , PYC, C P VC ) and metal (coppc'r) 

p l u m b i n g systems.

T az le V-l s u m m a r i z e s  o ur p r e s e n t  a s s e s s m e n t  of o u r  re la t i v e  

e nv ir on m e n t a l  c o n c e r n  a b o u t  p i p e  sy ste ms.  T h e r e  w e s h o w  c u r  rel  at.i ve 

d e g r e e s of c o n c e r n  for d i f f e r e n t  m a t e r i a l s  for e a c h  of  the m a j o r  are as of 

impacts. A high rat in g does n ot  n e c e s s a r i l y  m e a n  an i m pa c t  that is 

s ig ni f i c a n t in the s ense of CEQA, b u t  does m e a n  that the mat erial r ated 

seems to ui m e r e  li k e ly  to be e n v i r o n m e n t a l l y  harmful then o t h e r  m a t e r i a l s  

o n  that dimensitn. Fo r e xam pl e,  the c h l o r i n a t e d  pla st i c s  c l e a rl y  are of 

h i g h e s t c o n c e r n  for smoke t o x ici ty,  b ut m ay not pose any si gni f l e a nt!y 

h i g h e r  Impacts in the p r o p o s e d  new DWY uses ( f i r e - r e s i s t i v e  c o n s t r u c t i o n ) .



T i M o  V-l
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s i g n i f i c a n c e  of ratings de pe n d s  on m i t i g a t i o n  m e a s u r e s  taken.

fMore for coppei , l*'-,3 for galvani zed .



. B. 1 nsinni ficint L*f to«.r s

fue followin'! cnvi t or,merit\] e f f e c t s  uf cxp«i ncJod uses for plastic 

p l um bi n g  pipe nay o c c u r  but ar e p rob ab ly  i n s i g n i f i c a n t  by any r e a s o n a b l e  

i n t e r p r e t a t i o n  of CEQA;

P l ast ic pipe systems nay fail sli ght ly mor e f re qu en t l y  than metal 

systems until a body of e x p e r i e n c e  wit h i n s t a l l a t i o n  e rr or s  has 

a c cum ula ted .

P l a s t i c  pipe will c o n s u m e  sli ght ly more p e t r o l e u m  than metal pipe, 

but s lig htl y loss e n er g y  overall.

P l ast ic pipe will c o n t r i b u t e  a s l ig h t l y  d i f f e r e n t  load of  p o l l u t a n t s  

to public w a s t e  w a t e r  t r e at me n t  systems, but the d i r e c t i o n  of 

impact, lot alone its m a g n i t u d e ,  is uncertain.

Pl asti c DWV pipe will be sl igh tl y  n o i si er  than metal syste ms If 

i n s t a l l e d so as to c o n t ac t  wall surfaces; this ma y be more 

s i g n i f i ca nt  than o t h e r w i s e  in the multi family, f i r e - r a t e d  

c o n s t r u c t i o n  that is a f f e c t e d  in the DWV c ode changes.

. Plastic DWV pip e c o u l d  bo d a m a g e d  by pipe c l e a n i n g  e qui p m e n t,  b u t  

be c a u s e  of its r e si s t a n c e  to c orro sio n, the fr e q u e nc y of such 

c l e a n i n g  s ho u l d  he low.

P l a s t i c pipe will s l i g h t ly  d e c r e a s e  t.ne l if e - c y c le  cost of plu mbing 

and therefore of hou s i n g,  b ut  no t e no ug h  to c h a n g e  d e m a n d  pa tt er n s  

or growth.

f a  11 shifts in e m p l o y m e n t  from metal pipe m a n u f a c t u r i n g  to plas tic  

pipe m a n u f a c t u r i n g  will o,.cur.

. A small r ed uc tio n in the work of p lum ber s will occur, m o s t l y  s a 

result of repair and r e n o v a t i o n  work by d o - i t - y o u r s e l f e r s .

Ef tects o f  Aj t. 'rna M v e  Ac • ions

In a d d i t io n to the p r o p o se d  pro j e c t,  e.g., the p r o p o s e d  c h a n g e  to the 

1982 U ni f o r m Plu mbi ng Code (UPC) a l l o w in g  c e r t a i n  new uses of p las tic  

pl um b i n g  pipe as d es c r i b e d  in the P r o j e c t  D esc ri p t i o n,  tills e nvi ron men tal  

revi ew has e x a m i n e d  the potential e f f ec ts  of a l t e r n a t i v e s  to the p r op o s e d  

p r o j e c t  on the q u a li ty  of the natural and hu man  e n v i r o n m e n t  The eventual 

EIR will r o n s i d e r  a lt e r n a t i v e s  as well as the p ro j e c t  i ts e l f  to p r o v i de  a



b a s e l i n e  for e v a l u a t i n g  the si gni f n a n c e  o f  the impacts ami to provi'ie 

p o s s i b l e  a 1 t o r r u t i v 1 c u r s e s  of acti n sho ul d the p ro p o s e d  p r o j e c t  crea te 

s i gn i f i c a n t  a d v e r s e  im-.acts that c a n no t  be s u c c e s s f u l l y  m i ti g a t e d .  Wi th  

th>i goal in min d, the a l t e r n a t i v e s  wt? have s e le ct e d  for ana lys is are no 

c h a n g e s to the state code, partin' approval of plastic pipe use, and 

c o m p l e t e  '-ejection r.f all p l a s t i c  pip e (that is, reversal o f  e a r l i e r  

p ro v i s i o n s  a l l o w i n g  c e r t a i n  w; es  of  p l as t i c  pipe).

Un de r the no-a- tlcn a l t e r n a t i v o,  there w o u l d  be no c ha nge s in the state 

c a d e  r e g a r d i n g  the* use of p l a s t ic  p l u m b i n g  pipe. All c u r r e n t l y  a p p r o v e d  

uses for plasti c pipe w o u l d  c o n t i n u e  to be p e r m i t t e d  a nd  no n ew u s e s of 

plastic p ipe w o u l d  be allowed. None of the impa cts  a t t r i b u t a b l e  to the use 

of plastic pip e !n e x p a n d e d  a p p l i c a t i o n s  w o u l d  be observed; any publ ic 

hea lt h  a nd w o r k e r  safet y a n d  h e a l t h  e f f e c t s  of c u r r e n t l y  a ll o w e d  p la st ic  and 

metal piping s y s t e ms  w o u l d  persist.

The partial approval a l t e r n a t i v e  w o u l d  a men d the state code  to p e r m i t  

c e r t a i n  n ew  u se s of plasti c pipe, but  not. all of the new  uses p r o p o se d  u n d e r  

the project. C o u n t i n g  c o l d  and hot w a t e r  su ppl y in a g iv en a p p l i c a t i o n  as 

one new use, the p r o po se d  p r o j e c t  w o u l d  c h a n g e the c od e to pcrvii t 11 ne w 

ws*'s of plastic p i p e  (i.e., l n e w  u s e  to? A H 3 pipe, 1 for PR pipe, 1 for PVC 

pipe, and 6 for C P V C  pipe). C o n s i d e r i n g  all the p o s s i b l e  c o m b i n a t i o n s  of 

these u c.«.i, over .1,000 partial a pproval a H e r  n at i v e s are possible.

cur an aly ses  of the e n v i ro n m e n t a l  c o n s e q u e n c e s  of the p r o p o s e d  projec t 

have g ui d e d  our S e l e c t i o n of the s u b s e t  of t.lio partial approval a l t e r n a t i v e s  

fj be c o n s i d e r e d  in the I. IK. Hiar is, we de fi ne  the partial approval 

a l u r n a t l v e ( s )  t: permi t those m  w  us es  of p l ast ic p lum bi ng  pipe that are 

least lik ely  to have s i g n i f i c a n t  a d v e r s e  e f f e c t s  on the q u al i t y  of the 

njtura' and hum an env iro nm en t .  At pre s e n t , the onl y partial a l te r n a t i v e  

that seems reasonably c e r t a i n  Vo m e e t  tills r eq u i r e m e n t  1s to a l l o w  PR for 

hot an d c o l d  w a te r supply both o u t s i d e  b u i l d i n g s  and  Inside b u il d i n g s  that 

are n o t  M r e - r j t o d  or w i t h i n  the f i r e - r e s i s t i v e  c o n s t r u c t i o n  of f i r e - ra te d 

buildin gs.  No o the r new u s e s  of p l a s t i c  pipe w o u l d  be allovred. 

P a re n t h e t i c a l l y ,  there seems li tt l e  reason to p r o h i b i t  PO In e xp os e d
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Ict. it'ens t »i*.• -r »»•» I *• 11i 1 trv.<- < j as ‘ho p e n e t r a t i o n s  or 

f i r e - r e s i s t a n t  c i ns *.rut lion are :• si g n ed  *o m a i n t a i n  the r a t i n g  of that 

c on str u ;tion. ^ c  stife o' i r f o m a t  ion on the impac ts of this a l t e r n a t i v e  

i ■. g e n e r a l l y  the sane as on these of the metal v.at.er pips c u r r e n t l y  a l l o w e d  f or  these two ir.es. al th o u g h  PB will c e r t a i n l y  b urn a nd metal will not, the 

a d dit ion al risk of f’c*1 spread a ppea rs m i n i m a l ,  as does  that of smoke 

toxicity. L e a c h a t e s  from PN have not b een shown to be r is k-f ree , b ut  

n e i t h e r  ha v e  those from c o p p e r  or  g a l v a n i z e d  steel. Of the two pl a s t i c 

a l t e r n a t i v e s ,  PB is ssmewh.it less likely *o he a public he al th  h a z a r d  than 

CPVC, a l t h o u g h  the re lat ive  ratings of P’J, CPVC, co pp er ,  and g a l v a n i z e d  

s *t.el will not be c l e a r  w it h o u t  furl ho** testing (see S e c t io n VI). PC is 

c l r a r l y  a p r e f e r r e d  m a t e r i a l ,  from the w o r k e r  safety, an d h e a lt h vie wp oi n t ,  

c o m p a r e d  both, with metal s y st em s ami with p las ti cs  that requi re cem en t i n g .

U nd e r  the o p t i o n  o f  di sal 1 -j w ing c u r r e n t l y  a l l o w e d  user, of plasti c pipe, 

any impacts of those m a t e r i a l s  w o u l d  d i s a p p e a r  and those of metal systems 

re appear. The p o s s i b i l i t y  of p e r m e a t i o n  of w a t e r  supply pi p i n g  by organi c 

c o n t a m i n a n t s  w o u l d  d e c r e a s e  to the ex te n t  that PYC and PE supply lines w o ul d  

bo r e p l a c e d  by metal w i t h  I m p e r m e a b l e  J o in ts  (but e ven metal pipe J o i n t s  can 

bo p e r m e a b l e) . L e a c h a t e s  from PVC and PB w o u l d  be r e p l ac ed  by those from 

c o p p e r , w i t h  no c l e a r  Impact, p o s it iv e or neg ati ve,  on p ub l i c  health. The 

metal p ip es  w o u l d  be so me wh a t  more likely to c o r r o d e  in soil than pl asti c 

(galv.nir.od steel is n o t  r e c c n n o n d e d  for b u r i e d  supply lines). Only small 

c h a n g e s  in w o r k e r  safe ty and heal th w o u l d  r esu lt  from the changes in w a t e r  

supply piping.

Any n af' T 1r...a,;f; of d i s al lo wi n g  c u r r en t uses of p la sti c pipe w o u l d  be 

a s s o c i a t e d  w I M t  the w i d e s p r e a d  use of ABB (and less w i d e s p r e a d  use of PVC) 

in ( I ' , . / ' /  appl ir a f ions, fire load and fire spread w o u l d  be r e d u c e d in 

n e n f i r e - r a t e d  c o ns tr u c t i o n.  It Is p r o b a bl e that few f at al i t i es  or l i t t l e 

p r o p e r t y  d a m i gn  v u / l d  be a v oi de d  by this action, but both are p oss ib le  

h e i efi ts.  Smoko toxins w o u l d  also d e c r e as e somewhat, e s p e c i a l l y  if PVC w e r e  

repl ace d. The d e c r e a s e  in u l u m b e r " ' e x p o s u r e s  to s o l v e n t  c e m e n t s  w o u l d  be 

o f f s e t  by i n c r ea se d  w o r k - r e l a t e d  injuries from v/orklmj w i t h  c a s t  Iron and, 

to some e x tent , with so ld e r e d  Joints in cop pe r PWV. W het her  the net e f f e c t

\

Y-8



on w o r k e r  safe ty jo d h eal th  w o u l d  he p os i ti v e  or n e g a t i v e  is d i f f i c u l t  to 

pr ed ic t ,  g ive n the c u r r e n t  lack of inf or ma t i o n  on plumbers' exp os u r e s .

Fina lly , the a l t e r n a t i v e  that w o u l d  d i s a l l o w  c u r r e n t  uses of pl as t i c  

w o u l d  tra n s f er  some p r o f i t s and jo bs  from the p la s ti c s  to the metal p ipe 

in du st rie s. Since large q u a n t i t i e s  of OWV are inv olved, these i mp a c t s  w o u l d  

p r o b a b l y  be g re a t e r  than those for the pri me p ro je c t  a l t e r n a t i v e  of  a l l o w i n g  

e x p a n d e d  u ses of plastic pipe. Houses c o u l d  b e c o m e  m o r e  e x p e n s i v e ,  

d e p e n d i n g  on the prices of c ast iron a nd copper, but p r o b a b l y  n ot e n o u g h  to 

s i g n i f i c a n t l y  a f f e c t  the d em a n d  for housing.

In summary , the a l t e r n a t i v e  of a p p r o v i n g  only the e x p a n d e d  uses of  PB

a p p e a rs  to pose f ew er e nv i r o nme nta l risks than does  the full p r o p o s e d

p r o j e c t  g iv en  the s tat e of c u r r e n t  infor mat ion . B ec a u s e  metal s y s t em s  a l s o  

pose some u n i qu e  risks a nd may  be c o m p a r a b l e  to plastic system s in o t h e r  

risk areas, we are n o t  p r e p a r e d  to say that the n o - p r o j e c t  a l t e r n a t i v e  o r 

the a l t e r n a t i v e  that w o u l d  d i s a l l o w  c u r r e n t  use s o f  plastic are

e n v i r o n m e n t a l l y  p r e f e r a b l e  to the partial approval a l t er na ti v e ,  o r  e v e n  to

the full p r o p o s e d  project.

•

U . C u m u l a t [ v c _ a nd L o n g - T e r m  I mpl ic at i o n s

In c r e as ed  use of plastic pl umb ing  pipe can c o n t r i b u t e  to c u m u l a t i v e  

e n vi r o n m e n t a l  impac ts in two ways.

Fi rs t ,  the su m of  the environ men tal  impacts of p las tic  pipe c o u l d  be 

s i g n i f i c a n t  even w h e n  no on e individual impa ct is d e e m e d  s ig nif ica nt.  In 

the c a s e  of plasti c pipe, the m o s t  p l a u s i b l e  e x a m p l e  1s for .the v a r i o u s  

l e a c h a t e s  that c o u l d  eac h c o n t r i b u t e  to pub l i c  h ea lt h  impacts. F o r  e xa m p l e ,  

no one l e ac h a t e  m ig ht reach the level of 10"^ l if e ti m e  risk for cancer, 

but the c u m u l a t i v e  risk of all lea cha tes  a c t i n g  t o g e t h e r  m i g h t  e x c e e d  that  

level. G i v e n  the c u r r e n t  u n c e r t a i n t i e s  a b o u t  the pu bli c he a l t h impacts, 

e s p e c i a l l y  those c o n c e r n i n g  the l o n g - t e r m  le ve l s  of l e a c h a t e s  in d r i n k i n g  

wate r, w e  are u n a b l e  to det er mi n e  w h e t h e r  the c u m u l a t i v e  impact is



.significant. A s i m i l a r  s i t m t i e n  is toimd w i t h  w o r k e r  leal t h impacts , 'v» 1b  re 

tie risk of one  sol •.:ni •night l't? i nqi • gni f >c a n t , hut thit of two or m o r e  

c ou ld  be s ign if ic a n t .  !\ r iiro safety, tic c u m u l a t i v e  impact of all t he 

p r o p o s e d  n e w  u s e s  tor plasti c p i p e a-' l i k e l y  to be d o m i n a t e d  by tin n ew  DWV 

uses; the c o n t r i b u t i o n  of PW p ip e  is lik el y to be neg li gi b l e . The same is 

true of s moke to xic ity , e x c e p t  that th; c o m b i n e d  a ffe ct  of HCI, CO, an d 

otlrr t o x i c a n t s  coul 1 bo s i g n i f i c a n t  o ven w f o n  th? e f f e c t s  of any one a lon e 

we r e  not.

s

A seccnd issue of c u m u l a t i v e  imp act  is tfo que stion o f  w h e t l e r  the 

e x p a n d e d  use o f  plastic w a t e r  p i p e  w o u l d  add  to tit impacts of o t h e r  s i m i l a r  

a ct i o n s and in total c re a t e  a s i g n i f i c a n t  e f f e c t  even  t h o ug h  th? use of 

plastic w a t e r  p ipe is not itself s i gn i fi ca n t .  We can c o n s i d e r  two l e v el s  of 

c u m u l a t i v e  impacts:

. C u m u l a t i v e  impact of e x p a n d e d  a n d  e x is t i n g  use of  p l ast ic p l um b i n g  

pipe.

. C o n t r i b u t i o n  of plastic pl um bi n g  pipe to total use of plastic 

- p roducts.

As has been maun clear curlier, tic expanded ir's of plastic pipe are

in many w a y s  r a t te r small ;n c o m p a r i s o n  to e x i s t i n g  a p p r o v e d  use of pl a s t i c

pipe. M o s t  n e w  C a l i f o r n i a  louses are a l r e a d y  b e i n g  p l u m b e d  w i t h  A B S  P WY  if

tli?y are no t f i re - r a t e d ;  tie a d d i t i o n  of lOi (by v'eight) m o r e  plastic pipe

as PB or (loss likolv) CP V C  w a t e r  pipe will be of little c o n s e q u e n c e  for

fire safe ty,  e s p e c i a l l y  as w a t e r  p i p i n g  is less s e n s i ti ve .  Tie i n c r e a s e  for

pl as ti c  pip e In f i r e- r a t e d  con st ru c t i o n,  of cours e, is total since no

plastic is b e i n g  u s e d  now; luwover, if wa y s  of m a i n t a i n i n g  the rat ing  are

d e v e l o p e d  as r e g a i n ' d  by cede, little fire safety Impact w o u l d  bo e xpected.

Similarly, the c e m e n t i n g  of plastic p ot a b l e  w a t e r  pipe is p rob ab ly  m u c h  less

of a p r o b l e m  for w o r k e r s  than the c e m e n t i n g  of a lr ea dy  a p p r o v e d  A B S  DWV.

Tlus, the g r e a t e s t  issue of c u m ul a t i v e  Impa ct Involves publ ic h e a l t h

impacts, In w h i c h  p l a s t ic  1n res id en c e s  ca n add to plasti c In publ ic u t ilit y1 »
d i s t r i b u t i o n  systems. We have no w ay of e s t i m a t i n g  tlvi re lative 

c o n t r i b u t i o n  c f  e a c h  to tin- total lazard, as the n u r c e  of c o n t a m i n a n t s
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found in tne w a t e r  sup pl y ( e d h t r y ! :' rfiir*in«j leach ing  tests is not known. Wo 

d o u b t  that the c o m b i n e d  e f f e c t s  cf li s t n b u t i o n  an d residential pi pi no w o u l d  

be s i g n i f i c a n t  if n ei th e r  one a l o n e  wrt", but we ca n n o t rule out tint 

p o s s i b i l i t y .  Si mil ar ly ,  p e r m e a t i o n  of p las tic  d i s t r i b u t i o n  pipes by toxic 

s u b s t a n c e s  is m o r e  likely than it is for resi den tia l piping systems, but  the 

s i g n i f i c a n c e  of e ith er,  in t e r m s  of an overall risk a s s es sm e n t , w i ’l n o t  be 

c l e a r  for a long time.
«

W i th  regard to p l a s t ic s in total, the e x p a n d e d  uses of; p la sti c pipe 

will be a r e l a t i v e l y  small c o n t r i b u t i o n  in m o s t  respects. P la s t i c s  are by 

nc-w e n d e m i c  in o u r  society. M o s t  of the c o n t a m i n a n t s  of  PVC and  C P Y C  that 

c o u l d  be publi c h e a l t h  h a z a r d s  will be i n g e s t e d  in m u c h  g r e a t e r  q u a n t i t i e s  

fr o m  o t h e r  PYC p ro d u c t s  such as food c o n t a i n e r s  or, in the c a s e  of some of  

the c h l o r i n a t e d  m e t h a n e s ,  sim pl y from w a s t e  pr odu ct s r eac hin g the raw w a t e r  

supply. Those frcm P[! and  PF. are similar to those from PE food c on t a c t  

m a t e r i a l s .  If p l a s t i c i z e r s  do c o n t a m i n a t e  plastic pipe, they will still do 

so at m u c h  l o w e r - l e v e l s  than they do in any n u mb er  of p l a s t i c i z e d  p rod uct s 

to w.hi.ch p e o p l e  are* re g u l a r ly  e xpo sed , such as fl exible viqyl u phol ste ry 

(where they w o u l d  y i e l d  i nh al a t i o n  ra t h e r  than inges tio n exp osu res ). Put 

e q u a l l y  c le ar l y ,  p l a st ic  pipe does c o n t r i b u t e  to the total load of 

p l a s t i c - r e l a t e d  h az a r d s  in C a l i f o r n 1 a - - f o r  e xample, to the total of all 

c o m b u s t i b l e  pi as 1 1 _ s in reside nce s. The h a z ar ds  from the total use of 

p l a s t i c s  arc u n d o u b t e d l y  a pp re c i a b le , e ven though nea r l y  im pos si bl e to 

e s ti m a t e . W h e t h e r  or n ot  they are g r eat er or less than the h a z a r d s  of the 

m a t e r i a l s  they r e p l a c e  is perha ps even m o r e  d i f f i c u l t  to state. About all 

that c a n  be sa id  is that plastic pipe is not an u n u s u a l l y  p mini no n t or 

special ca s e  a mon g p l a s t i c s  in general.

C E Q A  a l s o  req uires an a s s e s s m e n t  of w h e t h e r  l o n g - t e r m  e n v ir on men tal  

c os t s  will be in cu r r e d  as a result of s h or t - t e r m  e c o n o m ic  or ot her  

b e ne f i t s . C er t a i n l y ,  any public heal th impact s of plastic pipe that do 

occij- will p r o b a b l y  be d el a y e d  for decades, as will seme of  the w o r k e r  

h e al t h  or  s mo ke  t oxi c i ty  impacts. However, for the purpose of d e t e r m in in g 

the e n v i r o n m e n t a l  c o n s e q u e n c e s  of  the e x p a n d e d  uses of plastic pipe, those

\
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sh oul d I'O c o u n t e d  *i•« i-,:rr»nt irpacts m *1 not d i s c o u n t e d  in c o m p a r i s o n  w i t h  

c u r re n t  b e n e f i t s . b e l i e v e  that, v/h, ;i it is v i ew e d  from this p e r s p e c t i v e ,

this C E3A issue is lrrn’ev-int tj the d e c i s’nn at hand.

T. c i o n i f i c a n t  I r r c w r s i h l  '• Ch .nines

C L Q A  also require:-, an a s s e s s m e n t  of e nv iro nme nta l c h a n g e s  or 

r e s u m p t i o n  of r es ou r c e : ...hat wool I be p e ^ u i n e n t  and i rr e v ers ibl e. For

ex ample, the minii- ’ of a m o u n t a i n  is an e s s e n t i a l l y  i r r e v e r s i b l e  impact, 

w h e r e a s m o s t  air p o l l u t a n t s  and their impacts w o u l d  d i s a p p e a r  o n c e  the 

sotire ° of pol 1 ut ion i s i A m o v e d .

In the case of the e x p a n d e d  us? of plastic plu m b i n g pipe, there w o u l d  

be a small p e r m a n e n t  c o m m i t m e n t  of p e tr o l e u m  r es ou rce s (but not o t h e r  e n e rg y  

sources) to the m a n u f a c t u r e  of the pipe c on s t i tuen ts.  Total e n er g y  

r e s our ces  w o u l d  be c o n s e r v e d  to a s l i g h t  degree. If any d e a th s o c c u r r e d  as 

a result nf d i s e a s e s  c a u s e d  by l ea cha tes  or o c cup ati ona l e x p o s u re s,  or from 

fire or smoke tox ici ty,  th ey. wo ul d  also be irreversible. If p l asti c pipe 

were later d i s a p p r o v e d ,  the o c c u r r e n c e  of rrw f at ali tie s w o u l d  g r a d u a ll y 

(fisanpoar. Some ot *ho lea ch at e s  from pl ast i c*  pipe are m u t a g e n s  an d seme 

filiations n n  be h r r i t a b 1e.  11ms, it is po ss i b l e  that a fieri tabl e - - a n d more 

likely than not a d v e r s e - - m u t a t i o n  c o u l d  p e r s i s t  in the p o pu l a t i o n  as a 

result of d r l n M n u  fr-:m p l a s t i c  wo to** pipes, f.eitber the s pecifics of the 

l e a cha te:  in w a t - r  'com plastic pipe nor the overall state of the art of 

g e n e t i c risk a *,:,•••■ s’vent allows an e v a l u a t i o n  of this p o s s i b i l i t y  at 

present. If the 'mpai is if pl is'Jc pipe e v e n t u a l l y  w e r e  jud g e d 

u n a c c e p t a b l e ,  it. r; p o ss i b l e  that thr metal pipe ind ust ry w o u l d  have 

d e c l i n e d  by that '.>• > to the p oint  at w h i c h  If w o u l d  prove d if f i c u l t  to 

revive, but that p o s s i b i l i t y  is also e x tr e m e l y  speculative. Overall, we 

belio-'e that, the r e v e r s i b i l i t y  of the Impacts is not as I mp or t a n t  an issue 

to r es o l v e  as t.ho m a g n i t u d e  and s i gn i f i c a n c e  of c u r r e n t  impacts.

\
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G iowth- In flue' nJ Ihpac t .
Ca 1 i f o r m a 's p'.pul at inn is p r e j e c te d  ro increase from the 1980 total cf 

2 3.8 nil lion n o o n l o  ' 2:9.? nil lion hy 1985 and to 27.9 m i l l i o n  by 1 990 

( C a l i f o r ni a D e n r t n v r . t  of Financ e. 1581/. The p r o p o se d  c od e c h a n g e  is not 

likely to signi ti. art !} iffe.t this f o r e c a s t  p o p u l a t i o n  gr owt h for the 

f ol lowi ng reasons. 'i~st. ti »* r • ■ !uctio-i in the c o s t  of h o u s i n g  c o n s t r u c t i o n  

that w o u l d  result from ice f the i.ewh p e r m i t t e d  pl as t i c s  in p lace of 

c u r r e n t ]’/ app*'1 a*«od d 5 i' ; '•'aterials !s so s: ill that it w o u l d  ha ve  

virt ual ly no effect on t! sales price or rent of d w e l l i n g  u n i t s  in the 

state. T her efo re,  there will be no c h a n g e  in the d e m an d for h o u s in g  and 

c o n s e q u e n t l y  no additional in-mijjratiun of resid ent s w ho  w o u l d  be a t t r a c t e d  

by a drop in the price of housing. Second, the plu mb i n g  mat er i a l  

s u b s t i t u t i o n s  tha*- are likely to result from the p r o p o s e d  c o d e  c ha r g e  w o u l d  

nu t s i g n i f i c a n t l y  a ff ec t  e m p l o y m e n t  o p p o r t u n i t i e s  in the state and so w o u l d  

not a f f e c t  the i n - m i g r a t i on  and c u t - m i o r a t i o n  forecasts, dor w o u l d  e i t h e r  

h o u s i n g  pri ces  pr e m p l o y m e n t  o p p o r t u n i t i e s  s i g n i f i c a n t l y  a f f e c t  shifts in 

p o p u l a t i o n  from one part of C a l i fo rn i a  to an other.
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icna of p l a s t i c  pi pe  p e r m e a tion and  dis cus
ne to r e s t r i c t  the vso of p l a s t i c  pipe •

zed as follows:

0 ve r v i o w  of the Issue

A. T y p e s  of Pipe
B. R e p o r t s  of P e r m e a t i o n
C. R e l a t e d  P u b l i c  H e a l t h I ss u e s
D. J u r i s d i c t i o n a l  Is s ue s
E. E c o n o m i c  I n t e r e s t s

Wh a t is K n o w n  A b o u t  Perinea t i o n ?

A. Eas t Bay MUD

B. L e k k e r k e r k
C. H o u s i n g  and C o m m u n i t y D e v e l o p m e n t EIR
D. M c C o l l  D u m p c i t e / C o y o t e H i l l s
E. S t r i n g f e l l o w  D u m p s i t e
F. D e p a r t m e n t  of C o n s u m e r A f f a i r s
G. S h e l l  S t u d y
H. N e w  S t u d i e s
T . M i s c e l l a n e o u s  N o t e s
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D o e s  C a l i f o r n i a  Ne ed  an I n d e p e n d e n t  S t u d y  of . *.pg 14
P e r m e a t i o n ?  W h a t  are the I s s u e s ? l

A r e  E x i s t i n g  R e g u l a t i o n s  B e i n g  A d e q u a t e l y  •••P9 15
E n f o r c e d ?  Ar e  t he re I m m e d i a t e  S e e p s  th a t 
S h o u l d  be T a k e n  to R e s t r i c t  the U s e  of 

P l a s t i c  P i p e ?

A. E x i s t i n g  R e g u l a t i o n s
B. T h e  N e e d  for E m e r g e n c y  R e g u l a t i o n s
C. T h e  N e e d  for an I n f o r m a t i o n  P r o g r a m



I. O v e r v i e w  of the I s s u e

P e r m e a t i o n  refers to the p h e n o m e n o n  by w h i c h  c h e m i c a l  
s u b s t a n c e s  travel t h r o u g h  the w a l l s  of p l a s t i c  p i p e  
f r o m  s u r r o u n d i n g  s o i l s  and  c o n t a m i n a t e  fl u id s 
t r a n s p o r t e d  w i t b n  the pipe. P e r m e a t i o n  is of c o n c e r n  
w h e n e v e r  crinkir.g w a t e r  is t r a n s p o r t e d  by p l a s t i c  pipe  
t h r o u g h  s oil s that are c o n t a m i n a t e d  w i t h  h a z a r d o u s  
s u b s t a n c e s .  The  e v i d e n c e  d e m o n s t r a t e s  t h a t  p e r m e a t i o n  
d o e s  occur, a l t h o u g h  the data n e c e s s a r y  to d e t e r m i n e  
t h e  e x t e n t  a n d  s e v e r i t y  of t h e  p r o b l e m  is n o t  
c o n c l u s i v e .  U n c e r t a i n t y  rests b o t h  w i t h  the p o t e n t i a l  
f r e q u e n c y  of the p r o b l e m  and w i t h  the o f te n u n k n o w n  
h e a l t h  e f f e c t s  r e s u l t i n g  f r o m  c h r o n i c  (long-term) 
e x p o s u r e  to l o w l e v e l s  of t oxi c sub sta n ce s.

A. T y p e s  cf  Pi pe:

T h e r e  are t h re e m a j o r  t yp es of p l a s t i c  p i p e  c o m m o n l y  in 
use for w a t e r  service. The t y pes  of pip e are r e f e r e d  to 
by t h eir  p r i m e  c o n s t i t u e n t s :  p o l y b u t y l e n e  (FB), 
p o l y e t h y l e n e  (PE) a n d p o l y v i n y l c h l o r i o e  (PVC). Pi pe  
u s e d  for w a t e r  m a i n s  is g e n e r a l l y  f r o m  t w o  to t w e l v e  
i n c h e s  in di ame te r. Pipe used  to s e r v i c e  i n d i v i d u a l  
c u s t o m e r s  is tw o i n c h e s  or les s in d i a m e t e r .  E v i d e n c e  
i n d i c a t e s  that the hi g he r the d e n s i t y  of the m o l e c u l e s  
of the p l a s t i c s  us ed  in the pipe, th e l o w e r  the 
p e r m e a b i l i t y  of the w a l l s  and  the l o w e r  the rate of 
perrr.cati on.

B. R e p o r t s  of P e r m e a t i o n :

P e r m e a t i o n  has been r e p o r t e d  in C a l i f o r n i a  and in the 
N e t h e r l a n d s  and E P A  data i n d i c a t e s  that ot her s t a t e s  
h a v e  a l s o  e x p e r i e n c e d  p e r m e a t i o n  p r o b l e m s .  A l l e g e d  
i n c i d e n t s  of p e r m e a t i o n  have  been  c o n n e c t e d  to 
c o n t a m i n a t e d  so ils in the v a c i n i t y  of both the M c C o l l  
a n d  S t r i n g f e l l c u  d u m p s i t e s .  P e r m e a t i o n  c o u l d  a l s o  be a 
p r o b l e m  if p la st ic  p i p e  is i n s t a l l e d  to ca rr y d r i n k i n g  
w a t e r  near any of the h u n d r e d s  of o t he r  i d e n t i f i e d  
C a l i f o r n i a  sites w i t h  k n o w n  soil c o n t a m i n a t i o n .

T h e  e x p e r i e n c e  of one m a j o r  C a l i f o r n i a  w a t e r  u t i l i t y  
d e m o n s t r a t e s  that the i n s t a l l a t i o n  of p l a s t i c  p i p e  in 
l o c a l i z e d  areas s u b j e c t  to soil c o n t a m i n a t i o n  f r o m  the 

s p i l l a g e  of g a s o l i n e  can  lead to p e r m e a t i o n .  O t h e r  
s i t u a t i o n s  cf c o n c e r n  includ e:  a) c a s e s  in w h i c h  pi p e 
is i n s t a l l e d  in n ew  h o u s i n g  d e v e l o p m e n t s  l o c a t e d  on old
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p e r s i s t a n t  p es tic id es;  a n d  b) a p p l i c a t i o n  of c o m m o n  
p e s t i c i d e s  in a r e s i d e n t i a l  setting. in s u m m a r y ,  th e 
p r e c o n d i t i o n s  for perireation m a y  be a c o m m o n  f e a t u r e  of 
r e s i d e n t i a l  anc  urbar. settings.

C. R e l a t e d  P u b l i c  H e a l t h  Issues:

P e r m e a t i o n  is only one of s e v er al  p u b l i c  h e a l t h  i ss u e s  
r e l a t e d  to the use of p l a s t i c  pipe. On e  m a j o r  c o n c e r n  
is the c o n t a m i n a t i o n  of t a p  w a t e r  f r o m  the  l e a c h i n g  of 
p l a s c i c i 2 ino a g e n t s  w h i c h  are us ed  in th e  m a n u f a c t u r e  
of p l a s t i c  pipe, and of s o l v e n t s  an d g l u e s  us e d in 
c o n n e c t i n g  p i e c e s  of pipe. T her e are a l s o  c o n c e r n s  
a b o u t  t o x i c  f u m e s  that are g e n e r a t e d  d u r i n g  s t r u c t u r a l  
fires. L e a c h i n g  and p l a s t i c  f u m e s  a r e  m a j o r  i ss u e s  in 
an  E I P  b e i n g  d e v e l o p e d  by SRI I n t e r n a t i o n a l  for the 
S t a t e  D e p a r t m e n t  of h o u s i n g  and C o m m u n i t y  D e v e l o p m e n t  
(P.CD). By c o n t r a s t  t h er e is no s c i e n t i f i c  st udy  of 
p e r n e a t i o n  being c a r r i e d  out in C a l i f o r n i a .

D. J u r i s d i c t i o n a l  Issues:

J u r i s d i c t i o n  over the use of p l a s t i c  p i p e  in C a l i f o r n i a  
i n v o l v e s  a sp li t at the p r o p e r t y  li n e of the i n d i v i d u a l  
h o m e o w n e r .  The la yin g of w a t e r  itains a n d  the  d e l i v e r y  
of w a t e r  up to, a n d  a>;ay f r o m  t h e  p r o p e r t y  l i n e  is 
r e g u l a t e d  by the San.’.tary E n g i n e e r i n g  B r a n c h  of the 
D e p a r t m e n t  of H ea l t h  S e r v i c e s  (DOHS). The  use of 
p l a s t i c  p i p e  inside of the p r o p e r t y  line and  w i t h i n
b u i l d i n g s  is re gu l a t e d  by HCD. The f a i l u r e  to p r o p e r l y

e v a l u a t e  the threat cf p e r n e a t i o n  in the five  y e a r s
t h a t  D O H S  has k n o w n  of the concern, a n d  the f a i l u r e  to
t a k e  a p p r o p r i a t e  p r e v e n t i v e  action, is p a r t i a l l y  due to 
thi s s p l i t  in ju ri sd ic ti on . In l ar g e r  part, DOHS's 
f a i l u r e  on p e r n e a t i o n  is a f u n c t i o n  of:

o v e r y  poor f o l l o w  t h r o u g h  on ce  r e g u l a t i o n s  
arc- dev eloped;

o a t e n d e n c y  tc d o w n p l a y  the p o t e n t i a l  
s e v e r i t y  of p u b l i c  h e a l t h  t h r e a t s  and;

o under st affing.

E. E c o n o m i c  Inte res ts :

T h e  d e b a t e  on p e r m e a t i o n  is o f t e n  c l o u d e d  by the l a r g e  

e c o n o m i c  i n t e r e s t s  i n v o l v e d  in the issue. P l u m b e r s  
u n i o n s  h a v e  g e n e r a l l y  b e e n  o p p o s e d  to the use of 
p l a s t i c  pi pe  on se ve ral  g r o u n d s  i n c l u d i n g :
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o o c c u p a t i o n a l  h e a l t h  i s s u e s  i n v o l v e d  in 
us in g g l u e s  t ha t c o n t a i n  s y n t h e t i c  
o r g a n i c  c o m p o u n d s  to j o i n  p i e c e s  of pip e 

and;

o p u b l i c  h e a l t h  i s s u e s  of fi re  safety, 
l e a c h i n g  a n d  p e r m e a t i o n .

In add it io n,  p l a s t i c  p i p e  is g e n e r a l l y  less e x p e n s i v e  
than m e t a l  p i p e  a n d  is m o r e  e a s i l y  inst all ed,  
p a r t i c u l a r l y  by h o m e o w n e r s  a n d  o t h e r  n o n p r o f e s s i o n a l  
p l u m b e r s  that c an  use g l u e  a n d  a v o i d  the s o l d e r i n g  

n e c e s s a r y  w i t h  m e t a l  pipe. P l u m b e r s  h a v e  not been 
v o c a l  in r a i s i n g  p o t e n t i a l  h e a l t h  c o n c e r n s  w i t h  
n o n p l a s t i c  pipe. Y e t  t h e r e  a r e  a l s o  o c c u p a t i o n a l  and 
p u b l i c  h e a l t h  i s s u e s  r e l a t e d  to  the use of a s b e s t o s  in 
p i p e ,  a n d  t h e  l e a d  a n d  c a d m i u m  u s e d  to  s o l d e r  m e t a l  

pipe.



II. W h a t  is K n o w n  A b o u t  P e r m e a t i o n ?

T h e f o l l o w i n g  is a s u m m e r y  of i n c i d e n c e s  of 
c o n t a m i n a t i o n  an d s t u d i e s  r e l a t e d  to p er me at io n.
E v e n t s  ere  p r e s e n t e d  c h r o n o l o g i c a l l y  w h e r e  possible.

A. E a s t  B a y  M U D :

In th e la te  1970's the Ea s t E a y  M u n i c i p a l  Ut i l i t y  
D i s t r i c t  (EEMUD) b e g a n  to r e c e i v e  c o m p l a i n t s  a b ou t 
d r i n k i n g  w a t e r  t a s t i n g  a n d  s m e l l i n g  of pe tr ol eum .
A f t e r  i n v e s t i g a t i n g  s e v e r a l  c o m p l a i n t s  E B M U D  c o n c l u d e d  
t h a t  g a s o l i n e  a n d o t h e r  p e t r o l e u m  d i s t i l l a t e s  m u s t  hav 
b e e n  p r e s e n t  in s o i l s  i n t o  w h i c h  p l a s t i c  w a t e r  m a i n s  
a n d  s e r v i c e  p i p e s  w e r e  i n s t al le d,  and  that these 
cheiticals p e r m e a t e d  t h r o u g h  the w a l l s  of the pipe '.nd 
i n t o  t h e  ta p wa te r.

EPMl’D c o n d u c t e d  l a b o r a t o r y  s t u d i e s  d e m o n s t r a t i n g  that 
p e r n e a t i o n  o c c u r s  w h e n  PE and  PB p l a s t i c  pipe is 
a l l o w e d  to so a k in a s o l u t i o n  of g a s o l i n e  d i l u t e d  w i t h  
wa t e r .  R e s u l t s  of an i d e n t i c a l  test  of p e r m e a t i o n  
t h r o u g h  P V C  p i p e  w e r e  negati ve.  S e v e r a l  of the fi rst 
i n c i d e n t s  of p e t r o l e u m  d i s t i l l a t e  p e r m e a t i o n  w e r e  
l i n k e d  to: (1) the u n c o n t r o l l e d  d r a i n a g e  of m a t e r i a l s
u s e d  to c l e a n  m o t o r c y c l e s  anc the c o r i o s i o n  of a s p h a l t  
a n d  (2 ) the c o n t a m i n a t i o n  of soil c a u s e d  by the 
s p i l l a g e  of g a s o l i n e  f r o m  the t a n k s  of a u t o m o b i l e s  
p a r k e d  on a s t e e p  hill.

A t h i r d  r e p o r t e d  i n c i d e n t  of p e r m e a t i o n  in the E B M U D  
s e r v i c e  ar ea  i n v o l v e d  the p r e s e n c e  of butyl m e r c a p t a n  
in t a p  w a t e r .  M e r c a p t a n s  are a d d e d  to natural gas to 
p r o d u c e  an od or  for s a f e t y  reasons. The m e r c a p t a n s  
apparar.tly p e r m e a t e d  from, a n a t u r a l  g a s  se r v i c e  pip e 
m a c e  of P E  a n d  t h r o u g h  a PB w a t e r  p i p e  w i t h  w h i c h  t h e  
gas pipe w a s  in d i r e c t  contact. E B M U D  c o n d u c t e d  a 
s i m p l e  l a b o r a t o r y  test of p e r m e a t i o n  using butyl 
m.ercaptar. e n d  PE pipe. S t r o n g  m e r c a p t a n  o do rs w e r e  
d e t e c t e d  in s e v e r a l  of the s a m p l e s .

S e v e r a l  a s p e c t s  of the E B M U D  e x p e r i e n c e  d e s e r v e  note:

o A l t h o u g h  one of the  r e p o r t e d  c a s e s  of 

p e r m e a t i o n  o c c u r r e d  on the p r e m i s e s  of 
an  o p e r a t i n g  c h e m i c a l  m a n u f a c t u r i n g  plant, 
E D M U D  d i d  no test  for substancc-s other 
t h a n  g a s o l i n e  a n d  bu tyl  m e r c a p t a n .

-  6-


