Other Issues in Environmental Health 

Introduction

This chapter includes brief descriptions of six important environmental health problems not covered in other chapters. Some of these topics are emerging issues for which there are few data to characterize the type and extent of the problem, while others are familiar issues where the specific risk is difficult to ascertain because of a lack of information. 

Lack of data should not be equated with a lack of importance or of concern. There have been numerous instances when actions to address an environmental problem were taken only after people had become ill or had died. Prevention is the primary tool of public health. These issues are presented here so that they will be included in prevention plans that emerge from this report.

Area-Wide Soil Contamination

Human activities such as agricultural pesticide use and smelter operations have caused soil in large tracts of land in Washington to become contaminated with hazardous chemicals. The pesticide lead arsenate was applied heavily during the first half of the twentieth century, mostly on orchards in central and eastern parts of the state. In western Washington, soil covering many square miles in King, Pierce, and Snohomish counties has been contaminated by past emissions of arsenic and lead from smelters. Many people live in these areas and may be at risk of illness from the contaminants.  

The main public health concern is in residential areas and around schools, where children are likely to be exposed to contaminants through their intimate contact with soil and dust as they play and where adults can be exposed through gardening and yard work. Much of the land surrounding the former smelters is now residential, and many agricultural lands have been converted to residential use. Exposure of future generations is likely because some contaminants, such as lead and arsenic, tend to stay in the surface soil for many decades.  

Arsenic and lead are widely-recognized environmental health hazards. People with long-term exposure to environmental arsenic have increased risk of developing a wide variety of health problems including cardiovascular disease, diabetes mellitus, numerous skin problems, and several forms of cancer. Exposure to environmental lead can result in learning and behavioral difficulties among children.  

Indicators

Environmental sampling has demonstrated that levels of arsenic and lead in soil in some areas could be a health hazard to residents. However, data from studies to date are extremely limited, covering only a small amount of the land believed to be contaminated. Further, there is significant variability in contaminant concentrations on a small scale such that samples collected within a few meters of one another may have contaminant concentrations that differ by 10- or 100-fold. This finding suggests it would require a large, costly study to accurately characterize the contamination.  

Monitoring of blood lead levels may provide a measure of exposure and of the risk of adverse health outcomes associated with lead-contaminated soils. Limited data are available for people living in areas where the contamination occurs (see chapter on Childhood Lead Poisoning). 

Tracking the number of cancer cases will likely not be a useful indicator of the extent of the problem. Many factors play a role in the formation of cancer, and exposure to arsenic-contaminated soil is expected to make only a small contribution to total cancer risk. Based on estimates of the cancer risk resulting from exposure to arsenic contaminated soil, we do not expect to be able to observe any discernable increase in cancer rates. Detailed individual-level data on exposure and potential confounding factors would be needed to adequately measure the effect of contaminated soil on cancer rates. Such a study would be prohibitively expensive and still might not yield conclusive results 

Future Directions

There is a severe lack of data regarding the extent, location, and magnitude of contamination, especially in agricultural areas. The potential for exposure is increasing as more agricultural lands are converted to residential use. DOH is working with the Washington State Departments of Ecology and Agriculture and the Office of Community Development to assess the extent of the problem and to identify residential properties that might have once been orchards. Environmental sampling of potentially contaminated areas (both agricultural and smelter-impacted lands) will be expanded during the next few years. Further, there is a need to raise awareness of the health implications of this problem among the public, business community and regulatory agencies. 

Healthy People 2010

There is no Healthy People 2010 objective which specifically pertains to area-wide soil contamination.  

For More Information:

Contact Jim W. White at (360) 236-3192.

Chemicals in Fish

Chemicals released into the environment over the past decades have resulted in the contamination of natural water bodies throughout the world and subsequently, the fish that live in these waters. Through the process of bioaccumulation, very low concentrations of some chemicals in surface waters can accumulate in fish tissue to the point where they can pose risks to human health. Different fish accumulate chemicals to different extents, depending on their feeding habits, life cycles, and age. In Washington, PCBs, DDT, dioxins, and methyl mercury are the most commonly identified chemicals in locally caught fish.  

PCBs are chemicals which were used as coolants in electrical power transformers, and DDT is a pesticide. While the use of these two chemicals has been banned in the US, they persist in the environment for decades because they are not readily broken down. Dioxins are produced from burning certain materials and are released into the environment from some industries. Mercury, on the other hand, is a naturally occurring element. Burning coal and trash and certain industrial processes emit mercury into the air, which can end up settling into surface waters 

The concentrations of these and other chemicals in the environment are, in general, slowly decreasing. However, advances in our knowledge about potential health effects of these chemicals indicate that potential health threats might still exist, especially for children and the developing fetus. 

People who eat large amounts of fish are at greater risk of health impacts from chemicals in fish. Native Americans who follow a traditional lifestyle and diet eat much more fish than the general public.
,
 Asian and Pacific Islander populations and sport fish anglers also eat large amounts of locally-caught fish.
 People’s exposure to chemicals in fish depends on how much and what types of fish they eat and on the amount of contaminants in the fish.

In order to mitigate potential health problems from contaminants in fish, fish consumption advisories have been issued for some species in some water bodies. The goal of these advisories is to inform fish consumers about contaminants in fish and how they can protect their health and the health of family members.

Indicators

Currently there are 13 advisories in effect for Washington waters and a statewide advisory regarding the consumption of store-bought fish which have high levels of mercury. Fish are a very healthy source of protein, so the advisories have been designed to inform residents how to limit their exposure to these chemicals by practical cleaning methods and choosing which fish to consume. Nine of these advisories were issued for Puget Sound industrialized or military areas, and the remaining four advisories were issued for Lake Roosevelt, Lake Whatcom, the Spokane River, and the Yakima River.  

Although the number of advisories in Washington has increased in recent years, this does not necessarily mean that the problem is growing. In many areas there is a lack of data regarding the levels of these contaminants in fish. This lack of data severely hampers efforts to assess this problem across the state.  

Future Directions

DOH continues to use existing data to inform residents about the health benefits of eating fish and the ways to choose fish and prepare fish to minimize exposure to these contaminants. Progress in this area will depend on having more information about the levels of these chemicals in fish from other water bodies in the state, about fish consumption patterns, and about the most effective ways to inform residents how to choose and prepare fish.  

Healthy People 2010

Healthy People 2010 objective 8-10 calls for reducing potential human exposure to persistent chemicals by decreasing fish contaminant levels. This is a developmental objective and does not include a measurable goal.

For More Information:

Specific information about fish consumption advisories can be found on the DOH web page “Fish Facts”.

Illegal Drug Manufacturing Sites

Communities through out Washington are experiencing a dramatic increase in the illegal manufacture of methamphetamine, a drug that is easily produced using a variety of common household chemicals and other store-bought materials. Currently, 95% of all illegal drug labs discovered in the state were in 15 counties. However, as awareness of the “meth problem” increases, it is becoming clear that these labs are operating in every part of the state. 

Unlike industrial processes which are conducted in dedicated facilities, methamphetamine is being produced in private residences, in the back of cars, and in makeshift facilities in county parks or remote forests. The production of methamphetamine can involve the use of acids, sodium hydroxide, metals, anhydrous ammonia, solvents, red phosphorus, and flammable and explosive chemicals. The wastes from this process and residues left at the site pose a risk to the producers, other people living with them, and other people who might occupy the residence or come across the site. 

Children are at particular risk and might have higher exposures to residues because they are more apt to come in contact with floors and walls and more apt to have hand to mouth contact. Children are also more susceptible to the neurotoxic effects of methamphetamine and the metals and other ingredients used to produce methamphetamine.

Indicators

Department of Ecology responds to incidents related to illegal drug labs including drug lab sites and dump sites. DOH tracks the number of residential drug lab sites, which is a subset of the incidents tracked by the Department of Ecology. The figure below shows the increase in illegal drug lab sites and dumps and residential drug lab sites since 1995. The magnitude of problems posed by these labs is mirrored in the magnitude of the use of the drug itself. In 1993, 486 residents were admitted to Washington facilities for treatment of methamphetamine, and in 2000, 5,850 people were admitted.  
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Future Directions

The Department of Health, in conjunction with federal and state agencies and community organizations, is working to develop a coordinated and comprehensive strategy which includes prevention, treatment, enforcement, clean up, education, and protecting drug-endangered children. 

Production, trafficking, and the use of methamphetamine continues to increase at a significant rate. Day- to-day episodes experienced by first responders, Departments of Ecology and Health staff, hospital personnel, and others brings home the reality of the situation that clandestine methamphetamine production and use is at an epidemic level.  

Healthy People 2010

There is no Healthy People 2010 objective which pertains to illegal drug labs.

For More Information:

Contact DOH drug lab program at (360) 236-3381.

Zoonotic and Vector-borne Diseases

Zoonotic diseases are diseases caused by the transmission of infectious bacteria, viruses, and parasites from animals to humans. Vector-borne diseases are those transmitted to humans by the bite of an infected tick, mosquito, flea, or mite. Many animals carry infectious agents which can infect humans, including pets (dogs, cats, turtles, lizards, birds), livestock (cattle, sheep, goats, pigs), and wildlife (birds, bats, raccoons, rabbits). Most zoonotic diseases rarely occur in Washington, but when they do some can cause serious illness or even death.

Infectious agents can be transmitted from animals to humans in a number of ways. Many pathogens, including Salmonella, Campylobacter, Cryptospordium, Giardia and E. coli O157:H7 are shed in animal feces. A person’s hands can become contaminated when an infected animal is handled or petted. The infectious agent can then be ingested if there is hand-to-mouth contact or if food is prepared without adequate handwashing. 

Zoonotic diseases are also spread by animal bites or scratches. Thousands of people are probably bitten by pets or wild animals each year in Washington. Because animal bites are not closely tracked, this number is an estimate. Rabies is transmitted in the saliva of an infected animal and results in death in nearly 100% of cases. Human rabies is extremely rare in the US because of comprehensive prevention efforts which include rabies vaccinations for pets, follow-up of animal bite incidents, treatment for people who have been exposed to a rabid animal, and public education about how to reduce exposure to potentially rabid animals. In Washington, bats are the only known rabies carrier. In other regions of the United States raccoons, skunks, foxes, and coyotes carry rabies. Other zoonotic diseases, such as tularemia and plague, can also be transmitted by direct contact with wild animals.   

Hantavirus is spread when a person inhales dust from the feces of deer mice which contain the virus. Exposure to this virus can cause Hantavirus Pulmonary Syndrome, a condition which is often fatal. Deer mice are one of the most common rodents in the state, especially in rural areas. 

Vector-borne diseases rarely occur in Washington. However there have been cases of Lyme disease, Rocky Mountain spotted fever, tickborne relapsing fever, and tularemia carried by ticks, plague carried by fleas, and several viruses carried by mosquitoes which can cause encephalitis (inflammation of the brain). 

Efforts to prevent zoonotic diseases are directed at interrupting transmission of the agent. Health education efforts have focused on handwashing after animal contact, control methods to keep rodents out of homes, appropriate cleanup of rodent droppings, rabies vaccination of pets, avoiding contact with stray or wild animals, reporting all animal bites, and actions to reduce the risk of being bitten by ticks or mosquitoes.

Livestock, especially young animals, commonly shed infectious agents in their feces. In 2000, five cases of E. coli O157:H7 in children were linked to a petting zoo visit. Human Salmonella and Cryptosporidium infections have been reported following exposure to livestock. More than half of reptiles (turtles, snakes, lizards) shed Salmonella in their feces, and human cases in Washington have occurred as a result of pet reptile exposure.  

Indicators

Between 1994 and 2000, 22 Hantavirus Pulmonary Syndrome cases were reported in Washington including eight fatal cases. Testing of deer mice has shown 11% had evidence of hantavirus infection.  

Bats have been recognized as a rabies reservoir in Washington since 1960. About 8% of bats tested (including bats that bit a person or that persons may have had contact with) were found to have rabies. Fatal human rabies cases occurred in Washington in 1995 and 1997; these were the first human cases in the state since 1939. Both were caused by rabies virus carried by bats.  

Each year cases of Lyme disease and tickborne relapsing fever are reported in Washington. Other tickborne diseases are rarely reported. Little is known about the percent of ticks that carry infectious agents which could cause human illness. Some progress has made on mapping the distribution of tick species in the state. 

No cases of viral encephalitis carried by mosquitoes have been reported for nearly 20 years in the state. Data generated in the 1970’s describing the presence and distribution of mosquito species in the state are currently being updated. 

Future Directions

Several factors point to increased potential for zoonotic disease transmission. Petting zoos and other animal exhibits have become more popular. Nontraditional pets such as reptiles, wildlife, and exotic species imported from outside the United States are becoming more popular. Finally, more people are living, working, or playing in areas inhabited by wild animal species.

Improving the public health response to zoonotic and vector-borne diseases will require better information about transmission risks. Zoonotic diseases are likely to be underreported in the state, and improving reporting may require increasing the awareness of health care providers. Similarly, better access to animal disease data might help identify sentinel events and prevent human cases. Targeted investigations may also help focus prevention education efforts. For example, increased investigation of reported cases of Salmonella would help assess the risk associated with animal exposure. The CDC estimates that 7% of all Salmonella cases are linked to reptile exposure.
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Healthy People 2010

Healthy People 2010 objective 8-28 calls for increasing the number of local health departments or agencies that use data from surveillance of environmental risk factors as part of their vector control programs. This is a developmental objective and does not include a measurable goal.

For More Information:

For information on diseases related to pets see CDC, Diseases related to pets. 

DOH Fact sheets available for some zoonotic diseases are available at: http://www.doh.wa.gov/ehp/ts/zoo.htm
Emergency Releases of Hazardous Substances

Uncontrolled or illegal emergency releases of hazardous substances can be a source of immediate exposure to people in Washington. Releases can occur at fixed facilities, such as manufacturing plants and other businesses, farms, schools, hospitals, and private residences. Releases can also occur during the transportation of hazardous materials via motor vehicles (e.g. trucks), rail, water, or pipelines. People can be exposed to released substances either at the point of release or at distant locations if the hazardous substances disperse in the environment. 

Indicators

Uncontrolled or illegal releases and injuries resulting from these releases are tracked at DOH as part of the Hazardous Substances Emergency Event Surveillance (HSEES) program. Information on releases is obtained from local, state, and federal agencies involved in emergency response.  

Between 1993 and 1999, there were 2,793 reported releases of hazardous substances in Washington. Seventy-four percent of these occurred at fixed facilities, and 26% occurred during transport. 

A detailed analysis of events from 1993 and 1997 has been completed and results are provided here. Four hundred fifty-seven of the 1,974 releases during this time period resulted in some injury to at least one person. Overall, 2,654 people were injured as a result of these events. Most of the victims were employees (62%). Other victims included the general public (31%) and emergency responders (7%). Most victims were either treated at a hospital and released (62.5%) or treated at the scene (21.9%). The most frequently reported injuries were respiratory irritation (37.1%), eye irritation (15.9%), headache (14.0%), nausea or vomiting (12.9%), and dizziness or other central nervous system effects (9.9%). Chronic or long-term health effects which are not apparent at the time of the event are not tracked by this system. 

The three chemicals most frequently released were ammonia, polychlorinated biphenyls (PCBs), and sulfur dioxide. Ammonia, pepper spray, and carbon monoxide were most often associated with victims.  

There are limitations with using HSEES data as an indicator of environmental risk. Release information made available to HSEES does not always include the actual or expected levels of the hazardous substances in the environment. This information would provide a better indication about people's exposures. For small releases at industrial plants and other work settings, there is very little risk to the general public since these events are quickly contained and managed. HSEES data likely underestimates industrial releases because industries with their own on-site hazardous material response teams are not required to report releases. There may also be some underreporting of non-industrial releases, but this gap is expected to be small because there is an extensive network of reporting agencies. 

More importantly, the HSEES system does not maintain a comprehensive listing of chemical use, storage, and transportation activities at factories, schools, and businesses. Without such denominator data, it is difficult to compare the frequency of different types of accidents and events.  

Future Directions

HSEES data continue to be collected by DOH, as funded by the Agency for Toxic Substances and Disease Registry (ATSDR). HSEES data are used to identify risk factors associated with releases of hazardous substances and strategies for reducing injuries resulting from hazardous substance releases.  

Healthy People 2010

There is no specific Healthy People 2010 objective which pertains to uncontrolled or illegal releases of hazardous substances.

For More Information:

WA State Department of Health, Hazardous Substances Emergency Events Surveillance Program (HSEES).

Hazardous Waste Sites

Before 1970 there were few regulations addressing the disposal of hazardous wastes. Such wastes were often disposed of inappropriately. At many sites, these wastes began to leak into the environment, contaminating the groundwater and soil. Such environmental contamination can pose long-term risks to people if they are exposed to these wastes. The extent of human exposure to chemicals contained in these wastes depends on several factors including the extent and nature of the contamination and the proximity of the wastes to nearby residents. Federal and state laws require such releases to be identified, listed, and assessed for potential harm to human health and the environment. 

Indicators

The first step in addressing this problem is to identify and evaluate sites that contain hazardous wastes. The U.S. Environmental Protection Agency and the Washington State Department of Ecology both maintain lists of such sites. Forty-seven of the 203 active sites in Washington on the federal Superfund list have been designated “priority” sites. In addition the Department of Ecology has identified 8,827 sites, with 3,297 currently undergoing cleanup, and 4,404 needing no further action. Eight hundred seventy seven of the remaining 1,126 sites pending cleanup have been placed on Washington’s priority clean-up list. 

During the past decade, DOH and its federal partner, the Agency for Toxic Substances and Disease Registry (ATSDR), have prepared over 200 health assessments and consultations for more than 150 sites in Washington

Future Directions

Identifying, evaluating, and cleaning-up hazardous waste sites will remain a necessary function of government at all levels. The main challenges lie in better characterization and communication of the risks that these sites pose to the public. The radioactive and chemical mixed waste stored at the Hanford Site in Richland represents a long-term challenge to both federal and state agencies. Containment of this waste until it can be treated and disposed of properly will prevent human exposure.

As hazardous waste site assessments continue, it will become important to track exposure via biological sampling of residents instead of estimating exposure levels using mathematical models. Actual measurement of chemicals in the body will provide a more accurate assessment of human exposure related to hazardous wastes sites. 

Public health interventions will be needed for some sites in addition to the environmental cleanup required by law. Site assessments performed by health agencies will determine the need for intervention. Health agencies can use these assessments as the basis for actions that will reduce or eliminate those exposures considered to be a public health hazard. Better identification of those sites needing interventions will be a key challenge for local, state, and federal health agencies.  

Another challenge facing health agencies relates to the difficulties associated with site assessments in ethnically diverse communities. These communities will need to be engaged in the assessment process to breach language and cultural barriers. In addition, hazardous waste site assessments in low-income urban communities must consider the additional exposures faced by these residents from other sources. These challenges can be met with good science and effective community outreach and education.
,

Healthy People 2010

Healthy People 2010 objective 8-12 is to minimize the risks to human health and the environment posed by hazardous sites. The specific objective is to have 98% of listed sites appropriately addressed and contained.

For More Information:

Contact Rob Duff at (360) 236-3371.
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