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and did not lend itself to making quantitative comparisons or analyses. However,
the data did present certain trends that led 1o the conclusion that ineguities
concerning exposure to contaminants in water may exist. The following
recommendations were made: current data bases should be analyzed and new data
bases created 1o facilitate assessments of exposure to waterborne contaminants to
all populations; an analysis of populations not covered by the Safe Drinking
Warer Act should be undertaken; a survey should be conducted of the drinking
water infrastructure and the results evaluated to identify any impacts to
minorities and economically disadvantaged persons; the social, cultural and
economic characteristics that influence human exposure to waterborne
‘contaminanis need to be identified; and better educational and community
outreach programs need 1o be developed and implemenled.

INTRODUCTION -~

A report on Environmental Equity, recently released by the Environmental Protection Agency
(EPA), concluded that data on the health effects of environmental pollutants by race, ethnicity,
and income are generally lacking (U.S. EPA, 1992). However, some differences by minority
status in exposures to environmental pollutants are documented. A major recommendation of
the EPA report was that a research program be established to provide data on health risk by
minority status. As a first step in establishing such 4 program, this paper examines the
evidence conceming water contamination and its effects on minority populations.

As a result of the billions of gallons of waste water that is discharged to our streams and onto
our lands, together with the millions of tons of solid and gaseous wastes that are discharged to
the environment, the safety and quality of our water supplies are threatened in a manner not
previously considered significant. Qur water resources, more perhaps than any other, tlustrate
the interaction of all parts of the environment and particularly the recycling process that
characterizes every resource of the ecosystem. Everything that we inject into the biosphere—
chemical, biological, or physical—can ultimately find its way into the earth's water, These
contaminants must be removed by nature or by technology before that waler is again potable.
It is easily recognized that, while it may vary in degree, there is a direct relationship between
the water we waste and the water we drink, Water pollution can never be considered separately
from water supply. Therefore, the scope of this paper covers water in all its uses and potential
contacts with humans. This includes the water from which we drink and in which we bathe,
recreate, and fish or otherwise harvest edible aquatic life,

In this paper, the term "minority” refers to any group defined by race (African Americans,
Asians, Native Americans) or by ethnicity (Hispanics or Latinos). The term "socioeconomic
status” refers to the classification of populations by income level, education, occupational
status, or some combination of these factors, The importance of socioeconomic status and
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1
the designated use {e.g., swimming, industrial, drinking water) of the water into which the

pollutants are being discharged.

This brief introduction to the history of the government's efforts to provide uncontaminated
drinking water and to prevent further contamination of waler is intended 10 establish a basis
against which to measure the findings of this report. One must recognize that the government
regulates only established community and noncommunity waler sysiems larger than a certain
size; 40 million people use unregulated water systems. The federal government does nor
require the establishment of a water system, nor does it control the quality of the water
supplied by systems not under its jurisdiction. Nevertheless, in conducting research to support
its responsibilities to set standards, the federal government provides information on adverse
effects applicable to contaminants in all drinking water systems.

The quality of drinking water supplied by most of the community waler systems in the United
States is unsurpassed by that of any other country in the world. Even so, many citizens, both
inside and outside the protection of the SDWA, do not have the same confidence in the safety
of their water supplies that most of us take for granted. Perhaps we should be asking ourselves
certain questions. What is the government's responsibility to all of its citizens when it
assesses environmental impacts on our water supplies? What are the human exposures in
specific populations as well as in the general population? Do associated risks vary with
different population groups? Should the SDWA provide for those different population groups?
Should the SDWA and the CWA provide protection for.water supply sources used by all
persons when those sources of supply are impacted by industrial, solid, hazardous, and toxic
wastes or by uncontrolled agricultural ranoff? Should all employers be required to provide a
safe available source/supply of drinking water to their employees at the work site, and in the
home if the employer provides living accommodations? Does, or can, other environmental
legislation provide the protection encompassed in these questions? Is the intended protection of
that environmental legislation uniformly implemented and enforced across population groups
that are distinguished by class, race, and ethnicity? Does the enforcement of these laws impact
unfairly on certain populations by removing significant sources of foodstuffs?

To examine these questions the existing data and literature were reviewed. Many reports of the
"gray"! literature have been included in the works cited. Their accuracy or validity has not
been ascertained, and they are reported here as case studies. This paper does not represent an

exhaustive literature review, but it attempts to cover most of the significant information
available at this time.

THE BASIS FOR ENVIRONMENTAL EQUITY

There are dramatic differences in death rates, infant mortality, life expectancy, and disease rates
based on ethnicity, race, and socioeconomic status in the United States. For all canses of
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supply than their nonminority counterparts. The following section reviews several studfes and
reports of differential exposures to microbial and chemical contaminants in drinking ang
ambient water,

CASE STUDIES: DRINKING WATER

In evalualing these reports it is useful to give some context to the complexity of
understanding environmental exposure and health effects relationships. Drinking water issues
can be categorized into two basic areas: quality (microbial, chemical, and physical) and
quantity (availability). A concept for explaining and studying these relationships was recently
proposed by Sexton et al.,, (1992) as an environmental health paradigm linking sources,
environment, exposures, dose, and effects. This paradigm demonstrates the complexity of the
relationships between environmental contaminants and health effects in humans. When applied
to water, this paradigm emphasizes that the factors defining exposure 10 water pollutants are
not completely known and their relationship to health effects is often uncertain. There are
exceptions such as the relationship between water contaminated with enteric micfobial

. pathogens and disease (cholera, typhoid fever, dysentery etc.)

Water quantity issues affect not only the quality but other aspects of daily life. Standards of
hygiene and cleanliness are directly related to a varicty of health effects. The availability of
water is a major determinant of how well these standards can be maintained. In evaloating the
information below, it is important to understand that in many cases, tbe relationship between
exposure and effect is not known for the minority group but also is not know for the general
population as well,

Microbial Exposures

Infectious disease rates among minority populations. Investigators have examined the
mortality rate from infectious diseases among American Indians, Hispanic whites, and other
whites in New Mexico (Becker et al,, 1990). Overall, they found a steady decline in the death
rate from infectious discase since 1958. However, American Indians still had the highest
mortality rates, followed by the mortality rates of Hispanic whites compared to other whites.
While the study did not control for socioeconomic status or for access to medical care, the
authors noted that many of the American Indians in New Mexico live in crowded homes with
no running water. According to Indian Health Services Tribal Activities Bulletin (1991), in
1955 more than 75% of Native Americans were living in homes without essential sanitation
facilities, and the age-adjusted death rate for gastrointestinal disease among them was 154 per
100,000 population, which was 4.3 times higher than for otber races in the United States.
Over the past 20 years, the death rate from gastrointestinal disease for Native Americans has
dropped to 2.1 per 100,000 population, and the percentage of their homes having sanitation
facilities has increased (Figure 1). However, while the gastrointestinal death rate has been
dramatically reduced, it is still higher than that reported for whites (less than 1 per 100,000
population). What is not known is how much of this difference in disease rates is related to
water quality, quantity, or both,
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and E. coli (20%) while none of the water supplies on other farms in the same arda were
positive for these organisms.

Other evidence suggesting exposure to poor quality drinking water supplies includes ap
outbreak of typhoid fever that occurred when the residents of a migrant camp in Dade County,
Florida, ingested contaminated well water in February and March, 1973 (Hoffman et al,,
1975).

Chemical Exposures

Ground water contamination from hazardous wastes in rural poor counties. In 1990, an
environmental remediation firm called "Clean Sites" investigated the presence of hazardous
waste sites in counties inhabited by the rural poor and the potential for their populations to be
exposed to toxic substances in drinking water. They defined a rural county as having a
population of less than 50,000 people; a poor county was defined as one with annoal per
capita income of less than $9,320. In the more than 3,000 counties in the United States,
Clean Sites found 470 counties that met these definitions in 1980. Based on 1980 censts data,
most people in rural poor counties are white and between the ages of 6 and 64. However, there
are higher percentages of blacks, Native Americans, children, and elderly people in rural poor
counties than in all other counties in the country (Table 1). The U.S. Geological Survey
found that 97% of the rural U.S. population relies upon ground water for drinking.

TABLE 1.  Race in Rural Poor Counties . -
Population in Rural Population in
Race/Ethnicity Poor Counties (%) United States (%)
White 73.5 83.4
Black 20.6 11.7

Native American*

Asian/Pacific Islander

Other

Total 10
Spanish crigin*#*

th o= 0O W
O L& Lh
aSN o
thioD vy =l

*Tncludes Indians, Bskimos, and Aleutians.

* - e s »
**Because persons of Spanish origin can be of any race, persons counted in this category may
overlap with those counted in some of the other categories. .

Source: U.S. Bureau of Census (1980), as provided by the U.S Department of Agriculture, Economic
Research Service (from Clean Sites).

The Clean Sites study found that 1,202 hazardous waste sites, and 23 National Priority List
(NPL) sites are located in rural poor counties. Given the fact that waste sites are nominated to
the NPL on the basis of their potential for adverse human exposure, one would expect to find
that many NPL sites have contaminated ground water nearby. The Clean Sites study reported
that contaminated ground water occurs at 16 (70%) of the 23 NPL sites in rural poor counties.
Ground water is used as a source of drinking water near all 23 NPL sites. The study reported
similar findings for hazardous waste sites not on the NPL.

-

Percentt

r{*} pymEm——

&0

50

40

30

20

10

FIGURE 2. Percentage :
(> 15 pg/dl), by race and

Drinking water and sa
anencephalic births alc
1092) initially focuse
concern was that raw
Brownsville. The Tex
Prevention (CDC) cone
nor proximity to the R
existing water quality ¢
mostly at or below St
important in demonstr:
public health problems

The lack of clean dr
population living alon
in this region. In Tex
characterized by the al
drinking water (87,00%
drinking water and ade




in the same area Were

r supplies includes an
 camp in Dade County,
1973 (Hoffman et al.,

r counties. In 1990, an
» presence of hazardous
r their populations to be
ral county as having a
as one with annual per
es in the United States,
sed on 1980 census data,
6 and 64. However, there
jerly people in rural poor
U.S. Geological Survey
- for drinking.

Population in
United States (%)
83.4
11.7

aSpro
tho ool

yunted in this category may -

ent of Agriculture, Economic 3

d 23 National Priority List
yaste sites are nominated 10 @

1, one would expect o
: Clean Sites study reporied

sites in rural poor cOul
5L sites, The study reportd

find

1jes. §

P P i R e

Toxicology and Industrial He S
" D 1993 887

T

Percentage
70

Msiack Twnite

—

B0

el

40

30

20

10

< 35000 36000 ~ $15,000 > $15, 000

Income Level

FIGURE 2. Percenta i
ge of urban children a
ged 6 months i
(> 15 pg/dl), by race and income. Source: ATSDR 1928 (09 yeass wilh clevaied blood lead levels

Drinking w { itati
anencepi a];:re]: ]ft;csf .;;z;z:gqt:;g {zfgﬁ :ffcggszic? b}c;rder. The identification of a cluster of
ooy porie ' order in Brownsville, Texas (A i
) T {h ic:as;dszr‘; :nvuomi%ental Pollntants as a possible causg. gi;iisﬁ:nfm,
Do o T sev ge and industrial wastes enter the Rio Grande River ab o
Provenion (20, Conductegpamnent of Health and the Centers for Disease Control na
nor oty o 1 R Gml]a cas?-conUOI study and determined that neither drinkin o
exising wator sy oo o de River were related to the risk of anencephaly Furmegr;ater
mosly ot oy showed that the concentrations of pollutants in drinki.n ore
W state standards (Texas Department of Health, 1992) Thii ‘:;Fe;rcre
' . 1sode is

important in demonstrati
. ng the value of envi I
public health problems. envirenmental monitoring programs to evaluations of

The lack of dri
clean drinking water and b | .
Popolatin : uman waste sanitation for th i i
in i regiolrrmlﬁ ?rlong the US/Mexico border is among the greatest pubficnlllozltz oo
ey i;y mee:;:éniSO,?OOdepeople live in developments called "Colon?as" \flrl“)bliems
dinty ¢ of adequate sewage treatment (256 Yo
e ,000 perso
! r (87,000 persons) (Texas Water Development Board ?992)118'}11&:?31:1:1( ? o
N R of clean

ng water and ad itation is i
equaie sanitation is in turn partially responsible for the three-fold increase




i

888 Calderon et al.

|
in rates of waterborne diseases and bepatitis A in Texas border counties (Texas Governor's

Border Working Group, 1992).

Lead and drinking water. The relationship between blood lead levels and race/ethnicity and
socioeconomic status has been well-documented (ATSDR, 1988; Schwariz and Levin, 1992),
When accounting for socioeconomic status, blacks still have higher blood lead levels thap
whites (Figure 2). For residents of homes with plumbing that have lead service lines or lead
solder, drinking water could be the primary source of lead. Plumbing could be a major source
of lead exposure in the older housing typical of urban areas. The relative role of drinking water
as a source of lead, however, is believed to be small when there is also exposure to Jead in
paint. EPA has estimated that drinking water typically contributes about 20% to the total lead
exposure for an average two year-old child (U.S. EPA, 1988).

Availability Of Drinking Water

The 1980 census reported that, while the number of houses without indoor plumbing had been
declining, there were Jarge differences by race in populations that reported living in houses
without plumbing. More Native Americans than any otber group {7.3%) lived in houses with-
out plumbing, while 2.2% of blacks, 0.85% of people of Spanish origin, and 0.43% of
whites lived in such houses. In many rural and poor communities, households are dispersed
over such a wide geographical area that a centralized water system is financially and technically
infeasible (Virginia Water Project, 1988). Many low-income people either have no access to,
or cannot afford to hook up to, a municipal water system (Goldman, 1991). The problem is
conspicuous in the West where Native Americans often have limited options because there are
insufficient water supplies. The EPA reported that most tribes experience seasonal water
shortages, and few have alternative water supplies (U. S. EPA, 1988). In 1986, 14.5% of all
Indian water systems were unable to deliver drinking water or bacteriologically safe water for
18 or more days.

Rural water supplies. EPA surveyed 2,600 rural households when it conducted the Narional
Statistical Assessment of Rural Water Conditions (U.S. EPA, 1984). Only 8.7% of roral
households were nonwhite, and the median income for all households was $12,818, lower than
the median for all U.S. households. Waier samples were collected and analyzed for several
microbials and chemicals. Total coliforms were the most prevalent problem, exceeding the
reference in 28.9% of all rural households. Households with low income (under $10,000) and
1ow education (less than high school) were more commonly found to have more coliform
problems than other housebolds. Flevated levels of mercury in drinking water were found in
24.1% of all rural households. An estimated 3.2% of households reported that the quantity of

. their water supply was usually or always insufficient. At the extreme, 1.7% of rural

households reported bauling water from other supplies on a regular basis (U.S. EPA, 1984).

Water quality in Virginia's urban and rural communities. The Virginia Water Project, Inc.
(VWP) prepared a report in 1988 on drinking water and waste water needs in rural Virginia
communities. The study did not examine water system issues for minorities, but the
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information that the project assembled supports the belie
likely to have inadequate drinking and waste water system
lowest family income have the highest percentages of:

f that poor COmmunities gre more
s. VWP found that counties with the

*  inadequately drilled wells,

+ inadequate disposal systems,

+  individual dug wells that have been insialled without approved construction, and
*  water systems that cannot be correcied with present technology.

These data suggest that residents of poor and rural communi

ties are more likely to be using
water supplies that could become contaminated (Table 2). Ex

amples of two counties are given
in Table 2. |

TABLE 2. Comparison of Key Indicators of Quality of Water Supplies

and Sanitation Systems in Two Counties in Virginia, by
Income Levels

Nelson Powhatag

Key Indicators County County
Median Family Income (1979) $14,404 520,710
Population (1980 Census) Lot 12,204 13,662
Families below the poverty level 14.6% 7.7%
Number of homes with failing or inadequate disposal systems 16.6% 10.1%
Number of systems not correctable with present technology 38.0% 4.0%
Number of inadequately constructed individually drilled wells 90.0% 10.0%

Number of individually dug wells not using approved construction 95.0%

25.0%
Source: Virginia Water Project, 1988

Infrastructure Of Water Systems

Ther€ are an estimated 436,000 miles of water distribution pipe in the United States (AWA,

1992). In many of the largest cities in the U.S., the distribution system could be 80 to 100

years old. The pipes in these systems leak and are susceptible to cross-connections and sewage
contamination. Less than 1% of the total pipe in the

distribution system is replaced on an
Anhual basis. A S-year review of ontbreaks of waterbome disease in this country that were
related to drinking water showed that, while most outbreaks (51%) were due to treatment
deficiencies, 129 were due to distribution deficiencies (CDC, 1990, 1991). Exposure to lead
in drinking water may be due to the existence of lead mains installed 50 years ago. The exact
status of the infrastructure of the distribution System or of the treatment plants themselves is
mknown, It is assumed that, like other infrastructure (roads, bridges, train track, etc.), it is in

decling, The Extent of the impact of this decline npon POOLEr communities or specific minority
Populations is unknown,

CASE STUDIES: AMBIENT WATER QUALITY

- Micropig Exposures

TNng beach studies. Sewage is a common source of infectious disease agents in ambient
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water. Minority populations could be affected by microbial contamination through écﬁviﬁes
such as swimming on urban beaches contaminated by domestic sewage. Minority populationg
and the poor may not only have limited access to recreational waters but those that are
available may not be safe.

EPA's Health Effects Research Laboratory (HERL) conducted a series of studies between 1972
and 1979 to develop water quality criteria, based on health effects, for marine recreational
waters (Cabelli and Dufour, 1983). The studies provided information on the demographic
characteristics of beach users and on gastrointestinal disease rates among the users who
responded to surveys conducted in New York and New Orleans. The survey in New York
included two beaches: one considered to be a barely acceptable (BA) beach becavse a nearby
beach had to be closed due to pollution; and another considered to be a relatively unpolluted
'(RUJ) beach. The predominant cthnic/race group on the two beaches was Hispanic; whites were
the next most prominent, then blacks (see Table 3).

P
TABLE 3. Demographic Characteristics of Beach Users in a New York
City Study
Percentage
Group Demographic BA Beach* RU Beach*
Swim Nonswim Swim Nonswim
(N = 1961) (N = 1185) (N =2767) (N = 4156)

Sex '

Male 44.0 33.5 46.9 27.1

Female 56.0 66.5 53.1. 62.9
Age Group

0- 24.3 10.1 26.7 26.4

10-19 36.1 12.7 21.3 11.7

20-39 14.4 65.2 43.1 47.7

>39 24.5 12.0 8.9 14.4
Ethnic Group

Hispanic-American 47.6 33.5 52.6 53.1

White 36.8 37.4 30.1 29.6

Black 15.4 29.1 17.3 17.3
Person/rooms ratio*#*

< 1.0 26.2 21.8 21.3 29.5

" 1.0-1.3 32.7 40.8 40.6 39.2
> 1.3 41.1 37.4 38.1 31.3

*BA = barely acceptable; RU = relatively unpolluted

**Number of persons in household divided by number of rooms in household, as an indicator of
socioeconomic status (< 1 is high SES; 1.0 - 1.3 is middle; and > 1.3 i§ Jow).
Source: Cabelli and Dofour, 1983. :

The resulls from the analysis of gastrointestinal (GI) illnesses indicated that, for children,
Hispanics, and individuals from low to middle socioeconomic groups who swam at the BA
beach, raies were significantly higher than among those who did not swim there (see Table 4).
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TABLE 4. Analysis of Highly Credible Gastrointestinal (HCGI)
Symptom Rates by Demographic Groups
Symptom Rates per 1000 Persons
7 Demographic BA Beach! - RU Beach!
Group HCGI HCGI
Swim Nonswim Swim Nonswim
Total Sample 16 9.3 12 12
Children? 247 4.5 9.97 28.0
Adults? 13 11 12 9.5
High SES?4 147 5.2 15 10
Low SES3 21 17 9.1 13
Hispanic-Americans 217 7.6 5.6 3.0
Non-Hispanic Americans® 10 11 5.1 13

L BA = barely acceptable; RU = relatively unpolluted
2 Younger than 10 years old

3 O)der than 10 years old

4 Ratio less than 1.0 persons/rooms

3 Ratio greater than 1.0 person/rooms

6 Black and white Americans

7 Significantly different (p < 0.05) than nonswimming control
Source: Cabelli and Dufour, 1983. :

Chemical Exposures
Fish consumption. Several studies have been conducted on fish consumption patterns by the
U.S. population. These surveys have not provided adequate information for assessing health

risks from chemicals among minority segments of the population whose consumption
palterps may vary for economic or cultural reasons.

Consumption patterns in minorities. During 1985 and 1986, West (19892) surveyed a group
of Detroit residents who consumed fish from the Detroit River. Respondents were classified as
white or nonwhite. He found that:

whites tended to fish primarily for recreation, while non-whites tended to fish for both
recreation and food;

nonwhites with annual income between $5,000 and $20,000 had the highest consumption
rate; and

nonwhites consumed on average 2.5 times more grams/person/day than whites.

1“_19_33, West and coworkers (1989b) conducted a fish consumption survey of anglers with
M“_’hlgan licenses. Again, they found that minority groups generally consumed more fish than
whites (see Table 5).

!
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TABLE 5. Fish Consumption {(grams/person/day} by Race or Ethnicity ¥
: in Michigan and California

Soame marine inverie
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T —
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Group White Black  Native American Hispanic Asian Other

ean, or Filipino. Ano’

Michigan Anglers* 17.9 20.3 24.3 NR NR 193 e
California Anglers®* _ 46.0 24.2 NR 33 - 70.6 NR ort (McCallum, 1985)

NR = not reported
*Consumption rates are mean values. Source: West et al., 1989,
**Consumpticn rates are median values. Source: Puffer, 1981,
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Puffer (1981) also Iooked at fish consumption patterns in minority populations in California
and found that Asian fisherman have considerably higher consumption rates than white

' - Recreaﬁonal waters. Aml
fishermen, and that rates for whites were higher than those for blacks (see Table 5).
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The State of Michigan's regulation that Iimits the discharge of toxic chemicals into Michigan

surface waters (Rule 1057) was based on a risk assessment that assumed a fish consumption L CASE STUDY: W
rate of 6.5 grams/person/day. However, West et al, (1989%y) and Puffer (1981) indicate that _ FAMIL:
average consumplion rates by minority fishermen for sport and subsistence may be much : '
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Great Lakes and PCBs. Nearly 1,000 chemical substances have been identified in the Great
Lakes aquatic environment (International Joint Commission, 1983). Analysis of cooked fish
found high concentrations of polychlorinated biphenyls (PCBs} (Humphrey, 1988). PCBs are
fat-soluble and sequester in the fal in the human body. Children can be exposed to PCBs | niot only put 2 strain ol
before birth in ufero, since PCBs can cross the placenta, and after birth in breast milk. The {hese waters (Lovato, 1
toxicological consequence of this multi-generational exposure is unknown. In another case _ o, 1991).

study, Ransom (1990) examined a Superfund site on the St. Lawrence River that was :
responsible for contaminating fish and wildlife with PCBs. A midwife on the nearby Mohawk
Reservation reported an increase in birth defects and miscarriages by pregnant women on the
reservation. When fish and wildlife were subsequently examined, 3 -11,000 ppm PCBs were i
found in their tissues (FDA lmit is 2 ppm). Fish and wildlife are a mainstay of the Mohawk's ‘
diet. The tribe was advised not to eat the local wildlife and fish more frequently than once a
week. As a result of this advisory, many Mohawks have switched from a diet rich in protein

0 one that is primarily carbohydrate.
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i
The Puerco River is also the primary stream into which the area's vranium mining industry

discharges its wastes. Between 1952 and 1981, activities associated with uranium mining ip
New Mexico resulted in the discharge of waste waters into the Puerco River that made the
river flow all year long. Historically, the river has flowed for only a few days or weeks of the
year and Native Americans have used that flow for watering livestock (Gallaher, 1983).
1979, the Church Rock uranium mill released 94 million gallons of waste water containing
acids, low-level radioactive materials, and toxic trace metals, The yellowish-green liquids
flooded the bed of the Puerco along a 100-mile stretch of the river in two states. Native

Americans, as well as their livestock who used the stream afier the spill, were burned and
injured (Begay and Shuey, 1989),

Following the collapse of the uranium market in the 1980s, many mines were shut down and
abandoned. Because mine water is no lon ger discharged into the river, the most obvious effects
of the spill are gone. However, the Puerco remains con taminated with high levels of
radioactivity. Chemical analyses of samples taken from the Pucrco River in New Mexico and
Arizona indicated that concentrations of pollutants such as radium, lead, and selenium exceeded
state and federal standards (Arizona Department of Health Services, 1985: Shuey and Morgan,
1987). The toxicity of the heavy metals and radionuclides found at the abandoned uranium
mines also has been well documented (Budavari, 1989). The abandoned uranium mines are near
well-defined drainages and shallow aquifers. Past mining practices, combined with the natual

geology of the area, still present problems not only of water availability, but of water quality
for the local Native American residents. R

Uranium mining and its impact on Iocal water quality is an issue faced by many Native
American tribes. Half of the United States uranium reserves occur under reservation land. The
other tribes hope that they will not be asked to become 2 "National Sacrifice Area" for energy
and weaponry, as has the Puerco River region (Tolan, 1983). '

CONCLUSIONS

This paper was discussed at a two day joint workshop sponsored by EPA, the National
Institute for Environmental Health Sciences, and the Agency for Toxic Substances and Disease
Registries, held at Durham, North Carolina, in August 1992. The discussion group included
interested and affected researchers, educators, engineers, toxicologists, epidemiologists, and
Tepresentatives of the public at large. To this group, there were clear discrepancies in rates of
disease and death among the various ethnic and racial groups and among various
socioeconomic groups as well. The group considered these observed disparities in relation to

the role of environmenial exposures to chemicals and microbes in water. The group drew the
following conclusions:

1. Despite the sparseness and limitations of the data, the existing data suggest that

environmental inequities exist. While the existing data do nol support any broad
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RESEARCH RECOMMENDATIONS

Governmnent and community organizations view environmental
There are several programs underway to aid disadvantaged groups. However, a strong scientific
database and research program is needed 10 better understand the problem, to identify soliitiong

to those problems, and to evaluate the efficacy of programs that address the problems. The
work group offered the followin g research recommendations:

Databases

* Existing databases need {o be analyzed for their value in assessing the exposure of
populations to water contaminants, the health effects of those exposures, and the
demographics of the populations exposed. The goal would be to compare racial, ethnic
and socioeconomic groups as to differences in exposure and subsequent health effects,

€quity as a serious problern,

The development and collection of new data relating and defining minority exposures and

health, needs to include total exposure assessment and assessment of risks from cross-
media exposure and exposure to multiple agents,

There is a need to determine whether minorities and economically disadvantaged people are
more susceptible to adverse health effects from exposure o contaminated watey,

Safe Drinking Water Act

The quality of unregulated drinking water supplies needs to be determined, as does the
percentage of minorities or economically disadvantaged persons who drink such water.

The quality of water in small systems is often a matter of affordable technology. There is
a need 1o develop inexpensive, easily managed technologies for treatin 2 water in small
systems and individual facilities so that they provide safe drinking water,

Infrastructure

A nationwide survey to determine the status of the infrastructure for drinking water
Systems in the United States is needed, Post treatment water distribution systems need to

be examined and characterized, as does the availability and enforcement of plumbing codes
(particularly residential applications of the codes).

The effect of the infrastructure's Status on water guality (biologic, chemical, or physical)
needs to be determined. Whether the infrastructure's status is correlated with the
demographics of its nser population also needs to be determined, . ‘

Characteristics Thar Affect Exposure

* Both seasonal and yearly average patterns of water/fluid consumption need to be
determined by gender, body weight, and age groups. This database should be able to
differentiate the variability in patterns by race, ethnicity or £conomic status,
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Cultural or lifestyle habits of consuming fish, parts of fish con
species consumed should be determined for all populations.
result in higher exposures to certain microbes and chemicals fon

Sumed, and other aquatic

These dietary habigg may
nd in edible aquatic life,

+ The impact of water quality regulations on people who subsist On fish needs 1o pe
determined, and alternative solutions to mitigate this impact need to be developeq,

»  The recreational swimmin g habits of minority and disadvantaged populations and the Jeve]
of exposures to water contaminants through swimming need to be determined,

»  The health implications of water usage and of its avail

ability should be evaluated in those
populations with limited water supplies.

Communication/Education

+  Community-based, culturally sensitive educational programs should be developed and

communicated to minority populations taking care 1o distinguish "information sonrces”
from “education."

* Better ways for communicating with illiterate populations and with those who do not
speak English as a first language should be devised,

SUMMARY

Minority and low sociceconomic populations experience hi
expectancy is shorter. Infant mortality is significantly higher than in the non-minority
population. The role of environmental exposures in these higher disease rates is unknown. A
considerable amount of research on the general population is being undertaken to help us
betier understand what needs to be done to correct some of our mistakes of the past and reduce
potential problem areas in the future, It was not possible to extend the conclusions of the
research directly to minority populations. What is needed is consideration of minority
€xposures, development of databases assessing water exposures and effects in all populations,
research to eliminate the datg gaps, and a research program to evaluate the efficacy of
€nvironmentat equity programs. The fact remains, humans are increasingly being exposed to a
vast array of contaminants discharged every day into our environment. We also know that few
of these contaminants are good for us. We may not know Just how bad they are for us. Water,

its quality, quantity, and availability, affects many facets of our lives: from health and hygiene

1o cultural lifestyles, occupation choices, and geographic location. The role of water and its

®ntaminants a5 3 Pathway for illnesses affecting the minority and the low socioeconomic

Populations should be examined and the implication that this knowledge has for the conduct of

our environmental programs made clear to all,

gher rates of certain diseases, Life
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