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Waste generated by the health care industry has been cited as a major

source of toxic pollution, including mercury and dioxins, which poses a serious

threat to public health. The purpose of this study was to investigate pollution

prevention activities of health care facilities in Oregon related to environmentally-

preferable purchasing practices, recycling, mercury reduction efforts, and written

policy. Surveys were sent to 57 hospitals in Oregon, 24 facilities responded

(42.1 %).

Results indicate that the following environmentally-preferable purchasing

practices are being implemented: purchasing reduced hazardous material (92%);

using recycled packaging (75%); and, using products made from recycled content

material (83%). Other practices, such as the purchasing of cadmium-free red bags

(25%), supplies shipped in reusable shipping containers (34%), and using minimal

packaging (46%) are being implemented in a few hospitals. None of the hospitals

are purchasing chlorine-free office paper.

The majority of participating Oregon hospitals are recycling paper (96%),

cardboard (96%), clear glass (67%), linens (87.5%), batteries (67%) and X-ray film

(83%). Fewer hospitals are recycling plastics: #1 PET and #6 polystyrene

(37.5%), #2 HDPE (42%), #5 polypropylene (33%). Fewer hospitals are also

composting food (46%), computers and equipment (42%), fluorescent lamps (2 1%)

and solvents/fixers (29%). Major barriers to recycling in hospitals include lack of
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established markets for some materials, limited space to collect the materials, and

low employee participation.

The majority of participating hospitals are reducing the purchasing of

mercury containing products, replacing mercury blood pressure units and gauges,

replacing lab and housekeeping chemicals, and pharmaceuticals. Fewer than 50%

of then participating hospitals are replacing switches, recycling batteries and

conducting an inventory of mercury sources. Few hospitals are checking drains

and pipes for mercury contamination (13%), recycling fluorescentlamps (21%) and

requiring vendors to disclose mercury content below 1% (17%). While most

hospitals no longer purchase new mercury-containing devices, the cost associated

with disposal of mercury as a hazardous waste is a major barrier to elimination.

Hospitals located in urban areas in Oregon are more likely to implement

pollution prevention strategies than rural hospitals. Nearly all Oregon hospitals

lack a corporate policy on pollution prevention/source reduction, or written goals

on waste volume reduction or waste toxicity reduction efforts. The few hospitals

(8%) that have put policies in place have done so voluntarily, and with the full

support from upper-level management.

Based on theses findings recommendations include the following:

Establish a "Green Team" of hospital staff from diverse departments. This

group can then strategize about courses of action for the facility with input

from all responsible sectors.

Coflduct a waste audit. This establishes a baseline of existing hospital waste

and will help determine how to shape a waste minimization program and

pollution prevention plan.

Pollution prevention education should be a top priority for all departments

within each hospital including purchasing, nursing, housekeeping and top

management. Many health care professionals are not aware of the link

between the products and practices they choose and the environmental

consequences of these choices.



Rural hospitals can join pollution prevention email list serves such as the

Oregon Health Care Without Harm list (HCWHoregon-health.org) or the

H2E list serve (www.h2e-online.org) to share, learn and identif' practical

strategies for pollution prevention and waste minimization.

Approach and involve upper level management to work with hospital

"green teams" to develop and implement a hospital policy on pollution

prevention.
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Pollution Prevention Strategies Used By Oregon Hospitals

INTRODUCTION

"First, Do No Harm", the medical oath of the health care professional found

in some translations of the Hippocratic oath, is an essential ethical guide to

behavior in healthcare. While this ethical principle has traditionally applied to

causing harm to the individual patient, it must now also be applied to the "harm"

that the practice of medicine may cause to the environment and the community at

large. The waste generated by the healthcare industry has been cited as a major

source of toxic pollution, including mercury and dioxin, which poses a serious

threat to public health (Thorten et al., 1996).

Mercury is also bioaccumulative and is toxic to the kidneys and nervous

system. Readily converted to its organic form in the environment, mercury

interferes with normal brain development. Current environmental levels of mercury

are sufficient to prompt 41 states to advise pregnant women and women of

reproductive age not to eat fish caught in local waters (EPA, 2001). Advisories for

mercury increased 149% from 1993 to 2000 (899 advisories to 2242 advisories)

(EPA, 2001).

Dioxin, a known carcinogen (National Institute of Environmental Health

Sciences, National Toxicology Program [NIEHS, NTP],2001), that bioaccumulates

in the environment, has been documented in peer-reviewed research to cause a

wide variety of harmful effects at extremely low doses such as: cancer, affects the

immune system, causes birth defects, fetal deaths, decreases in fertility, causes

female and male reproductive dysfunction, and affects a variety of hormonal

processes involving insulin, thyroid hormones, and steroid hormones (Brown et

al.,1998; DeVito et aI.,1995; Steenland et al.,1999; Thorten et aI.,1996).

Hospitals in the United States produce an estimated 2 million tons of waste

per year (Environmental Working Group [EWG], 1998). This does not include
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waste generated in physicians' offices, nursing homes, and outpatient facilities.

About 85% of medical waste is incinerated, while only 6-15% is waste that requires

special handling and disposal and is regulated as infectious (EWG, 1998). Detailed

analyses of infectious waste that is required to be placed in red bag contents show

that red bagging is overused in most institutions. Depending on the definition of

regulated medical waste, which varies considerably from state to state, 1.5-2.5 lbs.

of red-bag waste per day per bed occupied is deemed average. Yet 2.5-3.5 lbs. per

day per bed is common and more than four lbs. per day is sometimes found

(Schettler, 2000). In operating rooms, surveys show that a considerable amount of

red-bag waste is often generated before the patient even enters the room (EWG,

1998).

Plastics comprise 15-30% of the medical waste stream and contain more

than twice the amount of chlorinated plastic as does regular municipal waste

(Thorten et al., 1996). The common plastic, polyvinyl chloride (PVC) is a larger

portion of hospital waste than it is in other solid waste streams. PVC contains

approximately 57% chlorine, and chlorine is the precursor for dioxin generation in

incinerators. At present, most hospital waste contains more than twice the amount

of chlorinated plastics, as does regular municipal waste (EWG, 1998). Mercury in

the medical waste stream is principally derived from thermometers, blood pressure

gauges, batteries, and fluorescent lamps (Hospitals for a Healthy Environment,

2001). Many of the incinerators being used lack anti-pollution controls and

transport the mercury and dioxin into the environment through stack gases.

However, even state-of-the-art incinerators which produce cleaner emissions, in

turn generate ash that is more toxic, with higher concentrations of dioxin and

mercury. The ash must still be disposed of, typically in landfills, which can then

leach out into the environment (Scott, 1996). The United States Environmental

Protection Agency (EPA) has named medical waste incinerators as one of the

country's largest identified sources of dioxin. The Mercury Report to Congress



listed medical waste incinerators as the number-two emitter of mercury (EPA,

1997).

It is becoming widely known that many of the medical products

purchased, and practices engaged in, can cause damage to the environment and/or

public health. Faced with the growing problem of managing medical waste, many

professional health care organizations have taken the lead in minimizing the

medical waste stream through pollution prevention efforts. Environmentally

preferable purchasing, recycling, mercury reduction programs, education around

these issues, as well as written policy to enforce new environmental standards are

some of the strategies being used to reduce the medical waste stream (H2E, 2000).

The American Public Health Association (APF[A) passed a resolution in

November of 1996 calling for "Prevention of Dioxin Generation from PVC Plastic

Use by Health Care Facilities" (APHA, 1996). Also, in 1996, several

organizations, including hospitals, environmental groups, and health care

professionals formed the Health Care Without Harm (HCWH) campaign.

HCWH's mission is "to transform the health care industry so it is no longer a

source of environmental harm by eliminating pollution in health care practices

without compromising safety or care" (HCWH, 2001). The American Nurses

Association adopted a resolution similar to APHA's in June of 1997 (American

Nurses Association, 1997).

On June 24, 1998, the American Hospital Association and the EPA signed a

landmark agreement to advance pollution prevention efforts in our nation's

hospitals. Specifically, the Memorandum of Understanding (MOU), calls for the

elimination of mercury-containing waste from hospitals waste stream by 2005; the

reduction of the overall volume of waste (both regulated and non-regulated waste)

by 33% by 2005 and by 50% by 2010; and the identification of hazardous

substances for pollution prevention and waste reduction opportunities (H2E, 1998).

A few pioneering hospitals, such as Dartmouth-Hitchcock in New Hampshire,
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Fletcher Mien Health Care in Vermont, and Beth Israel Medical Center in New

York City, have made pointed efforts to address the issue of medical waste disposal

in an environmentally -responsible manner by mandating more comprehensive

waste segregation and recycling efforts and finding substitutes for PVC-containing

plastics (HCWT-I, 2001). However, most hospitals have not taken the initiative due

in part to lack of education on the severity of the problems associated with the

medical waste stream. Currently, there are no studies that look at pollution

prevention activities including environmentally-preferable purchasing, recycling,

mercury reduction programs, and written policy in Oregon hospitals.

PURPOSE OF THE STUDY

The purpose of this study was to investigate pollution prevention activities

of health care facilities in Oregon within four main areas (1) environmentally-

preferable purchasing, (2) recycling, (3) mercury reduction efforts, (4) and written

policy. Five research questions guided this study.

Research questions

1. Which, if any, environmentally-preferable purchasing practices are being

implemented in Oregon hospitals?

2. What materials in the hospital waste stream are being recycled?

3. What is the current status of mercury reduction with regard to recycling

mercury, replacing mercury containing medical devices, and purchasing

mercury-free medical devices?

4. Do pollution prevention activities (purchasing practices, recycling, mercury

reduction programs, education and written policy) vary depending on

location of hospitals (urban vs. rural)?

5. Are there policies in place regarding pollution prevention and source

reduction?
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SIGNTFICANCE OF STUDY

This study is part of a collaboration with the Oregon Center for

Environmental Health (OCEH), a non-profit organization, with the mission of

protecting public health and the environment by promoting alternatives to the use,

manufacture, release, and disposal of toxic chemicals. With federal funding from

the EPA, and in conjunction with the Oregon Department of Environmental Quality

and Legacy Health Systems, the Center held three statewide conferences for

Oregon hospitals in May of 2001 (Portland), and November of 2001 (Eastern

Oregon) and May 2002 (Southern Oregon). The purpose of these conferences was

to create a forum in which hospital staffcan learn about and discuss the latest

information on environmentally-preferable purchasing, recycling and hazardous

waste reduction efforts, nationwide, from experts in the field. This effort is part of

the larger national "Health Care Without Harm" campaign that organizes and

supports state efforts such as this one. OCEH is the first member organization of

the Health Care Without Harm campaign to be initiating pollution prevention

efforts in Oregon health care. As follow-up to the conferences, the Center

facilitates an Oregon Healthcare Without Harm coalition and supports hospitals as

they implement innovations that are reducing pollutants that can seriously affect

public health and the environment.

The information collected from this study is vital to successfully developing

and implementing waste minimization efforts of Oregon Health Care Facilities.

Results of the study will help determine where pollution prevention education

should be directed and what types of outreach programs are necessary to help

achieve the goals of the Health Care Without Harm campaign. The Oregon Center
for Environmental Health will track any progress that participating hospitals have

made, therefore, it is important to have relevant data both before and after the

outreach. The end goal of the study is to help hospitals create healthier

environments for their patients and our communities.



LIMITATIONS OF STUDY

Limitations of this study include:

1. Data in this study are limited to that provided in the questionnaires and Oregon

HCWH roundtable meetings.

2. The study population was limited to hospitals listed in the 2000 Oregon

Association of Hospitals and Health Systems list ofmembers, and the results

are not generalizable to hospitals outside the area studied.

3. A significant amount of medical waste is generated from physicians' offices,

dental clinics, and long-term health care facilities; but data regarding this waste

were not included in this study.

DEFINITIONS

Advisories: Relating to or containing advice, especially a warning

Bioaccumulate: increase in concentration of a pollutant from the environment to

the first organism in a food chain

Carcinogen: any substance that produces cancer

Disposal: the final placement of medical waste in designed disposal sites.

Incineration: Waste incineration is the combustion of waste at high temperatures.

It includes a variety of combustion systems developed from boiler plant technology

and also more novel techniques such as molten salt and fluidized bed incinerators.

Infectious Waste: any medical waste that can cause adverse effects to humans, and

is required by laws or suggested by guidelines or standards to be handled and

treated by special methods.

Medical Waste: waste that is generated in the diagnosis, treatment, or

immunization of human beings or animals, including regulated waste from
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laboratory and testing procedures; and certain types of hazardous waste and

household waste produced in hospitals.

Mercury: Symbol Big A silvery-white poisonous metallic element, liquid at room

temperature and used in thermometers, barometers, vapor lamps, and batteries and

in the preparation of chemical pesticides.

Pollution: The act or process of polluting or the state of being polluted, especially

the contamination of soil, water, or the atmosphere by the discharge of harmful

substances.

Recycling: To extract useful materials from (garbage or waste). To extract and

reuse (useful substances found in waste).

Regulated Waste: Parts of the waste stream which require control in disposal

according to rule, principle, or law.

Resolution: A formal statement of a decision or expression of opinion put before or

adopted by an assembly such as the U.S. Congress.

Toxic: Capable of causing injury or death, especially by chemical means;

poisonous.

Waste: An unusable or unwanted substance or material, such as a waste product.

ABBREVIATIONS

APHA American Public Health Association

EDF Environmental Defense Fund

EPP Environmentally Preferable Purchasing

EPA Environmental Protection Agency

GPO Group Purchasing Organization

HCWH Health Care Without Harm

H2E Hospitals for a Healthy Environment



MOU Memorandum of Understanding

NIEHS National Institute of Environmental Health Sciences

NTP National Toxicology program

OAHHS Oregon Association of Hospitals and Health Systems

OCEH Oregon Center for Environmental Health

PSR Physicians for Social Responsibility

PVC Poly-vinyl chlorine



REVIEW OF THE LITERATURE

RECYCLING AND WASTE MINIMIZATION

American hospitals produce at least 6600 tons (13,200,000 pounds) of
waste daily. This figure does not include the contributions of private medical and
dental clinics, long-term care, laboratories and freestanding blood banks (Hospitals
for a Healthy Environment [H2E], 2001). The generation and disposal of wastes
has numerous environmental impacts such as the consumption of land for solid
waste landfills, the release of air emissions, such as dioxins, resulting from

incineration, and pollution of ground and surface waters.

In addition to these environmental consequences, there are the costs

associated with disposal and production of the original product being disposed of as
waste. As the cost of disposal increases, and the supply of natural resources
decrease, attentions shift on the need to reduce the volume of solid waste generated
by communities across the nation (Environmental Protection Agency [EPA], 1999).

Increasing public concern over the sometimes-detrimental impact that waste
handling and disposal methods have had on the communities and the environment
has prompted many states and local municipalities to be proactive in setting waste
reduction goals. Waste impacts air and water quality and the links between health
effects of pollution are being scrutinized more closely then ever before. These
issues have political ramifications as well as quality of life and economic concerns.

Due to these concerns, municipalities have initiated bans on future landfills
(H2E, 2001). In some areas of the country, recycling programs have become

mandatory, and the number of voluntary programs is increasing as markets for
more and more types of recycled waste continue to grow. The Municipal Waste

Planning, Recycling and Waste Reduction Act of 1988 (Act 101) requires

commercial (including hospitals), institutional and municipal establishments

located in Pennsylvania's mandated municipalities to recycle high-grade office
paper, corrugated paper, aluminum and leaf waste. In addition, establishments must
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recycle any other materials included in the municipality's recycling ordinance or

regulations, which may include glass, newsprint, plastics, and/or steel and

bimetallic cans (Philadelphia Department of Environmental Protection, 2002).

A hospital waste reduction program involves reducing the volume of all

waste streams in the facility. Comprehensive recycling and waste minimization

programs can save a health care organization both environmental and financial

resources (H2E, 2001). Facilities all across the country have discovered that

recycling programs can simultaneously reduce disposal costs and raise staffmorale.

Healthcare institutions that have engaged in waste reduction efforts have realized

disposal cost savings of 40-70% (H2E, 2001). For example, Beth Israel Medical

Center in New York saves $600,000 annually due to their reduction of regulated

medical waste (Brown, 1997). Itasca Medical Center, a 130-bed hospital in Grand

Rapids, MN is saving $16,000 annually by switching from disposable to reusable

items (H2E, 2002).

Waste reduction strategies go beyond recycling and should emphasize waste

minimization, but recycling and reuse programs are critical aspects of any waste

management and minimization program (Gerwig, 2001). One waste minimization

strategy used by hospitals involves adjusting their purchasing practices to favor

recycled content. Not only does this help reduce the amount of pollution generated

to create these products, but buying recycled products also helps to stimulate the

market for the hospital's recycled materials (DeJesus, 2001). Implementing a

hospital-wide mandatory paper recycling policy is another strategy. Hospitals can

see substantial savings by diverting paper waste from the landfill, and can actually

generate money from recyclers. Virtually all waste haulers have some capacity to

collect recycled paper, the few who do not, can likely provide referrals to area

recyclers (Gerwig, 2000). At Fletcher Allen Health Care in Vermont, food

preparation waste and leftovers from cafeteria steam tables are brought to a farm

where they are composted. The hospital also donates fruit and vegetables to a local

food bank and collects grease for rendering (H2E, 2002).
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Only 12% of the hospital waste stream is classified 'regulated' or

'potentially Infectious', and must be handled as such (Shaner, 1993). The majority

of hospital waste is similar to that found in an office building or hotelmostly

paper, cardboard, metal and food waste. Figure 1 shows the compositionof
materials found in hospital solid waste (Shaner, 1993). Much of this waste can be

diverted from landfills and can reduce waste disposal costs through the

implementation of an aggressive recycling program (H2E, 2002).

FIGURE 1. Hospital Solid Waste Composition

Hospital Solid Waste Composition

Other
Metals 12%

3%

Pbstic_I%
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ENVIRONMENTALLY PREFERABLE PURCHASING

Environmentally preferable purchasing (EPP) is an active move towards

purchasing products and services whose environmental impacts have been evaluated and

found to be less harmful to the environment and human health when compared to

competing products and services (EPA, 1999). As a part of the ongoing process of EPP,

healthcare facilities will continually expand and refine the scope of their efforts toward

selecting environmentally sound, safe and healthful products and services A hospitals
choice to implement EPP is an important element of a larger system of healthcare industry

practices that support the integrity of both business and environmental decisions. EPP
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efforts can be as simple as buying recycled paper or as complex as considering the

environmental impact of a product at each stage of its life, from when it is manufactured

to when it is disposed of as waste (H2E, 2001).

EPA Environmentally preferable purchasing guidelines

Over the past decade, U.S. federal agencies have operated under a series of federal

statutes and Presidential Executive Orders mandating the purchase of products and

services that place fewer burdens on the environment. In October 1993, an Executive

Order, Federal Acquisition, Recycling and Waste Prevention, initiated the agency's work

on environmental preferability by mandating the EPA to develop environmentally

preferable purchasing guidelines for federal agencies (Section 503, EO 13101).

Executive Order 13101 (September 1998), Greening the Government Through Waste

Prevention, Recycling and Federal Acquisition defines environmentally preferable

products as: "products and services that have a lesser or reduced effect on human health

and the environment when compared with competing products or services that serve the

same purpose. This comparison may consider raw materials acquisition, production,

manufacturing, packaging, distribution, reuse, operation, maintenance, or disposal of the

product or service." (Bauer, 2000).

The EPA recommends selecting products that maximize beneficial environmental

attributes and minimize adverse environmental effects consistent with price and

performance considerations. The environmental impacts include adverse effects to

workers, animals, plants, air, water and soil. Other aspects to consider during the life cycle

of a product include energy and/or water efficiency; recycled content; resource

conservation; waste prevention; renewable material percentages and toxic material content

(EPA, 1999).

EPP in the public and private sectors

As a result of executive orders such as these, federal agencies are increasingly

selecting products based on "green" criteria such as recycled-content percentages, energy
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and water efficiency ratings, lower toxicity, and the use of renewable resources. Many

state and local governments are taking on similar initiatives. The EPA's Environmentally

Preferable Purchasing Program is assisting these efforts and documenting federal, state,

and local government attempts to implement EPP strategies (EPA, 1999).

The growing interest in environmentally preferable purchasing is not limited to the

public sector. Private sector companies are also investigating and purchasing

environmentally preferable products and services. Although this is a new concept for

some companies, others are beginning to resolve some of the challenges encountered

when incorporating environmental considerations into purchasing decisions. Through a

variety of environmental and cost-savings initiatives- environmental design, greening of

the supply chain, waste minimization, Iso 14000 certification, environmental accounting,

and others, private sector companies are identifying, manufacturing and purchasing

"green" products and services (EPA, 1999).

Traditionally, private sector purchasing decisions have not been made to promote

social, economic, or political objectives. Because private sector companies must sell

quality goods at reasonable prices, they have historically examined a product's cost,

performance, availability and impact on future profits (Bauer, 2000). Due to heightened

customer interest in "environmentally friendly" products and practices, an increasing

number of private sector companies, such as Anheuser-Busch, Canon, IBM, Sony, Volvo

and Warner Brothers, are adopting purchasing and production practices that promote

specific social, economic and environmental objectives. Several consumer studies since

1994 have suggested that consumers are interested in purchasing environmentally friendly

products, or products from environmentally conscious companies (Bauer, 2000). As a

result, several large, multinational companies believe producing "green" products and

using "green" practices can distinguish a company from its competitors. In addition,

applying environmentally preferable purchasing principles often saves companies money

(H2E, 2001). Examining environmental impacts through a product's life cycle can help

companies identify opportunities to reduce costs, or in a cost-neutral situation, improve

environmental performance. Additionally, companies employing environmentally
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preferable purchasing principles are significantly reducing their energy and water

consumption, decreasing their use of natural resources, reducing waste and minimizing the

use of potentially hazardous substances (EPA, 1999).

Health Care Without Harm, Hospitals for a Healthy Environment and
environmentally preferable purchasing

Five areas that have been identified by Health Care Without Harm (HCWH) and

Hospitals for a Healthy Environment (H2E) as focal points for EPP include:

Mercury-containing products: replacing mercury-containing items such as

thennometers, Miller-Abbott Tubes, esophageal dilators and blood pressure measuring

devices with mercury-free alternatives.

Polyvinyl Chloride (PVC)- containing products: replacing PVC bags (1V products,

enternal feeding formulas and blood products), PVC tubings and PVC gloves with
alternatives.

Reprocessed and Reusable products- replacing disposables such as mattresses, Ambu

bags, ventilator circuits, gowns, wash basins, and sharps container with reusable

alternatives.

Green Building products-using environmentally preferable materials such as, PVC-

free floorings and wall coverings, Formaldehyde-free engineered wood products, low

volatile organic compund (VOC) products, and certified sustainably harvested wood
products.

Safer products for workers -to ensure health and safety of healthcare providers

alternatives such as latex-free gloves, safer needle devices, eliminating Glutaraldehyde

use in disinfection, and other harmful chemicals used in the hospital.

In addition, the groups advocate waste minimization practices which can be

implemented by the purchasing function through the selection of products with reduced

packaging and the procurement of items that are readily recyclable and/or made of

recycled content (Bauer, 2001).
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EPP hospital case studies

Several hospitals have taken the initiative in EPP; the following case studies were

obtained through interviews with waste managers of each facility. They outline EPP

successes in the healthcare industry and were published in Environmentally Preferable

Purchasing News for Health Care Organizations (Massachusetts Office of Technical

Assistance for Toxics Use Reduction [MOTATUR], 2000).

Legacy Health System, Portland, Oregon

Legacy Health System, a nonprofit five-hospital system based in Oregon, has been

saving money through purchasing practices for many years. Legacy's waste reduction and

recycling program was started in the 70s by concerned hospital nurses. After an intern

determined that they could save money by implementing a full waste reduction program,

Legacy hired its first Recycling Specialist in 1991. Legacy now has a multi-disciplinary

task force with a strong environmental business philosophy. Many departments are

represented at the meetings, and a subset of the task force looks at reuse and durable

product issues to determine where changes could be made to benefit all. The task force

performs of up-front cost analysis as well as full life cycle analysis of the products used in

the hospital to determine if a switch is beneficial. Once a change has been implemented,

the committee follows up with cost savings and life cycle usage analyses, taking

advantage of the information provided by the finance and purchasing department

(MOTATUR, 2000).

Legacy saved approximately $142,000 in 1999 with their waste reduction

program. One member hospital replaced disposable egg-crate foam mattresses with

durable, washable mattresses and saved $80,000 in purchasing cost while preventing 8

tons of waste per year. Additional purchasing practices include routine buying of supplies

in bulk, purchasing custom packs to eliminate inventory of unneeded supplies,

replacement of many disposable batteries with rechargeable batteries, and using standard

contracting language mandating that all copiers have double-side capacity (MOTATUR,
2000).
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Kaiser Permanente

Kaiser Permanente, America's largest not-for-profit health maintenance

organization, serving 8.1 million members in 9 states and the District of Columbia has

made a corporate decision to be a leader in environmental excellence in the health care

field. Kaiser Permanente's Resource Conservation activities include implementing source

reduction, purchasing recycled, recyclable, and reusable products, and collaborating with

distributors, manufacturers, and suppliers in designing/refming products to minimize

environmental impact. Part of Kaiser Permanente's implementation of these policies

involves including a resource conservation section in all its requests for proposals (RFPs)

for supplies and services. Kaiser Permanente asks bidders to describe the firm's internal

practices that support sustainable practices, and to provide information about ways in

which the firm can work with manufacturers and distributors to help Kaiser Permanente

achieve its environmental goals. Kaiser Permanente also requires that suppliers disclose

the mercury content of any products they propose to supply to Kaiser and that they

indicate if a feasible mercury-free alternative is available. As a result of these policies,

Kaiser Permanente no longer procures mercury thermometers or blood pressure

equipment, and when it made a large computer buy in 1999 to upgrade to Y2K compliant

computers, Kaiser required its vendor to take back old computers for dismantling and

recycling (MOTATUR, 2000).

Another example of how Kaiser Permanente incorporates environmental

information into its procurement decisions is its evaluation of exam gloves in 1999. Kaiser

Permanente screened a variety of options, including vinyl gloves (which were currently in

use), basing its decision on 13 quality factors and trials in 3,700 episodes of care at

different facilities; this information was supplemented with data on the possible health and

environmental effects of polyvinyl chloride. Kaiser Permanente decided on nitrile as its

national standard for exam gloves, based on their superior quality and reduced

environmental impact. This decision eliminated 43 million vinyl gloves annually from use



17

and disposal, creating a safer health care setting and preventing pollution (MOTATUR,

2000).

Purchasing departments role in EPP

Purchasing departments are the central originating point for nearly every product

or service procured for hospitals and healthcare providers. This is where the money is

transferred from hospital to vendor and where contracts are developed. It is at this stage

that leverage can best be applied to the vendors, making it an effective place to implement

actions that reduce environmental impact (Bauer, 2001). Often people who are actually

making the purchasing decisions are uninformed about EPP policies or they were not

involved in developing the procurement guidelines and find them difficult to enforce

(EPA, 1999). Studies have shown that correcting a problem close to its source is less

costly than taking action downstream . Downstream corrections require a greater degree of

technical complexity and labor to correct and often result in adverse publicity. A hospital

that tries to save money by overlooking the environmental aspects of a product during the

purchasing stage is likely to incur much greater expenses later on. (MERC, 1996).

ELIMINATION OF MERCURY IN HEALTHCARE

Mercury toxicity

Mercury is a naturally -occurring heavy metal that is linked to numerous adverse

health effects in wildlife and humans. Mercury is a neurotoxin that can damage the central

nervous system, especially during fetal and childhood development. The most likely

routes of exposure are inhalation of inorganic mercury vapor after a spill or during a

manufacturing process, or ingestion of methyl mercury from contaminated fish. Mercury

exposure can cause tremors, impaired vision and hearing, paralysis, insomnia, emotional

instability, neurological deficits during fetal development, attention deficit, and

developmental delays. Recent studies suggest that mercury may have no threshold below

which adverse effects do not occur (National Academy of Sciences [NAS], 2000).
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The children of women who consume large amounts of fish and seafood during

pregnancy are at highest risk of harm from methyl mercury. A study by the Centers for

Disease Control estimated that 1 in 10 women currently have mercury levels in their

bodies high enough to cause neurological effects in their offspring (CDC, 1999). A

recent report issued by the National Academy of Sciences estimated that each year about

60,000 children may be born in the United States with neurological problems that could

lead to poor school performance because of exposure to methyl mercury in utero (NAS,

2000). Fish consumption advisories due to mercury contamination are in place on

thousands of water bodies across the United States. Forty states have issued advisories on

all or some of their lakes, streams and rivers (EPA, 2001).

Historical uses of mercury in medical industry

Mercury levels in the environment have been rising over the last century and

parallel the rise in industrial activities. Historically, mercury has been used in the medical

setting because of its unifonn response to temperature and pressure changes. Typical uses

include sphygmomanometers, laboratory and patient care thermometers and dilation and

feeding tubes, batteries, fluorescent lamps, thermostats, and bleach. Mercury compounds

are also in preservatives, fixatives and reagents used extensively in hospital laboratories

(Harvie, 2001).

There is approximately 1 gram of mercury in a typical fever thermometer. This is

enough mercury to contaminate a lake with a surface area of about 20 acres, to the degree

that fish would be unsafe to eat (Harvie, 2001). In 2000, the mercury from fever

thermometers accounted for 17 tons or 10% ofmercury in the municipal solid waste

stream (EPA, 1997). Legislation banning the sale of mercury thermometers has been

passed in the cities of Duluth, MN; Ann Arbor, MI; San Francisco, CA Boston, MA;

Chicago, IL; and in the states of Maryland, Maine, Minnesota, New Hampshire and

Oregon. Legislation is pending in a host of other cities, states and in Congress (HCWH,

2002).
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Healthcare facilities are recognized as the fourth largest source of mercury in the

atmosphere due to medical waste incineration. Hospitals are also known to contribute

approximately 4-5% of the total mercury load found in wastewater (Harvie, 2001). There

is up to 50 times more mercury in medical waste than in general municipal waste, and the

amount of mercury emitted from general medical waste incinerators averages more than

60 times that from pathological waste incinerators (EPA, 2001). Because of the

recognition that hospitals contribute significantly to the problem of mercury in the

environment, in 1998 a memorandum of understanding was signed by the Environmental

Protection Agency and the American Hospital Association resulting in the Hospitals for a

Healthy Environment (H2E) partnership. One of the key components of this agreement is

to "virtually eliminate" mercury from hospitals by the year 2005 (H2E, 2001).

Making medicine mercuryfree

A variety of hospitals around the country have demonstrated that it is possible to

practice mercury-free healthcare such as Dana Farber Cancer Institute in Boston and St.

Mary's Medical Center in Duluth, Minnesota.(H2E, 2001). Both hospitals developed a

zero mercury discharge team. The team documented current mercury use and

management practices in a written survey and performed wastewater monitoring and

reagent analysis. Based on their fmdings, the team made the following recommendations

which were then implemented by the hospital: discontinue the purchasing of any mercury

equipment and replace with alternatives, discontinue the practice of sending mercury

thermometers home with new parents, request from vendors a certificate of analysis

regarding mercury content in the products, use alternatives to B5 laboratory fixer or

capture all waste (Harvie, 2001).

As a result of strict mercury discharge limits implemented by the Boston water

treatment facility that receives their wastewater, Dana Farber Cancer Institute had to find

replacements for many products, including those that containing only trace amounts of

contaminant mercury. The hospital signed HCWH's Making Medicine Mercury-Free

Pledge, a voluntary agreement to phase mercury out of the hospital entirely (HCWH,
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healthcare industry would be able to accomplish the following:

Eliminate the purchase of any new mercury-containing equipment;

Provide yearly training on mercury pollution prevention;

Replace all mercury-containing equipment (spbygmomanometers, laboratory and

patient thermometers, and gastrointestinal equipment);

Eliminate the use of mercury-containing fixatives and reagents;

Introduce a purchasing procedure that selects for products with the lowest levels of

mercury for all hospital purchases with background mercury contamination;

Replace all mercury-containing pressure gauges on mechanical equipment;

Capture mercury trapped in plumbing by power washing and capturing all wastewater

or replace plumbing systems;

Eliminate the distribution of mercury thermometers to new parents;

Establish fluorescent bulb and battery recycling programs; and

Support legislation which prohibits the sale of mercury-containing equipment.

ENVIRONMENTAL PERFORMANCE POLICY

Historically, hospital waste disposal practices are guided by regulatory

requirements and limited economic considerations. Hospitals have little incentive to

monitor or improve their performance beyond regulatory requirements. In most facilities,

the environmental impact associated with manufacture, use, and disposal of hospital

materials receives little, if any, attention.

The environmental performance of healthcare facilities beyond what is required by

regulations varies widely. Some hospitals and professional organizations such as Kaiser

Permanente and the Oregon Nurses Association, have taken the initiative in improving

their practices. Often an individual or a small committee within the organization

shepherds the issue onto the hospitals agenda. More health care facilities have taken early

steps to reduce the volume of regulated waste, primarily because of cost considerations.

However, many hospitals and other related institutions have done very little to improve
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their performance. Studies show there is a range of waste minimization occurring on a

nationwide basis, ranging from bare regulatory compliance to creative and innovative

strategies that reflect an understanding of health care's environmental responsibility

(Schettler, 2001).

Regulatory standards

Currently in the US, hospitals manage waste to comply with standards or

regulations established by the EPA (under authority of the Clean Air, Clean Water,

Resource Conservation and, Recovery Acts), Occupational Safety and Health

Administration, Department of Transportation, the Centers for Disease Control and

Prevention, and with state and Publicly Owned Treatment Works (P01W) requirements

(H2E, 2001).

The Joint Commission for Accreditation of Healthcare Organizations (JCAHO) is

an accrediting organization which also functions as a virtual regulatory agency because

hospitals are dependent on JCAHO accreditation in order to receive federal funds. Within

JCAHO are several standards including management of the environment of care. The

goal of this standard is to provide a safe, functional, and effective environment for

patients, staff, and other individuals in the hospital. It does not target a facility's impact on

the surrounding environment; however, it does include the requirement for a hazardous

materials and waste management plan (Schettler, 2001).

None of the above regulatory standards requires healthcare managers or

practitioners to look at general materials policies, life-cycle analyses of products, or

specifically to consider environmental impact outside the institution, except to the degree

that they may be forced to do so in order to come into compliance of one of the

regulations (Schettler, 2001).

Corporate policy

Examples follow of healthcare institutions that have moved beyond compliance,

driven primarily by economic incentives and sometimes by community pressures. They
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are reducing the volume of regulated medical waste through waste segregation and

intensive educational efforts, developing recycling programs, and addressing purchasing

practices that inheritably influence the volume of the waste stream (H2E, 2001). These

organizations have implemented environmental performance policy that incorporate

looking at life-cycle analyses and identify opportunities to reduce, reuse, and recycle.

Catholic Healthcare

In 1999, the national health system Catholic Healthcare, established a Task Force to study

and understand what Environmental Responsibility means and to make recommendations

on what their health system should do to move forward. Catholic Healthcare

Environmental Policy states: "It is Catholic Healthcare' s policy to manage its operations

in a manner demonstrably protective of human health and the environment."

Recommendations made by the Task Force included:

To adopt the same goals of H2E, with the addition of reducing Infectious Waste by

10% by the end of 2001.

. Establish Green Teams in all Regional Health Corporations

. Establish a system Advisory Group for environmental policy

. Solid and medical waste assessments to be done in all facilities with the results

used to develop local action plans.

As a result of Catholic Health's policy, the system seeks new and better ways to meet its

environmental goals through conservation, reduction, reuse and recycling programs. Also,

Shared Business Services was established within local communities to select suppliers

whose philosophy is consistent with Catholic Healthcare West (CHWs social and

environmental commitments. Shared Business Services supports this policy by purchasing

quality products and/or services that facilitate the use of reusable and recycled products as

well as the reduction and, where possible, elimination of waste (Washburn, 2001).

Catholic Healthcare was able to reduce the amount of infectious waste by 13.3% in 2001

(approximately 1,220,000 lbs. reduction) and is estimated to have saved nearly $400,000

in disposal costs (Bauer, 2002).
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Kaiser Permanente

Kaiser Permanente policy targets resource conservation. Kaiser Permanente is committed

to improving environmental quality by enhancing policies, programs, and practices for all

of its business activities. Toward this purpose, Kaiser Permanente has initiated a national

Resource Conservation program. The goals are to minimize waste, prevent pollution,

conserve natural resources, reduce costs, and model environmental protection practices

within the health care industry. Kaiser Permanente's resource conservation activities

include (Garsie, 2002):

demonstrating a preference for products that cause the least amount of

environmental harm during manufacturing, use, and disposal;

partnering with suppliers who demonstrate a commitment to environmental quality

through their business practices;

collaborating with distributors, manufacturers, and suppliers in designing/refining

products to minimize environmental impact while maintaining quality and cost

effectiveness;

source reduction;

packaging reduction;

purchasing recycled products with high post-consumer content, recyclable, and

reusable products;

conserving energy and water use;

enhancing awareness among staff, members, and the public about resource

conservation, and the linkage to public health.

Kaiser Permanente was one of the first hospitals to establish environmental performance

policy, and designate a Resource Conservation Departmentwith Specialists trained to

work with the health system's facilities. Kaiser also gained the support of senior level

management which remains to be crucial to their program (Garske, 2002).
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Maine Hospital Association

In late 2000, the Maine Hospital Association, the state Department of Environmental

Protection and the Natural Resource Council of Maine also representing Health Care

Without Harm, formed a coalition called "Maine Hospitals For A Healthy Environment."

On March 5, 2001 these organizations signed the Pollution Prevention Agreement, where

Maine's hospital community is voluntarily pledging to take a number of important steps

over the next several years to improve the environment (Maine Hospital Association,

2001). The Maine Hospitals Association was the first state hospital association to take on

the task of collectively working on pollution prevention with all of its members. It has

gained national recognition and the program is being used as a model to work towards by

other state hospital associations. Under the agreement, Maine's 39 hospitals will agree to

work toward (MHA, 2001):

"virtual elimination" of mercury from the hospital waste stream by 2005 and

organization of mercury thermometer exchange programs;

progressive reduction of products and packaging containing PVC as part of an

overall effort to reduce PBTs (Persistent, Bioaccumulative, and Toxic chemicals)

establishing pollution prevention programs to reduce the use of hazardous

materials (e.g., solvents, disinfectants) in laboratories, clinical areas, and building

maintenance;

using their purchasing power to influence manufacturers to provide more

environmentally preferable product choices for health care;

reducing the overall volume of hospital waste by 50 percent by the year 2010.

Oregon Nurses Association

In April of 2001, Oregon Nurses Association's Cabinet on Health Policy submitted an

Action Report on "Nurses and the Environment" (ONA, 2001). The action report was

approved by the House of Delegates of ONA. The Cabinet on Health Policy has

established an ad hoc committee of the Cabinet on Health Policy and ONA members to
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promote nurses' involvement in pollution prevention in the following actions (ONA,

2001):

. Publicize and promote ONAs endorsement of Health Care Without Harm; the

Oregon Environmental Council's Environmental Advisory Board's report

"Building Partnerships for a Healthy Oregon" and other successful environmental

programs and initiatives through articles in the Oregon Nurse, ONA website, at its

convention, to ONA constituent associations, and to the media.

. Provide information about environmental health issues as identified by the ad hoc

committee above, the Oregon Nurse, the ONA website, at the ONA convention,

and at District meetings.

. Publicize the "Hospitals for a Healthy Environment" initiative of the American

Hospital Association. Encourage nurses to become involved in the H2E activities

in their workplace.

. Promote enactment of model state regulations and other favorable actions on

environmental health issues by employers, regulators, and legislators.

Members will join coalitions active in environmental health issues of interest to nurses as

identified by the ad hoc committee.
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METHODS

This chapter describes the methods and procedures used in this study

including description of study population, development and administration of the

survey, information about data collection, and the statistical methods used to

analyze the data.

STUDY POPULATION

The population included all hospitals in Oregon that are members of the

Oregon Association of Hospitals and Health Systems (OAIIHS), a nonprofit

statewide organization that works closely with local and national government

leaders, business and citizen coalitions, and other professional healthcare

organizations to enhance and promote community health, and to continue

development of Oregon's healthcare industry. The original group included 68

hospitals in Oregon (Appendix A). A telephone call was placed to each hospital

to obtain the name and title of a person responsible for waste management at that

facility. Four hospitals were deleted from the list because they no longer exist; two

hospitals were removed because they were mental health facilities and the survey

was not applicable to their services, and five other facilities belonged to one health

system which is responsible for each member hospital's waste management. Thus,

the final study population consisted of 57 hospitals.

SURVEY INSTRUMENT

The survey used in this study was adapted from a survey previously

developed by Hospitals for a Healthy Environment (H2E) workgroup in 1999

(Appendix B). This survey was designed to obtain comprehensive baseline data

regarding waste practices of hospitals throughout the United States. The study,

conducted by the two groups that formed H2E, the American Hospital Association

and the EPA, was sent to a randomly selected sample of hospitals in the US.
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To determine the appropriateness of using this survey instrument with

Oregon hospitals, it was pre-tested with three registrants of the Portland, Oregon

Healthcare Without Harm conference whose jobs were related to medical waste.

The pre-testers worked in three different hospital environmental service

departments and were representative of the respondents who would be answering

questions. Based on their recommendations, the following sections were omitted

from the original H2E survey: Regulated Medical Waste, Hazardous Chemical

Waste, Ethylene Oxide, and Radioactive Waste. Many hospitals are reluctant to

share this type of information on hospital waste for fear of attracting unwanted

public or regulatory attention. The remaining sections included 12 questions

divided into 7 sections related to solid waste, purchasing practices, recycling,

mercury, education and general waste reduction (see Appendix C).

Questions in this survey were based on three types of formats. Questions

1, 2 and 6 were "open-ended" questions where respondents were asked to write in

information. Most of the questions in this study are similar to question 3, "close

ended with unordered choices" where respondents answered "yes" or "no".

Questions 5 and 9 are examples of "a close-ended question with ordered answer

choices" where each choice represented a gradation of a single dimension of some

concept (Diliman, 1977).

DATA COLLECTION

The study protocol was approved by the Oregon State University

Institutional Review Board for the Protection of Human Subjects. To encourage

participation in the survey and achieve a high response rate, several strategies were

utilized, including initial contact with prospective respondent via telephone, site

visit and meeting, personalization ofcover letter, and follow-up postcard.



28

Phone call and meeting

Prospective respondents were those contacted via telephone and asked to meet with

the researcher. To determine whom to call, each hospital was telephoned and the

switchboard operator was asked to connect the researcher to the "hospital waste

manager." The telephone script (Appendix D) used was based on guidelines as

stated by Dillman' s Mail and Internet Surveys: The Total Design Method (Diliman,

1978). Meetings were set up at 22 of the possible 57 hospitals, respondents were

presented with some background information on the project, including a Oregonian

article outlining the Oregon Health Care Without Harm efforts (Appendix E), a

copy of the survey to be used with a self-addressed, stamped envelope, and a cover-

letter explaining the intent of the research (Appendix F). The potential respondents

were left with this information and were informed that their participation in the

survey was voluntary. The remaining 35 hospitals that were unable to meet

personally with the researcher received the same information via the telephone and

a mailing containing the material described above.

Cover Letter

The cover letter accompanying the survey was of particular importance to those

prospective respondents who were not able to personally meet with the researcher.

It outlined the purpose of the study and was addressed to a specific person within

the hospital. To encourage participation, the cover letter was drafted using the

following strategies:

Length- the letter was limited in length to fit on one page, front and back.

Formality- the cover letter was written in a business letterform, using
official Oregon State University Department of Public Health letterhead.

. Personalization and individual attention- the name and title of each
respondent and date of mailing, February 7, 2001 was personalized on each

cover letter. Each letter was signed by the researcher and by Dr. Anna K.
Harding, Chair of the OSU Department of Public Health.



Confidentiality- Respondents were assured of the confidentiality of their

responses. Both name and organization were optional to report on the

survey.

Incentives to respond- Respondents were offered a statistical summary of

the results; A opportunity to attend a Pollution Prevention conference

sponsored by the Environmental Protection Agency, Oregon Department of

Environmental Quality, Legacy Health System and the Oregon Center for

Environmental Health; a postage paid return envelope was included in each

mailing and fax number was included as well.

Thank you and whom to contact with further questions- the respondents

were thanked for their cooperation and provided contact information for the

researchers as well as the IRB Coordinator at Oregon State University.

Mailing

The cover letter, survey, return envelope and background information were

hand delivered to 22 of the hospital respondent and mailed to the remaining 35

respondents by first class mail. Each questionnaire was identified with a three-digit

number in the upper left corner of the survey. All 57 surveys sent out were coded

with three-digit number 00 1-057. The surveys were then matched with the

materials and mailed in size 10 envelopes that were personally addressed to the

respondents. The postage paid return envelope was addressed to OSU Hospital

Waste Study, do Neha Pate!.

Follow-up phone calls and mailing

The surveys were first mailed in February 2001. One month after sending

out the mailings, fewer than 12% had been returned. A follow-up phone call was

made reminding the respondents that the date the survey response was requested by

had recently passed and their survey had not been received. Three weeks after the
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was mailed out to the remaining participants (see Appendix G).

Collection of qualitative data

In addition to the information provided by the surveys, qualitative data were

collected at four Oregon Healthcare Without Harm roundtable discussions held at

Legacy Good Samaritan Hospital, Portland on August 8, 2001; Good Shepherd

Healthcare, Hermiston, November 8, 2001; Providence Portland, January22 2002;

and Rogue Valley Medical Center, Medford, February 23, 2002, Legacy Good

Samaritan Hospital, Portland on April 4, 2001. Professionals interested in pollution

prevention in healthcare gather quarterly to discuss various topics. The researcher

attended all of the meetings above, observed the group's discussions and took

notes.

DATA ANALYSIS

All responses were collected up until January 24, 2002, a period of

approximately 11 months from the initial mailing and meetings.

Each response was coded for data entry. For example, "1" represented the

response "Yes", "2" represented the response "No", "3" represented "NA" in some

questions, and "0" was entered for questions that did not have any responses. After

the responses were coded, all data was entered into the SAS Institute, Inc. JMPIN

statistical program. The entered data were checked for accuracy by re-examining

all entries twice.

The data were analyzed using the same statistical program. Analysis

techniques include the following frequency analysis, percentage, summation, and

the chi-square test for qualitative and categorical variables; and measures of central

tendency (mean, median, and standard deviations) for the number of hospital beds.

The level of significance for analysis was set at a = 0.05.
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RESULTS AND DISCUSSION

GENERAL INFORMATION

Survey Response

Of the 57 surveys sent on February 5, 2001, only 7 (12%) were returned by

the requested return date of March 8, 2001. A follow-up call was placed to the

hospitals that had not responded, increasing the response to 13 (23%). In April

2001, 44 follow-up postcards were mailed to the remaining hospitals that had yet to

respond. In response to this reminder, five participating hospitals phoned or

emailed, requesting new surveys, which were either faxed or sent electronically to

the hospital representatives. These surveys were returned in the course of four

months, increasing the response rate to 18 (3 2%). By January 2002, 6 more

completed surveys were collected from waste managers participating in Oregon

Health Care Without Harm roundtables, resulting in a total of 24 surveys (42.1%).

While the response rate for this study was not ideal, it is comparable to similar

studies conducted on hospital waste. Barriers to collecting this type of information

from hospitals are discussed below.

The original survey (appendix B) was administered by Hospitals for a

Healthy Environment in 2000 to obtain data on pollution prevention in hospitals

nationally. Hospitals were randomly selected, and the response rate was 21% (104

out of a possible 487) (H2E, 2001). According to Research Partnerships, the

consulting firm assigned to conduct the study, one reason for the lowresponse rate

can be attributed to the general resistance hospitals exhibit when sharing

information on hospital waste, especially with the EPA (H2E, 2000). There is a

fear that information recorded on the surveys will in some way implicate the

hospitals in a negative way and attract attention unwanted from the EPA. These

same viewpoints were expressed by many of the Oregon HCWH participants in
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regards to the EPA and the Oregon DEQ. There is a level of mistrust among the

hospitals with the state and federal agencies stemming from fear of regulation, even

though agencies are working to foster relationships with hospitals to promote

voluntary pollution prevention programs like H2E. These feelings of mistrust

extend beyond government agencies and often include non-governmental

organizations (NGOs), as well. Another study conducted by the Environmental

Working Group and Health Care Without Harm that surveyed approximately 100

of the top hospitals in the country on environmental practices including mercury,

recycling, polyvinyl chloride use and purchasing, demonstrated a 50% response

rate. (EWG, 1998) While the response rate was higher for this study then the H2E

study, environmental groups often are perceived as being activist and extremist,

thus, the same apprehensions hospitals have with sharing information with

government agencies exist with NGOs.

Occupations of the persons responsible for filling out the survey are listed

in Table 1. The majority of the respondents occupy positions in environmental

services, facilities personnel management, infectious control nurse, maintenance

and housekeeping and purchasing.

TABLE 1. Occupations of Hospital Staff Providing Information for Survey

Occupations # of Respondents from Oregon
Hospitals

Environmental Services Managers 8
Facilities Managers 3
Housekeeping, Maintenance 8
Infectious Control Nurse 2
Occupational Health and Safety
Manager

4

Purchasing Manager 5
Total" 30

a
The total number of occupations (30) varies from the number Of surveys returned (24) because several

hospitals and more then one employee provide the information for the different sections of the survey.
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Hospital Types

Of the 24 hospitals, 13 (54%) can be considered "urban" hospitals, 11(46%)

can be considered "rural". For the purpose of this study, an "urban hospital" is any

hospital having 150 beds or more located within 30 miles of a city having a

population of 50,000 or greater. A rural hospital is any hospital with less then 150

beds, located 30 miles or more from an area with a population of 50,000 or greater.

These designations are based on data and defmitions from the Oregon Health

Sciences University Office of Rural Health (OHSU, 2002). Table 2 lists the total

number of Oregon Association of Hospitals and Health Systems hospitals in each

categories and the response rate for each type.

TABLE 2. Response Rate of Hospitals Categorized by Type (Urban vs. Rural)

Type of Hospital Total # of
Hospitals
Surveyed

# Of Responses Response Rate

Urbana 20 13 65%
Ruralb 37 11 30%
Total 57 24 42%

a
Urban- any hospital having 150 beds or more located within 30 miles of a city

having a population of 50,000 or greater

b
Rural- any hospital with less then 150 beds which is located 30 miles or more

from a area with a population of 50,000 or greater.

Table 4 shows the size of hospitals in Oregon as categorized by number of

beds (Oregon Association of Hospitals and Health Systems 2000 Oregon Hospital

Utilization), the number of respondents to the survey in each category, and the

response rates within each size range. Of the 57 hospitals belonging to the state
organization, 49% (28) have between 0-49 staffed beds, 12.3% (7) have between
50-98 beds, 22.8% (13) have between 99-100 beds, 5.3% (3) have between 199-
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299 beds and 10.5% (6) have between 300-400 beds. The median for the number

of beds in Oregon hospitals is 64 beds.

TABLE 3. Response Rates of Hospitals According to Number of Beds

Number of Beds Total # of # of Respondents Response Rates
Hospitals

0-49 28 9 32.1%
50-98 6 2 33.3%
99-198 13 6 46.1%
199-299 3 3 100%
300-400 6 4 66.7%
Total 57 24 42.1%

As show by Table 3 above, hospitals having 199 beds or more, all of which
are in "urban" areas, had higher survey response rates then hospitals with less then
199 beds.

ENVIRONMENTAL PURCHASING PRACTICES

Question three queried hospitals about which environmentally-preferable

purchasing practices (EPP) are being implemented at their facility. Table 4
shows the percentages of rural and urban hospitals implementing these practices
and the actual numbers of hospitals under each type (rural, urban). Following the
results is a discussion of some of the more significant fmdings regarding some of
the EPP practices.
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TABLE 4. Number of Hospitals Implementing EPP Practices

EPP Practice Urban N =13 Rural N = 11 Total N=24
Cadmium-free red 4 (3 1%) 2 (18%) 6 (25%)
bags________________
Supplies shipped 4 (3 1%) 4 (36%) 8 (34%)
in reusable
shipping
containers__________________
Reusables vs. 10(77%) 7 (64%) 17 (71%)
disposables
Office paper with 5 (38%) 4 (36%) 9 (3 8%)
at least 30%
recycled content
Chlorine-free 0 0 0
office paper
Recyclable 11(85%) 7 (64%) 18 (75%)
products_________________
Products made 10(77%) 10 (91%) 20 (83%)
from recycled
content material
Packaging that is 12(92%) 6 (55%) 18 (75%)
recyclable__________________
Minimal 5(38%) 6 (55%) 11(46%)
packaging_______________
Reduced 12(92%) 10 (91%) 22 (92%)
Haz.material

Cadmium-free red bags
Of the 24 hospitals reporting, 6 (25%) were using cadmium-free red bags.

Results from the national H2E study revealed of 104 hospitals, 51(49%) are using

the cadmium-free bags. Cadmium, a heavy metal and a known carcinogen can be

used as a pigment and some compounds are used as stabilizers for PVC (Merck,
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2001). When cadmium containing red bags and sharps containers are incinerated,

cadmium is emitted into the air (HCWH, 2001).

"Red bags" are used by hospitals around the world to collect waste that is

deemed infectious. Potentially infectious medical waste, sometimes referred to as

Regulated Medical Waste, is generally regulated at the state and local level (EPA,

2002). Oregon law defines "infectious waste" and divides it into four categories

biological waste; cultures and stocks; pathological waste; and sharps. In Oregon,

the Department of Environmental Quality mandates that all infectious waste, except

sharps, must be treated before disposal. Treatment may include incineration,

autoclaving, or other means of sterilization approved by the Oregon Health

Division (OHD) (DEQ, 2002).

Unlike many other environmentally-preferable products, there are many

manufacturers of cadmium-free red bags, including Stericycle, the nation's largest

medical waste company (Sustainable Hospitals, 2001). Information collected at the

January, 2002 Oregon HCWH roundtable showed that most waste managers, and

other hospital employees were unaware that red bags contained cadmium. As a

result of the discussion, roundtable participants requested more information on this

topic to bring back to their hospitals to enable them to make informed inquiries to

their red-bag suppliers.

Reusables vs. disposables

Of the 24 Oregon hospitals that participated in the survey, 17 (71%)

answered "yes" in regards to purchasing reusable items compared to a national

response of 65 (61%) who answered "yes" to the question (H2E, 2001). While

both the state and national results are high, a "yes" answer does not imply that

hospitals are using reusables whenever possible. For example, a study conducted

by the State of Washington's King County Solid Waste Division surveyed

participants of the Medical Industry Waste Production Roundtable on durables and

reusable use. The study found several hospitals use disposable items for which
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durable alternatives are available such as cafeteria ware, bed pans, wash basins.

drinking cups, ventilator circuits, diapers, bags, drapes and gowns. Also, exam

areas did not report the use of any durable items. Linen items in hospitals are

laundered but there are still several items for which disposables are often used such

as mattress pads, shower curtains and surgery towels. (MIRT, 2000). Switching

from disposable to reusable can often result in cost savings. For example Legacy

Health System in Portland replaced disposable egg-crate foam with durable,

washable mattresses and saved $80,000 annually (H2E, 2002).

Office paper

30% recycled- content

Of the Oregon hospitals participating in this study, 9 (3 7%) are using office

paper with at least 30% recycled content. The national H2E study found 57 (55%)

of the respondents were using at least 30% recycled content in their facilities (H2E,

2001). Most state and local government and business procurement specifications

now reference the EPA's guidelines on recycled paper. The EPA guidelines require

a minimum of 30% post-consumer content (fiber from used paper collected for

recycling) for uncoated printing and writing paper, and a minimum of 10% post-

consumer content for coated papers (EPA, 2001).

Just over a decade ago, producing high quality copy paper with any post-

consumer content was thought to be impossible (US Conference of Mayors, 1999).

Since then, advances in paper recycling technologies and improved office paper

collection efforts have made it possible to use increasing amounts of post-consumer

fiber in printing and writing papers. Although in recentyears the quality of

recycled paper has considerably improved, there is reluctance from some

procurement staff to change to recycled alternatives based on experiences with

early brands of recycled content paper that were poor quality and caused paper

jams or other malfunctions in office equipment (US Conference of Mayors, 1999).
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President Clinton's Executive Order (EPA, 2002) requiring federal agencies

to use paper with 20 % post-consumer content by the end of 1994 prompted U.S.

paper companies to perfect and expand their recycled paper manufacturing

technologies and operations. During the fall and winter of 1998, Canon U.S.A,

Hewlett-Packard, and Lexmark evaluated three brands of 30% PC multipurpose

recycled content paper, using paper with 20%-25% PC and virgin fiber content as

controls. The US Government Printing Office (GPO) also tested over a dozen

brands of 30% PC copy paper. Altogether, over 2 million sheets were tested on

various types and models of copiers, laser printers, and ink jet printers for physical

properties and performance. Tests covered paper feeding, reliability, image quality,

toner fixability, smoothness, and curl, among other things. The 30% PC studies

showed equivalent performance to 20%-25% PC and virgin papers. Based on these

results, in December 1998, the Executive Order increased the level to 30%, to

further expand recycling markets. According to the EPA, the 30% post-consumer

level will result in a 13 % reduction in the amount of solid waste requiring disposal

(US Conference of Mayors, 1999).

Chlorine-free office paper

None of the hospitals participating in this study are using chlorine-free

office paper. Nationally, 35 (34 %) of the hospitals use paper that is processed

without chlorine (H2E, 2001). According to the Environmental Working Group

Study, 45% of a hospital's waste stream is paper and paper board, and most

hospitals have not made a conscious choice to move away from chlorinated paper

products, resulting in the continued purchase of office paper, paper towels,

bathroom tissue paper and napkins that use chlorine in the bleaching process

(Environmental Working Group {EWG}, 1998).

When chlorine is utilized in the process of bleaching paper, high levels of

halogenated organic pollutants and chlorinated compounds are released into the

environment, notably dioxins and furans. Many ofthese chlorinated pollutants are
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shown to cause numerous health problems including many different kinds of

cancer, reproductive disorders, genetic damage and immune system suppression

(Chlorine Free Products Association [CFA], 2000).

In 1993, the American Public Health Association (APHA) unanimously

passed a resolution urging American industry to stop using the chemical chlorine,

and called for measurable and progressive reduction toward the elimination of the

use of chlorine-based bleaches in the pulp and paper industry. An average North

American pulp mill using chlorine chemistry will use around 35-45,000 gallons of

water per ton of pulp. A chlorine free pulp mill will use 2,500 -3,000 gallons of

water per ton of pulp (CFA, 2000). Not only do these non-chlorineor totally

chlorine-free technologies eliminate dioxins, but they also place mills on a path to

eliminate or greatly reduce the millions of gallons of polluted water they discharge

into surface waters every day (Association of Vermont Recyclers, 2002).

Environmental activists are currently pressing the EPA and a number of

states to require use of chlorine-free technologies in paper manufacturing. There

are four major chlorine free processes, each with varying degrees of dioxin

reduction that are summarized below.

Elemental Chlorine (EC) is the traditional method for paper bleaching

uses chlorine gas (elemental chlorine) to whiten paper. This process

produces large amounts of dioxins. EC paper can contain either virgin or

recycled fibers.

Elemental Chlorine-Free (ECF) uses chlorine derivatives, such as

chlorine-dioxide, and achieves reductions in dioxins. ECF paper can contain

either virgin or recycled fibers.

Totally Chlorine-Free (TCF) uses a combination of oxygen delignification

with hydrogen peroxide or ozone as the bleaching agent. Paper that is made

from TCF pulp is made with 100% virgin fibers, including wood and

alternative fibers such as kenaf. The TCF label should not be used on

recycled paper because the content of the original paper is unknown.
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which has been re-bleached with a process that does not use chlorine

compounds. Any virgin fiber in these papers is TCF. Since it is impossible

to tell whether their recycled content has been bleached with chlorine in the

past. PCF papers cannot be labeled totally chlorine-free.

The debate over different chlorine-free papers centers around the costs and

benefits of the available options. According to the American Forest and Paper

Association, using Elemental Chlorine-Free technologies, the industry spent over

$1 billion on process changes since 1985 to reduce dioxin levels by 94%.

However, despite these reductions, ECF technologies do not eliminate dioxin.

Advocates of TCF claim technologies would both eliminate paper mill dioxin and

move the mills towards to low-flow or "closed-loop" mills (Association of Vermont

Recyclers, 2002).

Common paper industry concerns about switching to TCF include the high

cost of the process change, and inferior brightness and pulp strength (which means

the shorter fibers could not be recycled as often). Quality concerns are disputed by

TCF paper manufacturers, whose paper is used reliably by companies such as

Patagonia and Saab in promotional materials (Association of Vermont Recyclers,

2002). When asked about chlorine-free paper usage, Oregon HCWH Roundtable

participants were unaware of the public health implication to using products

processed with chlorine. (January 18th, 2002 Meeting) and were confused between

the differences of "chlorine free" and "recycled."

Reduced hazardous material

Of the Oregon hospitals participating in this study, 22 (92%) are

implementing purchasing practices to reduce hazardous waste. The national H2E

study found 90 (87%) of the respondentsare doing the same (H2E, 2001). These

high numbers reflect that there is awareness among hospitals regarding
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hazardous waste reduction; part of this awareness could be attributed to the number

of programs and agencies such as the EPA, H2E, AHA and HCWH that have been

working to educate hospitals on pollution prevention in hospitals (H2E, 2001).

Hospitals that are reducing hazardous waste are also benefiting from cost-savings.

For example, Beth Isreal Medical Center in New York saves $600,000 annually

through their reduction of regulated medical waste efforts (Brown, 1997).

RECYCLING PRACTICES OF OREGON HOSPITALS

Question four queried hospitals about which materials are recycled at their

facility. Table 5 shows the actual number of urban and rural hospitals that are

recycling each type of material. Below is a discussion of some of the more

significant findings regarding recycling practices.

Paper recycling

As shown in Table 5, the recycling of paper and paper products is a practice

implemented by most hospitals: cardboard and white paper 23 (96%), mixed paper

22 (92%), newspaper 19 (79%), boxboard 18 (75%). There is very little difference

between urban and rural hospitals in Oregon with regard to recycling paper. The

national H2E study found that between 44-62% of the participating hospitals were

recycling paper and paper products. The higher levels of hospitals participating in

paper recycling can be attributed to 20 years of market development. In the 1970s

printing and writing paper was virtually impossible to find for government and

business. Starting in the 1990s, products became available in virtually every grade

from almost every distributor. As demand increased, prices have become

competitive, and with new technology quality of the product has improved

(Recycled Paper Coalition, 2000).
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TABLE 5. Recycling Practices of Urban and Rural Hospitals in Oregon

Recycling Practice Urban n=13 Rural n =11 Total n =24
Cardboard 13 (100%) 10 (91%) 23 (96%)
Paper, white 13 (100%) 10(91%) 23 (96%)
Paper, mixed 10(77%) 9 (.82%) 22 (92%)
Newspaper 12(92%) 7 (64%) 19 (79%)
Boxboard 10(77%) 8(73%) 18(75%)
Plastic, #1 PET 7(54%) 2(18%) 9(37.5%)
Plastic, #2 HDPE 7(54%) 3 (27%) 10 (42%)
Plastic, # 5
polypropylene

7(54%) 1(9%) 8 (33%)

Plastic #6 PS 7(54%) 2(18%) 9(37.5%)
Plastic, mixed 7 (54%) 2 (18%) 9 (37.5%)
Shrink wrap 5 (39%) 0(0) 5 (2 1%)
Reusable linen 12(92%) 9 (73%) 21(87.5%)
Glass, clear 11(85%) 5 (18%) 16(67%)
Glass, colored 9(69%) 3 (27%) 12 (50%)
Glass, mixed 9(69%) 2 (18%) 11(46%)
Oil (cooking, motor) 12(92%) 5 (45%) 17 (7 1%)
Steel cans 8(62%) 2 (18%) 10 (42%)
Aluminum Cans 7(54%) 8 (73%) 16 (62.5%)
Food waste, compost
(composting)

9 (69%) 2 (18%) 11(46%)

Food Donation 7(54%) 0(0) 7 (29%)
Pallets 13(100%) 8 (73%) 21(87%)
Wood 5(39%) 5 (45%) 10(42%)
Tyvek 1(8%) 0 (0) 1 (4%)
Transparencies 4(31%) 0(0) 4(17%)
InkJetCartridges 10(77%) 7(64%) 17(71%)
Foam Peanuts 10(77%) 7(64%) 17(71%)
Ice packs/coolers 1(8%) 0 (0) 1 (4%)
Computers/equipment 4(31%) 6 (55%) 10 (42%)
Toner cartridges 11(85%) 7 (64%) 18 (7 5%)
Printer Ribbons 8 (62%) 3(27 %) 11(46%)
Sharp Containers 6(46%) 8 (73%) 14 (58%)
Batteries 5 (38%) 11(100%) 16 (67%)
Fluorescent lamps 5 (3 8%) 0 5(21%)
Landscape
(composting waste)

7(54%) 5 (45%) 12(50%)

Construction and
demolition waste

2(15%) 6(55%) 8(33%)

Solvents/fixers 4(31%) 3(27%) 7(29%)
X-ray film 12 (92%) 8 (73%) 20 (83%)
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Plastics recycling

Of the 24 hospitals participating in this study 9 (37.5%) are recycling #1

PET and #6 polystyrene, 10 (42%) are recycling #2 HDPE, and 8 (33%) are

recycling #5 polypropylene. Nationally, between 13-22% of the hospitals

participating in the H2E study claimed to recycle these plastics (H2E, 2000).

According to the American Plastics Council, the number of companies handling

and reclaiming post-consumer plastics in 1999 (1,677) was nearly six times greater

than in 1986 (310) (American Chemical Society, 1999). While plastics' recycling

has become an established national industry, these lower recycling rates can be

attributed to the fact that the market is still in the developing stages. The primary

market for recycled # 1 PET bottles continues to be fiber for carpet and textiles,

while the primary market for recycled #2 HDPE is bottles. Development ofnew

end uses for recycled PET bottles (such as coating for corrugated paper and other

natural fibers to make waterproof products like shipping containers) will fuel the

demand for more post-consumer plastics in the future. For HDPE, a similar

situation exists for recycled-content landscape and garden products, including

everything from lawn chairs to garden edging (ACS, 1999).

In January 2000, the State of Washington's King County Solid Waste

Division conducted a "Managing Medical Plastics" Seminar as part of the Medical

Industry Waste Production Roundtable. Barriers to recycling plastics in the

hospital setting included:

Hauler only accepts limited types of plastics

Contamination from contents of plastic containers

Time and labor costs of separating recyclables from non-recyclables

Finding recycling options for medical plastics

Markets for plastic commodities
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Storage

Transportation; developing a hauler system for collecting the

plastics

Ensuring that the hospital is providing a clean, sorted recycling

stream

. Confusion over whether waste haulers will accept #1 and #2 media

bottles, even when triple rinsed

As shown in Table 6, the recycling rate for this study was higher among

urban hospitals. A Chi-square test was applied to the relationship between hospital

type (rural or urban) and recycling plastic (types: #1 PET, #6 PS, mixed) and was

not statistically significant, x2 (1, N=24) = 3.234, p .0721, using an alpha level of

0.05. Chi-square test was applied to the relationship between hospital type (rural or

urban) and recycling plastic (# 5 polypropylene and shrink wrap) and found to be

statistically significant, x2 (1, 24) = 5.371, p=. 0205, using an alpha level of

0.05. The observed frequencies can be found in Table 5. Urban hospitals are more

likely than rural hospitals to recycle plastics. While all hospitals face the bathers to

recycling plastics discussed above, rural hospitals are confronted with the added

disadvantage of being isolated from many recycling services.

Food Donation

Of the 24 participating hospitals in this study, 29% (7) are donating food

surplus. All 7 hospitals donating food are in urban settings. A Chi-square test was

applied to the relationship between hospital type (rural or urban) and food donation

and found to be statistically significant, x2 (1, N=24) = 8.362, p= .003 8. The

observed frequencies can be found in Table 5. Urban hospitals are more likely to

donate food than rural hospitals.

According to the United States Department of Agriculture, if 5% of the food

wasted annually were recovered, 4,000,000 people could be fed each day. Few

participating hospitals in this study reported donation of food, but according to
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designed to reduce food waste for Clackamas County, the fear of liability risk is

one of the biggest barriers to increasing food donation and decreasing food waste.

In reality this is not the case; donors who provide food in good faith are protected

by both state and federal Good Samaritan laws that were designed both to

encourage donation of needed foods and to protect donors (Erickson, 2001).

Fletcher Allen Health Care in Vermont has maintained a successful food waste

program for several years. Food preparation waste and leftovers from cafeteria

steam tables are brought to a farm where they are composted. The hospital sends

all edible food to a local food bank (H2E, 2002).

Glass recycling

Of the 24 participating hospitals in this study, between 46-67% (11-16) are

recycling glass (clear, colored mixed). This exceeds the national rate of 23-28% of

hospitals that are recycling glass. (H2E, 2000). The higher glass recycling rates

among Oregon hospitals might be attributed in part to the Oregon Bottle Bill passed

in 1971 (DEQ, 1999). This law requires that all beer and carbonated soft drink

containers be returnable and have a minimum reflmd value. This refund, which

applies to aluminum cans as well as glass, provides a monetary incentive to recycle

these types of container. During the last 30 years, beverage container return rates

in Oregon have been about 90%. Return rates in 1972, prior to the Bottle Bill, were

less than 25%. Return rates in states that do not have Bottle Bills average about

40% (DEQ, 1999).

Solvents and fixers

Of the 24 participating hospitals in this study, 7 (29%) are, recycling

solvents and fixers. Nationally, 37% of hospitals are recycling solvents and fixers

(H2E, 2000). While these percentages do not represent the majority of hospitals, it

should be noted that recycling is one step of a pollution prevention (P2) program in
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reduction (H2E, 2002). This practice prevents or reduces the generation of waste

materials that may otherwise be released to air, land or water. Examples of source

reduction include substituting input material or changing production processes to

reduce the amount of waste generated. Using mercury free lab chemicals is one

example of how labs are substituting toxics chemicals for less toxic agents. As

shown on Table 6, 24 hospitals in this study, 12 (50%) have started to use mercury-

free chemicals; nationally 55% have done the same (H2E, 2001). This eliminates a

highly toxic chemical in the facility, reduces environmental liability of disposal,

and may reduce waste disposal costs. Only after source reduction should labs then

look into recycling of existing chemicals found in the lab. Recycling solvents and

fixatives involves the use, reuse, or reclamation of materials. An example is

employing on-site or off-site techniques to remove contaminants from a waste

stream so that the regenerated material can be reused, such as distillation of

alcohols and reuse of the alcohol (City of Albuquerque, Wastewater Utility

Division, 2002).

Fluorescent lamps

As shown in Table 5, six (25%) hospitals participating in this study are

recycling fluorescent lamps. Nationally, 41% of hospitals are recycling lamps

(H2E, 2000).

A Chi-square test was applied to the relationship between hospital type

(rural or urban) and lamps recycling was found to be statistically significant, x2 (1,

N=24) = 5.344, p .0208. Urban hospitals are more likely to recycle lamps than

rural hospitals.

Hospitals, businesses and state agencies in Oregon discard several million

lamps each year, making this the largest source ofmercury in our solid waste-

stream. While these bulbs are more energy efficient than incandescent bulbs, they
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contain mercury, and often wind up in solid waste landfills where they will remain

virtually forever, potentially polluting the soil and ground water (DEQ, 2001).

To assess why lamps are not being recycled, barriers to recycling

fluorescents in hospitals were discussed at the January 22, 2002 Oregon HCWH

roundtable meeting. Waste managers in attendance stated that education and

behavior modification (collecting, storing, and packaging habits) of the employees

who switch out the lamps generally housekeeping/maintenance staff) were the

barriers, not the cost of recycling. Local lamp recyclers whose clients are some

hospitals confirmed this as well.

Computers/ equipment

Of the 24 participating hospitals in this study, 10 (42%) are recycling

computers and other equipment. Nationally, 51% of hospitals are recycling

computers and equipment (H2E, 2000).

While many hospitals are recycling computers, it is likely that they are also

storing many more unused computers and electronics. According to the Institute for

Local Self-Reliance, approximately 75 percent of obsolete electronics are currently

being stored or warehoused until there is agreement on the best way to manage this

waste (EPA, 2000). Advances in technology are rapidly rendering former top of

the line products as obsolete. According to the EPA, an estimated 20 million

personal computers became obsolete in 1998. Most of these are stored in

households and businesses. Of the remainder, the bulk was disposed of as solid

waste. Fewer than 6% of personal computers were recycled (EPA, 2000).

Currently, the useful life of a computer is only 3 to 5 years and this is decreasing as

technology evolves. In 2005, more than 63 million personal computers are

projected to be retired according to a recent study by the National Safety Council

(EPA, 2000). Many of these electronics devices contain toxic chemicals such as

lead, cadmium, mercury and other hazardous materials. Should electronic waste be
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disposed of as solid waste, there is the potential threat that these toxics could leak

from landfills into groundwater and endanger public health and the environment.

The current study revealed that for every material listed except computers

and equipment, rural hospitals recycled less than urban hospitals (See Table 5). For

example, 18% of rural hospitals recycle plastic compared to 54% urban, and 45%

of rural hospitals recycle glass compared to 85% of urban hospitals. While

recycling is becoming more and more mainstream, it continues to be difficult at

smaller, rural hospitals. Major barriers are lack of space to collect materials and

finding vendors to receive the recyclables at a reasonable cost (Oregon HCWH,

2001).

MERCURY REDUCTION PRACTICES

Question five queried hospitals about which mercury reduction practices are

being implemented at their facility. Table 6 shows each mercury reduction practice

and summarizes the number of hospitals that have a "plan in place" have a" plan

not yet implemented", or have "no plan." Below is a summary of some of the more

important results including the findings that for each mercury reduction practice,

urban hospitals in Oregon were more likely to have a plan already in place and

being implemented than rural hospitals (Table 6). Most Oregon hospitals have

either a "plan in place" for each practice or "no plan in place", only a few had

"plans in place that had not yet been implemented." (Table 6).
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Table 6. Mercury Reduction Practices: Plans in Place Oregon Hospitals.

Mercury Reduction Practices
Yes

Plan in Place
And

Implemented

Yes
Plan in Place

But Not
Implemented

No Plan
in Place

Check drains/pipes for mercury contamination 3(13%) 0 21(88%)
Inventory mercury sources 10 (42%) 0 14 (58%)
Recycle batteries 10 (42%) 0 14 (58%)

Recycle fluorescent bulbs 5(21%) 0 19 (79%)
Require vendors to disclose mercury content
below 1%

4 (17%) 1(4%) 19 (79%)

Purchase mercury-free housekeeping chemicals 16 (67%) 1 (4%) 7 (29%)
Purchase mercury-free pharmaceutical

products_____________13 (54%) 0 11(46%)

Purchase mercury-free laboratory chemicals 12 (50%) 0 12(50%)
Replace mercury-containing equipment switches 11(46%) 0 13 (5 4%)
Replace mercury-containing gauges 13 (54%) 1(4%) 10 (42%)
Replace mercury-containing
cantortubes/dialators

15 (62%) 0 9(37.5%)

Replace mercury thermometers 15(62.5%) 3 (12.5%) 6(25%)

Replace mercury blood pressure units 18 (75%) 0 6 (25%)
Reduce purchasing of mercury-containing
products

18 (75%) 0 6 (2 5%)

Reduce purchasing of mercury-containing products

Of the 24 hospitals participating in this study, 18 (75%) are reducing

purchasing of mercury-containing products, 6(25%) have no plans to reduce the

amount of mercury- containing products purchased. Nationally, 74% of hospitals

have implemented a plan, 10% have a plan in place that has not yet been

implemented and 16% have no plan in place (H2E, 2001).

A Chi-square test was applied to the relationship between hospital type

(rural or urban) and reducing purchasing of mercury containing products and found

to be statistically significant, x? (1, N24) 9.455, p .0021, using an alpha level
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or rural hospitals answered yes to having a plan in place and implemented; 6 (55%)

of the urban hospitals had no plan in place. Urban hospitals are more likely to

reduce purchasing of mercury containing products than rural hospitals.

Replace mercury blood pressure units

Of the 24 hospitals participating in this study, 18 (75%) are replacing

mercury blood pressure units, and 6 (25%) have no plans to replace mercury blood

pressure units. Nationally, 68% of hospitals have implemented a plan, 15% have a

plan in place that has not been implemented and 17% have no plan in place (H2E,

2001).

A Chi-square test was applied to the relationship between hospital type

(rural or urban) and replacing mercury blood pressure units and found to be

statistically significant, x2 (1, 24) = 4.531, p= .0333. The observed frequencies

were 12 (92%) of urban hospitals and 6(55%) of rural hospitals have a plan in place

and implemented; 1(9%) of the urban hospitals 6 (5 5%) of the rural hospitals had

no plan in place. Urban hospitals are more likely to replace mercury blood pressure

units than rural hospitals.

Replace mercury-containing cantor tubes/dialators

Of the 24 participating hospitals in this study, 62.5%(15) are replacing

mercury-containing cantor tubes/dilators, 37.5% (9) have no plans to replace

mercury-containing cantor tubes/dilators. Nationally, 55% of hospitals have

implemented a plan, 19% have a plan in place that has not been implemented and

26% have no plan in place. (H2E, 2001).

A Chi-square test was applied to the relationship between hospital type

(rural or urban) and replacing mercury-containing cantor tubes/dilators and found

to be statistically significant, x2 (1, N24) 10.752, p .00 10, using an alpha level

of 0.05. The observed frequencies were 12 (92%) of urban hospitals and 3(27%) of
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rural hospitals have a plan in place and implemented; 1(9%) of the urban hospitals

8 (73%) of the rural hospitals had no plan in place. Urban hospitals are more likely

to replace mercury-containing cantor tubes/dilators than rural hospitals.

Purchase mercury-free pharmaceutical chemicals

Of the 24 hospitals participating in this study, 13 (54%) are purchasing

mercury-free pharmaceutical chemicals, and 11(46%) have no plans to purchase

mercury-free pharmaceutical chemicals. Nationally, 53% of hospitals have

implemented a plan, 13% have a plan in place that has not been implemented and

34% have no plan in place. (H2E, 2001).

A Chi-square test was applied to the relationship between hospital type

(rural or urban) and purchasing mercury-free pharmaceutical chemicals and found

to be statistically significant, x2 (1, N=24) = 10.592, p .0011. The observed

frequencies were 11(85%) of urban hospitals and 2 (18%) of rural hospitals have a

plan in place and implemented; 2(15%) of the urban hospitals 9(82%) of the rural

hospitals had no plan in place. Urban hospitals are more likely to purchase

mercury-free pharmaceutical chemicals than rural hospitals.

Require vendors to disclose mercury content below 1%

Of the 24 participating hospitals in this study, (4) 17% are requiring vendors

to disclose mercury content below 1%, 1 (4 %) has a plan in place that has not been

implemented and 19 (79%) have no plans to require vendors to disclose mercury

content below 1%. Nationally, 34% of hospitals have implemented a plan, 7% have

a plan in place that has not been implemented and 59% have no plan in place (H2E,

2001).

Inventory mercury sources

Of the 24 hospitals participating in this study, 10 (42%) have inventory

mercury sources, 14 (5 8%) have no plans to inventory mercury sources. Nationally,
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49% of hospitals have implemented a plan, 10% have a plan in place that has not

been implemented and 41% have no plan in place (H2E, 2001).

A Chi-square test was applied to the relationship between hospital type

(rural or urban) and conducting an inventory of mercury sources and found to be

statistically significant, x2 (1, N=24) =4.6, p .0318. The observed frequencies

were 8 (62%) of urban hospitals and 2(18%) of rural hospitals have a plan in place

and implemented; 5(38%) of the urban hospitals 9 (82%) of the rural hospitals had

no plan in place. Urban hospitals are more likely to purchase mercury-free

pharmaceutical chemicals than rural hospitals.

BARRIERS TO MAKING MEDICINE MERCURY-FREE

Mercury-free medicine is technically- feasible, proven by the number of

hospitals that have successfully implemented mercury eliminationprograms (H2E,

2001). These experiences have helped to identify obstacles and strategies to work

through them. Pollution prevention groups throughout the country have collected

these experiences in various resources to assist other hospitals attempting the same

goal. The National Pollution Prevention Roundtable held their annual spring

conference in Portland from April 2 - April 5th, 2002. The conference proceedings

included four healthcare sessions that were moderated by experts from around the

country. Several of these experts in healthcare pollution prevention participated in

an Oregon HCWH roundtable on April 3, 2002 at Legacy Health System. Primary

obstacles that were identified to be expected by a healthcare senior decision maker

in regards to mercury reduction include the following issues:

Lack of Knowledge Base

The need for education to strengthen the general understanding of all staff

on the impacts of mercury on the environment and on the health of hospital

employees, patients and the public has already been emphasized. Educationon the

life cycle costs of mercury equipment is also extremely important when prioritizing
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where and when to replace mercury-containing equipment. These costs include

hazardous material training, potential clean-up expenses, hazardous waste reporting

requirements, and potential wastewater treatment fmes. There is also widespread

misunderstanding of the accuracy of mercury-free equipment, especially among

medical staff that has been trained on mercury equipment. It is important to educate

medical staff on the availability of mercury-free equipment such as thermometers,

gastrointestinal devices and sphygmomanometers that offer the same level of

accuracy as the mercury product. These are some of the examples that illustrate the

need for an expanded knowledge base concerning mercury reduction and

elimination. State and local governments have many conferences and training

materials on mercury elimination. The resources provided by HCWH and H2E also

provide a strong foundation for any mercury reduction initiative.

Budget

Cost containment is a reality in healthcare, and it may be difficult to defend

any budget that includes staff time for mercury pollution prevention and equipment

replacement costs (especially for properly functioning mercury-containing

equipment). However, many hospitals have learned that the cost and health risks

associated with containment of a mercury spill often outweigh the replacement

costs. In addition, there are tremendous public relations benefits to any organization

that begins a mercury reduction initiative. Mercury thermometer exchanges

typically foster tremendous public support. Management interested in

implementing a mercury reduction program may use innovative interdepartmental

budgeting as it develops its program.

Time

As with all programs, it is important to set and prioritize time for

communication and meeting attendance for ongoing mercury pollution prevention

task force initiatives. If consideration is not given to time management, it can have



a tremendous negative impact on the program. It may be best to delay

implementation than to begin and provide minimal attention to the program.

While all hospitals must contend these barriers, rural hospitals are

particularly susceptible to encounter these obstacles for the following reasons: rural

hospitals tend to have less resources including money, staff access to vendors and

most pollution prevention educational programs target urban hospitals.

POLICY ON POLLUTION PREVENTION

Question eleven queried hospitals on whether a corporate policy on

pollution prevention exists at their facility. Of the 24 hospitals participating in this

study, only two (8%) had a corporate pollution prevention policy in place (Figure

3). In the national study, 40% of the participating hospitals claimed to have a

national pollutionprevention policy (H2E, 2001).

FIGURE 2. Corporate Policy on Pollution Prevention /Source Reduction.

92% No

rT7
8% yes

The two parts to question twelve queried hospital on whether their facility

had a written goal for waste volume reduction efforts and waste toxicity reduction

efforts. Similar to the results for question 12, only two (8%) had a written goal for

waste volume reduction. Nationally, 36% of hospitals had a written goal for waste
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volume reduction (H2E, 2001). None of the hospital participating in this study had

a written goal for waste toxicity reduction efforts; Nationally, 29% of the hospitals

had written goals for waste toxicity reduction.

Healthcare professionals, including waste managers, health and safety

officers and purchasers attending April 3, 2002 Oregon HCWH roundtable

participated in a discussion as to why hospitals do not have written polices in place

regarding pollution prevention/source reduction. The consensus was that as these

types of practices (pollution prevention/source reduction, waste volume reduction,

waste toxicity reduction) are generally not regulated, therefore hospitals have been

less likely to initiate developing a written policy. The participants also felt that

given the infrastructure of the hospitals, in most instances, the decision/policy

makers are not the hospital employees that deal directly with the waste. Without

buy-in from upper level management, pollution prevention policies have little

chance to be implemented. However, with the rising costs of waste disposal, new

JHACO standards, an increase in pollution prevention initiatives such as Hospitals

for a Healthy Environment and Health Care Without Harm, and a better

understanding of the public health ramifications of hospital waste, participants felt

that should they "shepherd" a framework of policies to their facilities, the policies

could have a greater chance of being implemented. Two national healthcare

systems, Catholic Healthcare and Kaiser Permanente have been able to create and

successfully implement environmental policy by starting with a core "green team"

and then using a "bottom-up" approach by involving hospital employees from all

departments and obtaining support from upper level management (H2E, 2000).
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CONCLUSIONS AND RECOMMENDATIONS

CONCLUSIONS

The following conclusions are based on the survey results and information

collected at the Oregon Health Care Without Harm roundtables.

Three environmentally-preferable purchasing practices (EPP) are being

implemented by the majority of Oregon hospitals, including purchasing reduced

hazardous material (92%), packaging that is recycled (75%) and products that are

made from recycled content material (83%). Other EPP practices such as the

purchasing of cadmium-free red bags (25%), supplies shipped in reusable shipping

containers (34%) and minimal packaging (46%) are only being implemented in a

few hospitals in Oregon. None of the hospitals are purchasing chlorine-free office

paper. EPP practices that reduce regulated hazardous materials that are expensive to

manage were more likely to be implemented by Oregon hospitals. Also, EPP

practices were more likely to be implemented if hospital purchasing departments

are involved and committed to pollution prevention.

The majority of Oregon hospitals in this study are recycling paper (96%),

cardboard (96%), clear glass (67%), linens (87.5%), pallets (87%), toner cartridges

(75%), batteries (67%) and X-ray film (83%). Between 20-50% of the hospitals in

this study are recycling plastics, mixed and colored glass, composting food,

computers and equipment, fluorescent lamps and solvents/fixers. Major barriers to

recycling in hospitals include lack of established markets for some materials,

limited space to collect the materials, and low employee participation.

With regard to mercury reduction, hospitals in Oregon either had a plan in

place and were implementing it, or had no plan at all. Less than 12% have drafted

a mercury reduction plan that has not yet been implemented. More than 50% of

hospitals in this study are reducing the purchasing of mercury-containing products,

replacing mercury blood pressure units and gauges, lab and housekeeping
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chemicals, and pharmaceuticals. Less than 50% are replacing switches, recycling

batteries and conducting an inventory of mercury sources. Less than 17% of

hospitals in this study are checking drains and pipes for mercury contamination,

recycling fluorescent lamps and requiring vendors to disclose mercury content

below 1%. The Environmental Protection Agency and American Hospital

Association agreement to virtually eliminate mercury-containing waste from

hospitals' waste streams by 2005, and state -wide legislation banning mercury use

have helped to make mercury reduction in hospitals a priority. Barriers, however to

eliminating mercury still exist. Beyond the more obvious mercury- containing

devices, many hospitals are unaware that the neurotoxin exists in a variety of other

products found in the hospital. While most hospitals no longer purchase new

mercury-containing devices, facilities face the dilemma of dealing with mercury

containing products that already exist in the hospitals, such as lab chemicals and

pharmaceuticals. The costs associated with disposal of mercury as a hazardous

waste is a major barrier to elimination.

Hospitals located in urban areas in Oregon are more likely than rural

hospitals to implement pollution prevention strategies. Rural hospitals tend to have

less financial resources and human resources to put towards pollution prevention.

Also, space constraints, lack of vendors, and lack of technical assistance to

implement P2 programs from government and non-governmental agencies that

tend to be more concentrated in urban areas are other limitations rural hospitals

face.

Almost all Oregon hospitals in this study lack a corporate policy on

pollution prevention/source reduction. These hospitals also have no written goals

on waste volume reduction or waste toxicity reduction efforts. Currently, these

types of policies are not regulated. The few hospitals that have put policies in place

have done so voluntarily, and with the full support from upper-level management.
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RECOMMENDATIONS

The following recommendations are made based on the results of this study.

Environmentally Preferable Purchasing

In order to implement EPP, request support from top management in the

form of a policy statement.

Staff in Purchasing Departments within each hospital need to be educated-

most are not aware of the link between the products they choose and the

environmental impacts of these products.

Hospitals should set up environmentally-preferable purchasing advisory

teams with a cross section of hospital employees participating to ensure

input from front-line workers and upper level management. The role of the

EPP team is to determine goals and objectives such as increasing the

purchase of recyclables or reusables by 30% by the next fiscal year.

The EPP team should also establish a relationship with the hospital's

Group Purchasing Organization (GPO). One tactic is a letter writing

campaign to the hospital GPO requesting environmentally- preferable

products.

Once measurable goals have been determined, choose small, manageable

pilot projects, for example replacing mercury blood pressure units or lab

chemicals containing mercury.

Determine educational needs to implement EPP, for example, educate

purchasers and users on the need for EPP, top management on what support

is needed to implement EPP, and how new products/practices will be

evaluated and what necessary feedback is desired.



Waste Minimization and Recycling

Establish a "Green Team." Convene a task force of administrators,

housekeepers, nurses and others who are responsible for waste handling.

Directors of purchasing and environmental services, someone from the

product selectionlsafety team, risk managers, safety managers, director of

nursing, and interested employees can also be involved. This group can

then strategize about courses of action for the facility with input from all

responsible sectors.

Conduct a waste audit. This establishes a baseline of existing hospital

waste and will help determine how to shape a waste minimization program.

Waste audit guidelines and other tools can be found on pollution prevention

websites such as www.h2e-online.org the Hospitals for a Healthy

Environment site. Tools such as the H2E audit will guide hospitals to

consider everything that exits the hospitalin the form of recyclables, red

bag waste, solid waste, food waste, laboratory chemicals, chemotherapeutic

and pathological waste.

Education should be a top priority. Hospital nursing and housekeeping staff

should be instructed on the proper way to segregate waste. Staff should

receive training about the environmental and public health consequences of

medical waste. Post signs where waste is sorted.

Hospitals should make recycling a priority. There are more than 25

materials in a hospital that can be safely and easily recycled, none of these

things should enter the waste stream. Cardboard, glass, office paper, drink

cans, newspapers, magazines, and PETE #1 and HPDE #2 plastic have

nationwide recycling markets. Set aside space for bins and work with the

hospital's waste hauler to expand the scope of recycling contracts.

Mentoring relationships should be established linking rural hospitals with

urban hospitals that have successful recycling programs in place.



Utilize the existing network of Oregon hospitals through the Oregon

HCWH Campaign to create state-wide recycling initiatives. For example, a

program that offers all hospitals discounted rate for the first year to recycle

fluorescent lamps would be one strategy to get hospitals to participate. The

recycler offering the discount would benefit by receiving Oregon hospitals

as on-going customers.

Mercury Reduction

Conduct a mercury audit to identify' all uses and sources of mercury

in the institution.

Commit to eliminate the use of mercury by investigating opportunities

to phase out mercury-containing items where fewer barriers exist and steps

can be taken. For example, investigate replacing mercury-filled patient

thermometers with digital or electronic thermometers; replacing mercury

with water in Miller-Abbott Tubes, replacing mercury-containing bougies

or esophageal dilators with silicon ones; or replacing mercury-filled blood

pressure measuring devices with aneroid units.

Implement a "Mercury-Free Purchasing Policy." Assign materials

management staff to communicate with suppliers about the policy and to

work with staff on finding non-mercury alternatives

Educate and train hospital employees about facility protocols, including

information about mercury and its effects on human health and the

environment. Hold a mercury thermometer exchange for your employees.

Discontinue sending mercury thermometers home with the parents of

newborns and other patients.

Build on the current successes of mercury reduction in hospitals by

expanding the phase-out to include less obvious mercury sources such as

lab chemicals and pharmaceuticals.
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Rural Hospitals and Pollution Prevention

Pollution prevention groups such as Oregon Health Care Without Harm,

Oregon Department of Environmental Quality and Hospitals for a Healthy

Environment should focus outreach and education efforts on rural

hospitals.

Utilize existing services that exist at rural hospitals to implement pollution

prevention programs, for example requiring vendors to participate in a

take-back program of any materials that can be recycled or negotiating with

haulers who bring in supplies to transport recyclables to areas where they

can be processed.

Rural hospitals can join pollution prevention list serves such as the Oregon

Health Care Without Harm list (HCWH(oregon-health.org) or the H2E

list serve (www.h2e-online.org) to share and learn technical information,

find educational tools and identif' practical strategies for mercury

elimination and discuss other pollution prevention and waste minimization

issues.

Hospital Policy on Pollution Prevention/Source Reduction

Approach and involve upper level management to work with hospital

"green teams" to develop a hospital policy on pollution prevention. The

policy should include specific goals for waste and toxicity reduction.

Healthcare facilities should re-examine mission statements for evidence of

concern about public health and environmental impacts.

The policy should be in written form, and a designated person(s) should be

responsible for implementing and evaluating its effectiveness at regular

intervals.

Finally, while all hospitals whether urban or rural are unique, they also share

many similarities. Hospitals are each other's most under-used resource.
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Historically, there has been competitive nature among hospitals, especially in the

urban areas that often prevents them from working together on many issues.

Programs such as the Oregon Health Care Without Harm campaign work to bring

hospitals together and facilitate information sharing through roundtable meetings,

special-interest meetings and tours, email list-serves, hospital incentives through

pollution prevention pilot programs and coalition building. These efforts have

fostered relationships between hospitals and are helping move Oregon hospitals

collectively towards pollution prevention in healthcare.
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Albany General Hospital, 1046 West 6th Street, Albany 97321 (541) 812-4000

Ashland Community Hospital, Post Office Box 98, Ashland 97520 (541) 482-2441

Columbia Memorial Hospital, 2111 Exchange Street, Astoria 97103 (503) 325-4321

St. Elizabeth Health Services, 3325 Pocahontas Road, Baker City 97814
(541) 523-6461

Southern Coos General Hospital, 640 West 4th, Bandon 97411(541) 347-2426

St. Charles Medical Center, 2500 NE Neff Road, Bend 97701 (541) 382-4321

Harney District Hospital, 557 West Washington, Burns 97720 (541) 573-7281

Kaiser Sunnyside Medical Center, 10180 SE Sunnyside Road, Clackamas 97015
(503) 652-2880

Bay Area Hospital, 1775 Thompson Road, Coos Bay 97420 (541) 269-8111

Coquille Valley Hospital, 940 East 5th Street, Coquffle 97423 (541) 396-3101

Good Samaritan Hospital-Corvallis, Post Office Box 1068, Corvallis 97339
(541) 757-5111

Cottage Grove Healthcare Community, 1340 Birch, Cottage Grove 97424
(541) 942-0511

Valley Community Hospital, Post Office Box 378,Dallas 97338 (503) 623-8301

Wallowa Memorial Hospital, Post Office Box 460,Enterprise 97828 (541) 426-3111

Sacred Heart Medical Center, Post Office Box 10906, Eugene 97440 (541) 686-7300

Peace Harbor Hospital, Post Office Box 580,Florence 97439 (541) 997-8412

Tuality Forest Grove Hospital, 1809 Maple, Forest Grove 97116 (503) 357-2173

Curry General Hospital, 94220 East 4th, Gold Beach 97444 (541) 247-6621
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Three Rivers Community Hospital and Health Center, 715 NW Dimmick,
Grants Pass 97526 (541) 476-6831

Three Rivers Community Hospital and Health Center, 1505 NW Washington Blvd.,
Grants Pass 97526 (541) 479-7531

Legacy Mt. Hood Medical Center, 24800 SE Stark, Gresham 97030 (503) 667-1122

Pioneer Memorial Hospital, Post Office Box 9,Heppner 97836 (541) 676-9133

Good Shepherd Community Hospital 610 NW lltl, Hermiston 97838 (541) 567-6483

Tuality Community Hospital, Post Office Box 309,Hillsboro 97123 (503) 68 1-1 111

Hood River Memorial Hospital, Post Office Box 149, Hood River 97031

Blue Mountain Hospital, 170 Ford Road, John Day 97845 (541) 575-1311

Merle West Medical Center, 2865 Daggett, Kianiath Falls 97601 (541) 882-6311

Grande Ronde Hospital, Post Office Box 3290, La Grande 97850 (541) 963-8421

Lake District Hospital, 700 S. "J" Street, Lakeview 97630 (541) 947-2114

Lebanon Community Hospital, Post Office Box 739,Lebanon 97355 (541) 258-2101

North Lincoln Hospital, Post Office Box 767, Lincoln City 97367 (541) 994-3661

Mountain View Hospital, 470 NE "A" Street, Madras 97741 (541) 475-3882

Columbia Willamette Valley Medical Center, 2700 Three Mile Lane,
McMinnville 97128 (503) 472-6131

Providence Medford Medical Center, 1111 Crater Avenue, Medford 97504
(541) 773-6611

Rogue Valley Medical Center, 2825 Barnett Road, Medford 97504 (541) 773-4900

Providence Milwaukie Hospital, 10150 SE 32nd Milwaukie 97222 (503) 652-8300

Providence Newberg Hospital, 501 Villa Road, Newberg 97132 (541) 265-2244

Pacific Communities Hospital, Post Office Box 945 Newport 97365 (541) 265-2244
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Holy Rosary Medical Center, 351 SW 9tI,Ontario 97914 (541) 889-5331

Willamette Falls Hospital, 1500 Division, Oregon City 97045 (503) 656-1631

St. Anthony Hospital, 1601 SE Court Avenue, Pendleton 97801 (541) 276-5121

Adventist Medical Center, 10123 SE Market, Portland 97216 (503) 257-2500

Bess Kaiser Medical Center, 5055 North Greeley, Portland 97217 (503) 285-9321

Doernbecher Children's Hospital, 3181 SW Sam Jackson Park Road, Portland 97201
(503) 292-8311

Eastmoreland General Hospital, 2900 SE Steele, Portland 97201 (503) 234-0411

Legacy Emanuel HospitaVHealth Center, 801 North Gantenbein, Portland 97227
(503) 413-2200

Legacy Good Samaritan Hospital and Medical Center, 1015 NW 22nd Avenue,
Portland 97210 (503) 413-7711

University Hospital, 3181 SW Sam Jackson Park Road, Portland 97201
(503) 494-8311

Pacific Gateway Hospital, 1345 SE Harney, Portland 97202 (503) 234-5353

Providence Portland Medical Center, 4805 NE Glisan, Portland 97213
(503) 215-1111

Providence St. Vincent Medical Center, 9205 SW Barnes Road, Portland 97225
(503) 297-4411

Shriners Hospital for Children, 3101 SW Sam Jackson Park Road, Portland 97201
(503) 241-5090

Veterans Affairs Medical Center, Post Office Box 1034,Portland 97207
(503) 220-8262

Woodland Park Hospital, 10300 NE Hancock, Portland 97220 (503) 257-5500

Pioneer Memorial Hospital, 1201 North Elm, Prinevifie 97754 (541) 447-6254



74

Central Oregon District Hospital, 1253 North Canal Blvd, Redmond 97756
(541) 548-8131

Lower Umpqua Hospital, 600 Ranch Road, Reedsport 97467 (541) 271-2171

Douglas Community Hospital, 738 West Harvard, Roseburg 97470 (541) 673-6641

Mercy Medical Center, 2700 Stewart Parkway, Roseburg 97470 (541) 673-06 1 1

Veterans Affairs Medical Center, 913 Garden Valley Blvd., Roseburg 97470
(541) 440-1000

Salem Hospital, Post Office Box 14001, Salem 97309 (503) 370-5200

Providence Seaside Hospital, 725 South Wahanna Road, Seaside 97138
(503) 717-7000

Silverton Hospital, 342 Fairview, Silverton 97381 (503) 873-1500

McKenzie-Willamette Hospital, 1460 "G' Street, Springfield 97477 (541) 726-4400

Santiam Memorial Hospital, 1401 North 10th, Stayton 97383 (503) 769-2175

Mid-Columbia Medical Center, 19th and Nevada Streets, The Dalles 97058
(541)296-1111

Tillamook County General Hospital, 1000 Third Street, Tillamook 97141
(503) 842-4444

Legacy Meridian Park Hospital, 19300 SW 65th Avenue, Tualatin 97062
(503) 692-1212
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Baseline Waste Suriey
Sponsored by Hos pta/s for 8 leaIthy Environment

Fac/Iity/Svstem Name
City State

Respondents Name. Title:
Telephone Number

For each of the following, please provide data based on the primary facility or main campus forwhich you are responsible:

So we can understand the type of facility or system you are reporting on, please check the type of
services provided and square footage (in total, if not known by type):

Adjusted Type of
Patient Service(s)
Days

Total Sq. ootage
By Facility

a. n-Patient/Hospitals
(

Ambulatory Care/Out Patient Clinics
c. General/Administrative Buildings
(buildings having no clinical functions)
d. Long Term Care

Total Facility / System Square Footage

Please answer Q.2 for the solid waste generated and disposed of by your facility for FY '00.

Check /-1ow Measured or Write In Other Way
Cubic Other

Lbs. Tons Yards (Write in)2a. Total amount of SOUD WASTE

2b. SOLID WASTE disposal cost per year (Record exact amount) $

2c. How SOLID WASTE disposed: fRecord%ioreach.) % Land-filled
% Incinerated

_______% Disposed in other way
(Record other way)

TOTAL MUST EQUAL 100%

Purchasing Practices

3. Please indicate whether each of the following environmentally-preferable purchasing practices arebeing implemented at your facility: (Answer Yes or No to each. Answer yes' even if The program is not fullyimplemented.

YES
YES NOa. Reduced hazardous materials g. Office paper with at least 30%

b. Minimal packaging
1 2 recycled content ltc. Packaging that is recyclable D2 h. Reusables vs. disposables

d. Products made from recycled i. Supplies shipped ri reusable
content material

1 2 shipping containers
e. Recyclable products

2 i. Cadmium-free red bags
f. Chlorine-free office paper

i k. Other:__________________________________
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Recycling
4. For each natenal ised below please check wnether or not the material is currently oetng recycled at yourfacility.

Recycled?
Recycled?YES NO

YES NOj ard
I Food donationwhite I

I u.Palletsmixed
V. WOüd

II ,.. r...E. r.e.oxDoara
I

i f.Plastic, #1PET i
q.Plastic, 2 HOPE

i.Plastic, PS U,
j.Plastic, mixed
k.Shrink wrap
Reusable linen

m.Glass, clear
n.Glass, colored
o.Glass, mixed
p.011 (cooking, motor)
q.Steel cans
r.Aluminurn cans
s.Food waste (composting)

VY. IyVr\

x.Transparencies
y.lnk jet cartridges

oam peanuts
aa. Ice packs I coolers
bb. Computers / epuipment
cc. Toner cartridges
dd. Printer ribbons
ee. Sharps containers
if. Batteries
gg. Fluorescent lamps
hh. Landscape (corl,cc6ting w3ste)

ii. Construction and demolition
debris
jj. Solvents/fixers
kk. X-ray film

MercuReductionProgram...........
5. For each of the following

statements, please check the box that most accurately describes the mercuryreduction practices atyour facility:

es
'an in llace

And
Imolemented

ian in iace
But Not

Implemented
No Plan in

PlaceaReduce purchasing of mercury-containing products
b.Replace mercury blood pressure units

lJ,c.Replace mercury thermometers
d.Replace mercury-containing cantortubes/dialators
e.Replace mercury-containing gauges

Replace mercuri-containing equipment switches
g. Purchase mercury-free laboratory chemicals

Cj Ej,h.Purchase mercury-free pharmaceutical products
i.Purchase mercury-free housekeepina chemicals l,j.Require vendors to disclose mercury content below 1%

0.[k.Recycle fluorescent bulbs
I l.Rec'ycle batteries

m.lnventory mercury sources
n.Check drains/pipes for mercury contamination
o.Other

p.Other________________________ 0 0.

Mercury Continued on next page.



6. How much mercuN (in its liquid state) are /cu recycng annuay? (Based on OQI
oounds/tons(cubic yards (Pease circ'e how measure or we in other way.)

Other way:

7. Does your hcspt have pocies and procedures for the proper disposal of mercury-contaning
products?

No

8. Do you send home mercury thermometers with patients (e.g. new mothers, oncology, pediatric) 2

DYes ONo

ulated

Please answer Q.9 for the regulated medical waste (bohazaous, ctio.si generated and
disposed of by your facility forFY 99.

9a Total amount of REGULATED
MEDICAL WASTE

9b. REGULATED MEDICAL WASTE disposal
cost per year (Record exact amount)

9c. How REGULATED MEDICAL WASTE
disposed: (Re.cd % for each.)

Check How Measured or Write In Other VVa

Cubic Other
Lbs. Tons Yards (Write in)

$

% Autoctaved
% Microwaved
% Chemically treated
% Incinerated
% Disposed in other way

(Record other way)

TOTAL MUST EQUAL 100%

10. Does your hospital have a program to minimize the amount of waste unnecessarily discarded in "redbags" or regulated medical waste containers?
DYes QNo

'ease answer Q. 11 for the hazardous chemical waste generated and disposed of by yourcility for FY 00.

Check How Measured or Write In Other Nay
Cubic Other

Lbs. Tons Yards (Write in)Ia. Total amount of HAZARDOUS
CHEMICAL WASTE

lb. HAZARDOUS CHEMICAL WASTE disposal
cost per year (Record exact amount) $
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12 Does jour hospital sdistiil solvents for reuse?

OYes T b is the redistillation done by: hospital?
0 contract service?

c. Volume of avoided solvent purchases due to
redistillation: ______gallons

ONo

13, '/hat is the total amount of chemotherapy waste generated per year? (Based on FY 99)
pounds/tons/cubic yards (Please circle how measure or write in other way)

Other way:

Ethylene Oxide
I

14.What is the total amount of ethylene oxide used per year at your hospital?
pounds/tons/cubic yards (Please circle how measure or write in other way.)

Otherwa_____________________________________________

15.ls there a plan in place to:

a. Minimize EtO? 0 Yes 0 No
b. Eliminate EtO? 0 Yes 0 No

-

-- fl.aulJa,LiYc Y.aLc
Please answer Q. 16 for the radioactive waste generated and disposed of by your facility for FY'00.

Check How Measured or Write ri Other \JVay
Cubic Other

Lbs. Tons Yards (Write in)16a. Total amount of RADIOACTIVE
WASTE 0 0 0

16b. RADIOACTIVE WASTE disposal
cost per year (Record exact amount)

$

4



Education

17. Please check the box that most aooroohatelv reflects the oractice at your hosoital.
Yes Yes

Plan in Place Plan in Place
My hospital provides education about... And and Not No Plan in

Implemented Implemented Placea. Waste management on an annual basis.
b.The proper identification, segregation and disposal of

l,I

red_bag_or_regulated_medical_waste_on_an_annual_basis.
c.The health and environmental effects of mercury on an l,annual basis.
d.How to properly clean up a mercury spifl.
e.The health and environmental effects of ethylene iii.oxide exposure?
f. The proper identification, segregation, and disposal of
hazardous chemical waste on an annual basis.

General Waste Reduction

18. Pre recycling containers readily available for hospital visitors and staff?

a. Glass
b. Aluminum cans
c. Paper

DYes lNo
Yes UNc

DYes No

19. Is there a corporate policy on pollution prevention/source reduction?

20. Is there a written goal for:

a. waste volume reduction efforts?
b. waste toxicity reduction efforts?

l'es No

iYes No
DYes No

Thank you. Please return your questionnaire in the postage-paid envelope or fax it to 503-288-9996 no later than Wednesday, December 20.

T A L

P j ;L

IJH A LT i-Il
I P C) \1 £

k.
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APPENDIX C

Waste Survey used for Oregon Hospital Study



0')O4

Baseline Waste Surev
Soonsored by Oregon State University

The information provided in the box below is OPTIONAL.

acilirylSystem Name
Cit / State:

Respondents Name: Title:
Telephone Number

For each of the following, please provide data based on the primary facility or main campUs forwhich you are responsible:

1. So we can understand the type of faciflty or system you are reporting on, please check the type ofservices provided and square footage (in total, if not known by type):

Adjusted Type of
Patient Service(s)
Days

Total Sq. Footage
By Facility

I a. in-Patientl!-{ospitals
b. Ambulatory CarelOut Patient Chnics
c. GenerallAdministrative Buildings
(buildings having no clinical functions)
ci. Long Term Care

Total Facility / System Square Footage

:... : .. Sd1id.Waste.:
Please answer Q. 2 for the solid waste generated and disposed of by your facility for FY '00.

Checli How Measured or Write In Other Way
Cubic Other

Lb Tons Yards (Write in)2a. Total amount of SOUD WASTE
0

. 0
2b. SOLID WASTE disposal cost per year (Recóactamt) $

2c. I-low SOLID WASTE disposed: (Record%foreach.) % Land-filled
% Incinerated
% Disposed in other way

(Record other way)

TOTAL MUST EQUAL 100%

L_ Purchasing Practices

3. Please indicate whether each of the following environmentally-preferable purchasing practices arebeing implemented at your facility: (Answer Yes or No to each. Answer 'es' even Y the program is not fullyimplemented.

YES Q YES NOa. Reduced hazardous materials 01 0 g. Office paper with at least 30%b. Minimal packaging 0 02 recycled content 01 02c. Packaging that is recyclable 0. 02 h. Reusables vs. disposables 01 02ci. Products made from recycled i. Supplies shipped in reusablecontent material D 02 shipping containers 0, 02e. Recyclable products 01 02 j. Cadmium-free red bags 01 02f. Chlorine-free office paper 01 02 k. Other:__________________________________
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R

4 For each matenal listed below olease check wnether or not the niatenal is cuently being recycled at yourfaciIi.
Recycled?

Recycled?YES NO 1S NOa.Cardbcard
! U, U.:

b.Paoer, white Ci, Ci.

c.Faoer, mixed =1, Ci.

d.Newsoaoer Ci Ci.

f.Plastic,#1PET U U.
g.Plastic, #2 HDPE Ci ,

h.Plastic, #5 polypropylene Ci, Ci.

.PtasticPS Ci, Ci.

j.Plastic, mixed
I

Ci Ci.

k.Shrink wrap Ci, Ci.

l.Reusable linen Ci, Ci.

m.Glass, clear Ci, Ci.

nGlass, colored Ci, Ci.

o.Glass, mixed Ci, Ci,

p.011 (cooking, rooter) Ci, Ci.

q.Steel cans Ci Ci.

r.Aluminum cans Ci, Ci.:

s.Food waste (composting) Ci, Ci.

t.Food donation
Ci, Ci.

u.Pallets Ci Cl.
v.Wood Ci Ci.
w.TyJelc Ci
xTransparencies

Ci,. Cl.
y.lrik jet cartridges Cl U.:
z.Foarn peanuts

Ci, Cl.
Ha. Ice packs I coolers Ci Cl.

bb. Computers] equipment Ci, Ci.
cc. Toner cartridges

Ci, Ci.
dd. Printer ribbons

Ci, Ci.
ee. Sharps containers

Ci, Ci.
ft. Batteries

Ci, Ci.
gg. fluorescent lamps

Ci, Cl.
hh. Landscape (ca-npting wastel

1 Ci, Ci.
ii. Construction and demolition
debris

Ci Ci.

jj. Solvents/fixers
1 Ci Ci.:

kk. X-ray film Ci

H Mercu.ReductiorProgram
5. For each of the following statements, please check the box that most accurately describes the mercuryreduction practices at your facility:

Yes
Plan in Place

And
Implemented

Yes
Plan in Place

But Not
Implemented

No Plan in

Placea. Reduce purchasing of mercury-containing products Ci Ci.: Ci.:b.Replace mercury blood pressure units Ci Ci.: Ci.:c.Replace mercury thermometers
Ci Ci.: Ci.:d.Replace mercury-containing cantortubesldialators Ci Ci Ci.:e.Replace mercury-containing gauges
Ci, Ci.: Ci.:f. Replace mercury-containing equipment switches
Ci, Cl. Ci.:g. Purthase mercury-free laboratory chemicals Ci Ci. Ci.:h.Purchase mercury-free pharmaceutical products Ci Ci.: Ci.:i.Purchase mercury-free housekeeping chemicals Ci Ci.: Ci.:j.Require vendors to disclose mercury content below 1% Ci,

J Ci. Ci.:K. Recycle fluorescent bulbs
Ci

Ci.: Ci.:l.Recycle batteries
Cl Ci.: Ci.:m.inventory mercury sources
Ci Ci.:

I Ci.:n.Check drains/pipes for mercury contamination
Cl, Ci. Ci.:[bther:_________________
Cl, Ci.:

1 Ci.:p.Other:______________________ Cl Ci.:
I Ci.:

Mercury Continued on next page.



Education

17. Please check the box that most aeprophately reflects the pracbce at your hospital.

Plan in Place Plarin PlaceMy hospital provides education about.. And and Not No Plan in
Implemented Implemented Placea. Waste management on an annual basis. 0, 0. 0.b.The proper identification, segregation and disposal of 0, 0. 0,red baQ or regulated medical waste on an annual basis.

c.The health and environmental effects of mercury on an 0 02 07annual basis.
I d.How to properly clean up a mercury spill. 0, 0.LThe health and environmental effects of ethylene 0 0. 0,oxide exposure?

f. The proper identification, segregation, and disposal of 0 02hazardous chemical waste on an annual basis.

.. GeneraIWaste Reduction

18. Are recycling containers readily available for hospital visitors and staff?

a. Glass
b. Aluminum cans
c. Paper

DYes No
DYes QNo
DYes No

19. Is there a corporate policy on pollution prevention/source reduction?

20. Is there a written goal for

a. waste volume reduction efforts?
b. waste toxicity reduction efforts?

DYes DNo

DYes DNo
DYes DNo

Thank you. Please return your questionnaire in the postage-paid envelope or fax it to 503-288-9996 no later than Wednesday, December 20.

Ct :; £ N T

k.1.!:t ;:



APPENDIX D

TELEPHONE SCRIPT



Telephone Script

Hello,

My name is Neha Patel and I am calling from the Oregon Center for Environmental

Health. In cooperation with the Department of Public Health at Oregon State

University. I am conducting a study, which looks at waste issues and pollution

prevention activities of hospitals in Oregon.

The Oregon Center for Environmental Health has received federal flinding to work

with the Department of Environmental Quality and Legacy Health Systems in

sponsoring a free conference for hospitals which will address the issues of pollution

prevention, waste minimization and cost reduction.

Would you consider setting a time for a short meeting (15-20 minutes) where I can

tell you more about the project and the conference that wifi be offered?
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APPENDIX E

The Oregonian News Article



IbJ

Groups hope to make health care providers healthier

By Oz Hopkins Koglin The Oregonian 1/12/01

The greening of hospitals is the goal of a coalition of Portland groups

supporting a national campaign to eliminate hospital pollutants without

compromising safety or health care.

"Our mission is to find alternatives to the use, storage, manufacture and

release of organic pollutants that linger in the environment for a long time and

build up in the food chain and get into our system that way," said Jane Haley,

President of the Oregon Center for Environmental Health.

Haley founded the non-profit organization four years ago to focus on

pollution issues from a public health perspective. The group has joined with

Legacy Health System, the Oregon Department of Environmental Quality and the

Portland chapter of Physicians for Social Responsibility to support Heath Care

Without Harm, an international campaign based in Falls Church, Va., that works to

reform environmental practices in the health care industry.

The Portland coalition is planning conferences in May and later in the

spring for health care managers who deal with hospital materials and waste

disposal.

Because technology has brought increased use of plastics and disposable

products, hospital waste has more than doubled since 1955, according to the

campaign. The Portland group's primary focus will be on mercury and dioxin

contamination, Haley said.



The unnecessary burning of polyvinyl chloride, or PVC plastic, along with

paper, batteries, discarded equipment and other non-infectious materials, emit5

dioxin, mercury arid other toxic materials, according to the campaign.

Among Health Care Without Harms goals are:

Promoting comprehensive pollution prevention.

Supporting the development and use of environmentaliy safe materials,

technology and products.

Educating and informing health care institutions, providers, workers,

consumers and others about the environmental and effects on public health

of the health care industry, along with solutions to such problems.

Dioxin, a known cancer-causing substance, is the common name for a class of

75 chemicals. It is a toxic-waste by product formed when materials that contain

chlorine are burned or when products containing chlorine are manufactured. It has

no commercial use.

The primary source of chlorine in medical waste is PVC plastic. Its man

uses include intravenous bags, tubing and packaging for medical instruments.

Some hospitals already are taking steps to combat dioxin.

Legacy Health System recycles about 150,000 pounds of plastic hospital

packaging materials each year from Legacy hospitals and from about 15 others in

the state.

John McAllister, manger of housekeeping services at Legacy, said plastics

used to be dumped into the trash and burned. Now plastics are sorted by a team of

developmentally disabled workers and sent to outlets in this country and abroad,

where they are broken down into resin and used to make new products.



Dr. Catherine Thomasson. President of the board of the Portland Chapter of

Physicians for Social Responsibility, said her organization is concerned because

low levels of mercury contamination can pose problems for developing fetuses. At

the spring conferences, she will speak about the health effects of medical waste.

"We are trying to increase the education level and rules and regulations on

how to get rid of mercury, so we don't have the risk of contamination," Thomasson

said.

Her group specifically wants to increase awareness of persistent pollutants

that don't break down in the environment, said Thomasson, whose specialty is

internal medicine. "There are so many of them out there, I don't think researchers

fully understand the combinations of toxins that we are getting, particularly in

human mild and crossing the placenta, so fetal development is affected."

Mercury attacks the body's central nervous system. Risks to developing

fetuses and young children are the primary reasons for advisories discouraging

pregnant women, women of child-bearing age and young children from eating too

much fish, according to the campaign.

Although some hospitals are working to become mercury-free, it still can be

found in some hospitals' thermometer, blood-pressure measuring devices and

fluorescent lamps. Because of the widespread use of such items, medical waste

may account for 20 percent of all the mercury in the solid-waste stream, according

to the campaign.

"It's wonderful that the Health Care Without Harm campaign exists,"

Thomasson said. Physicians for Social Responsibility has been working on

preventing pollution control by the health care industry and welcomes the help, she

said.
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APPENDIX F

The Cover Letter



92

February 6. 2001

Dear Respondent. Title, Health Care Facility

Your facility was selected by the Oregon State University Department
of Public Health to participate in a study investigating hospitals' waste volume.
disposal and treatment methods and pollution prevention activities of hospitals in
Oregon. The purpose of this study is to better understand current trends in health
care pollution prevention activities and waste volumes. The answers you provide
are strictly confidential and special precautions have been established to protect
the confidentiality of your responses. All contact information at the top of the
survey will be removed once your survey has been returned. You were chosen to
represent your hospital due to the position you hold there. Should you feel that
there is someone else at your organization who is better suited to provide answers
to certain sections of the survey, please share it with them. Your organization's
response is very important; the information collected in this survey is vital to
successfully developing and implementing waste minimization and cost reduction
efforts of Oregon hospitals.

This study is part of an collaboration with the Oregon Center for Environmental
Health (OCEH), a non-profit organization, with the mission ofprotecting public
health and the environment by promoting alternatives to the use, manufacture,
release, and disposal of toxic chemicals. With federal funding from the EPA, and
in conjunction with the Oregon DEQ and Legacy Health Systems, the Center is
planning a conference for Oregon hospitals in May of 2001, and September of
2001. The focus of these conferences is to address hospital health issues regarding
mercury removal, PVC, and general waste stream procedures. This effort is part of
a larger national "Health Care Without Harm" campaign which organizes and
supports state efforts such as this one.

The purpose of the conference is to create a forum in which hospital staff can learn
about and discuss the latest information in recycling and hazardous waste reduction
efforts, nationwide, from experts in the field. Afler the conference, the Center will
continue to follow-up and support hospitals as they implement innovations that are
reducing pollutants that can seriously affect public health and the environment. In
order to ensure that those attending get the most out of the conference, we are
asking hospital staff to fill out this waste survey, which was

Over, Please
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prepared by the American Hospitals Association and the EPA. OCEH wifi be
following up the conference through the next couple ofyears to track any progress
that participating hospitals have made, therefore, it is important to have relevant
data of both before, and after the conference.

We would greatly appreciate you taking the time to fill out this waste survey and
returning it in the self-addressed stamped envelope. Your responses, together
with others, will be combined and used for statistical summaries only. Your
participation is voluntary and results will be held in confidence. With the
cooperation of everyone involved, together we can make hospitals healthier
environments for their patients and our communities.

If you have any questions about the survey, please contact me at (503)335-0591 or
via e-mail at pateln@ucs.orst.edu. If I am not available when you call, please leave
a message and I wifi call you back.

If you have any questions about your rights as a research subject, please contact the
IRB Coordinator at Oregon State University at (541) 737-3437 or via e-mail at
IRB@orst.edu.

Thank you or your help. We appreciate your cooperation.

Sincerely,

Neha Patel
Graduate Student, Department of Public Health
Oregon State University
Program Manager, Oregon Center for Environmental Health
3930 Northeast 29th

Portland, OR 97212
(503) 335-0591

Anna K. Harding, R.S., Ph.D.
Chair and Associate Professor, Department of Public Health
Oregon State University
Corvallis, OR 97331
(541)737-3825



APPENDIX G

Follow-up Postcard



Date: 0311 312001

A Few months ago youwere

mailed a survey and asked to

partrcipate in a study investigating

pollution prevention acttwties of

health care facilities in Oregon

Our records show tha: we have

not yet received a completed

questionnaire from your organiza-
tion.

In order to acquire representative

data regarding state health care

pollution prevention practices, it is

essential that each health care

facility return the questionnaire.

The answers you provide are

strictly confidential and your

responses together with others

will be used for statistical summa-
ries only.

w

Oregon State University

Department of Public

Health

If you have any questions or riced

another copy of the survey, please

contact

Neha Fatal

Graduate Student, Department of

Public Health

3930 NE 29th

Portland, OR g7212

503-335-0591

Email: patelriOucs.orstedu

Your cooperation is greatly

appreciated.




