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      To my father-in-law, William Hoyer Welcher.


      Thank you for always being ready to help.


      We miss you.


   

      Foreword


      by Devra Davis


      When my children were little, I was the community head-lice inspector and lead inspector. This was not because I had any special

         training in the area, but because the District of Columbia, where my young urban family lived in the 1980s, did not have anyone

         paid to do this work at the time. Sad to say that some thirty years later, many localities still lack the resources and expertise

         to provide help to parents of young children, especially to those who are most in need of it—the poor and those without

         the ability to bring in expert consultants.

      


      One has to ask why we transfer property throughout our nation with certificates that the homes are free of termites and their

         roofs will not cave in, but do not always certify whether or not they are safe places for our children to live—that they

         don’t contain asbestos, lead, or persistent toxic agents, like PCBs or pesticides. Of course, those who rent where they live

         have even less access to such information. Our homes remain our castles, the places where we bathe, clothe, feed, and take

         care of our children. But, as Jennifer Taggart reminds us in this well-written compendium, our homes and the environments

         into which we bring our children can be sources of hidden dangers.

      


      Though the first environment of our babies is the only one that we can control, even that control is not as complete as pregnant

         women may believe. You can control what you eat and your good and bad habits, but you can’t control the residues in your body

         that will flow through your growing baby. As Jennifer Taggart shows us in this beautifully written book, our babies are being

         born already polluted, because most of us contain chemicals in our bodies that did not exist even three decades ago. What

         all this means for our health is a subject of intense scientific debate, but the facts are clear. If we want our children

         to have the right to be as healthy as possible, we need to become informed about those things around them that we can control.

         We start, naturally, with the mother, who becomes the first fortress of human life. Cleaning up workplaces and homes for moms

         and dads has to be understood as a fundamental need for any society that prides itself on taking good care of its children.

      


      My dad used to say a consultant is a man with a briefcase and a suit who comes from 200 miles away. Nowadays, the Internet

         has changed—mostly for the better—our ability to get information about the environmental hazards that can affect all of

         us. We don’t need to call on men or women to travel long distances to help us understand how to improve our lives. We just

         need to read this book and learn of the many resources available to us to get informed about how to lower modern risks.

      


      Anyone thinking about getting pregnant or who has small children will find this book of value. Of course, pregnancy should

         be thought about and not entered into as some omigosh experience after a forgetful night. The fact is that many more pregnancies

         in this nation and throughout the world are not carefully planned, but are the result of unexpected and sometimes unwelcome

         experiences. This book uses the candid, well-crafted stories of Jennifer to take us through the joys and fears of the pregnant

         and new-mom experience to the sobering realities of discovery that our charming world—the world of well-built, carefully

         constructed woods and homes—can contain hazards to our children and grandchildren. It provides a guide for many of the dangers

         that can be addressed.

      


      The modern world is full of miraculous benefits. We have phones that keep us connected across the seas and with remote areas

         of the globe. We have cosmetics that can plump up our sagging faces and droopy bodies. We have lightweight toys with which

         to entertain our children and a dizzying array of mechanical sounds and devices to lull and soothe our infants and toddlers

         into states of relaxation—or is it overstimulation? Some of these remarkable developments themselves come with added prices

         that are not always apparent.

      


      Read this book if you care about the future of our children. Read this book if someone you love is about to become a parent.

         Jennifer understands that nobody can do it all, but everybody can do something to keep the environments of their children

         safer.
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      Introduction


      While I was pregnant and waiting to welcome my son to the world, I wanted everything to be perfect for him. I nested feverishly

         to make a warm, inviting haven. Granted, it was a little difficult because we were living in a ramshackle, tear-down house.

         It was in a great location (the only thing to recommend it), and we’d just purchased it with the plan of building our dream

         home. The timing, of course, was my husband’s idea, and he went out of town when we had to move, so I was stuck moving, pregnant,

         with my father-in-law. The new home only had a sub-floor (we had to pull up the flooring because of the overwhelming, fetid

         urine odor from feral cats), windows that didn’t close (vines had twisted and pushed their way in from the outside), and a

         leaky roof that required numerous pots to catch drops when it rained. But I perservered, and used the depressing circumstances

         of our living arrangements as an excuse to shop. (As if I really needed an excuse to shop.)

      


      From before trying to get pregnant, I thought I was fairly “non-toxic.” I had eliminated mercury-contaminated fish from my

         diet. I steered clear of scented products, and used natural cleaners. I was more than a little annoying — I had a penchant

         for smugly spouting off the hazards of common foods and activities.

      


      But in my effort to get pregnant, I suffered two miscarriages. I was devastated (and also wondered why, if it was so difficult

         to get and stay pregnant, I had wasted all the money and aggravation on birth control). My research into why I had suffered

         those unexplained miscarriages suggested that environmental factors could have played a role. So I tried to do even more to

         eliminate chemicals. I switched to a stainless-steel water bottle (no BPA for this chick), limited my soy intake (phytoestrogens),

         and replaced many of my personal care products. Having decided finally to get pregnant, I was committed to it, and I was probably

         pathologically vigilant. I ate organic foods, studiously avoided environmental tobacco smoke, and stopped heating in plastics.

         But when I started taking barely warm showers to reduce my exposure to trihalomethanes (by-products of chlorine disinfection),

         my husband, of course, concluded that I was treading into the nutty zone.

      


      Once I knew my son was on the way and we had moved into our new home, I nested with the best of them. I tried to make the

         “nursery” charming even though it was just a corner of the living room. I hunted down the perfect black, white, and green

         crib bedding set to match my chosen theme, and cajoled my mom into painting Dr. Seuss characters on the walls. I shopped for

         cute outfits, fun toys, the right pacifier, and the best baby bottles.

      


      While shopping for my son, I tried to be eco-smart. I tried to pick products that were greener and healthier than conventional

         products. I was focused on less toxic products because of my concern about children’s environmental health. My environmental

         legal practice focuses on consumer product labeling and Proposition 65 compliance. Before becoming a lawyer, I was an environmental

         engineer. My background compelled me to go a less toxic route — the more you know about what is in most products, the less

         you want to use them.

      


      However, my quest to find less toxic products was difficult in 2002. Selection was limited — going green wasn’t cool quite

         yet. Information was often hard to find. I had to contact manufacturers directly, and frequently the information just wasn’t

         available. Or I was assured ingredients were safe, even though I had a sneaking suspicion that wasn’t the whole truth.

      


      Then I was in a car accident at twenty-nine weeks and went in to preterm labor. The doctors put me on magnesium sulfate to

         stop the contractions, and steroids to develop my son’s lungs just in case. The next six weeks had me mostly on bed rest and

         I cradled my belly and the life within, ur gently chanting to him to grow and be healthy.

      


      At thirty-five weeks, Cole Griffin was welcomed to the world, five weeks early but healthy. With his sweet smile, I fell instantly

         in love and wanted to hand him the world, the moon, and the stars. I knew it was my job to give him a safe haven so he could

         thrive and develop to his fullest potential. A fiercely protective maternal instinct kicked in. I suddenly understood how

         a mother could lift a car off her child, or face down a grizzly bear, or do any of the amazingly heroic things mothers do.

         I would do the same. I would lay down my life for him without hesitation.

      


      With his first breath, I became even more of a worrier. I was shocked by the intensity of my vigilance once I became a mom.

         I think every new parent looks at his or her new baby and worries. Is he healthy? Is it okay that his head is squashed? We can’t help it. Why else do we ask whether there are ten fingers and ten toes?

      


      As I drove home, I worried about a crazy driver hitting us. And then it hit me.


      I was responsible for this small life.

      


      All of my worrying in the abstract about whether I was exposing this fetus to mercury, phthalates, lead, or a host of other

         chemicals became very real. Here was this five-pound baby, already with a body burden of toxic chemicals. It was my job to

         protect him, and I already hadn’t done a very good job. Had I already doomed him?

      


      Well, I probably hadn’t doomed him. But I did start second-guessing every single thing I had done, used, or eaten while I

         was pregnant.

      


      It is true. Hidden dangers do lurk everywhere — there is an entire secret world of unpronounceable chemicals. Yes, they may

         potentially harm your child, even the things that are specifically designed for babies.

      


      I’m not trying to tell you that the mere presence of these chemicals dooms our children. The actual risk posed by the chemicals

         may be small. But, although small, it may be a risk that you don’t want to take for your children. If I’m willing to die for

         my children, wouldn’t that mean that I would do anything to protect them from toxic chemicals if a reasonable probability

         exists that they might do harm? Why shouldn’t I choose to be safe rather than sorry? The increased risk of cancer from the

         carcinogen found in some baby shampoos may be relatively small, but why take that risk when shampoos exist without that chemical? And that is my point. Some politicians, bureaucrats, and scientists want to wait to regulate until we have

         certainty that a particular chemical in a particular product in fact causes harm. But I don’t need to have certainty if a

         reasonable chance exists that something could hurt my child. I’ll choose an alternate while the rest of the world debates

         the issue.

      


      And, really, why should any of us be guinea pigs to determine whether any chemical is safe or not?


      Without a doubt, the information is overwhelming. The statistics are downright frightening. Seventy percent of birth defects

         have no known cause, and environmental exposures may play a large role. Pesticide use in the home and garden is linked to

         significant increased risks of leukemia and autism spectrum disorder (ASD). The rising incidence of a host of childhood diseases

         has been linked to the prevalence of chemicals in our environment.

      


      There is a lot to worry about. But pathological vigilance isn’t required to reduce your child’s exposure to toxic chemicals.

         And it is never too late to take a few easy steps to make your child’s environment healthier. Armed with a little bit of information,

         you can control what comes into your home, limit exposure to toxic chemicals, and make informed choices.

      


      You may be thinking to yourself, Sounds good, but I don’t have the time or the energy or the money to make my home completely non-toxic, cook organic dinners

            every night, or make my own non-toxic art materials. Relax. This is a book for those of us without a staff. Trust me, a working mom with what always seems to be too much to do.

         As my sister succinctly quipped, this book will help you hug a tree without getting dirty.

      


      In these pages you’ll find the information you need to create the world you want, and a safe, healthy place for your children

         and your children’s children. And that’s the point — to give you an opportunity to make more informed choices. You don’t have

         to do everything in this book, just pick a few simple steps. And then a couple more. And then a couple more.

      


      I’ll be honest. Even if you wanted to, you can’t stop all of the toxic chemical exposures. We need a significant change in

         our policies to change the world. And contrary to popular belief as evident from advertisers hawking all things green, I don’t

         think we can shop our way to a better world (as much as I love to shop). But I do think our consumer choices have a big impact.

         Certainly the reports of retailers pulling polycarbonate plastic baby bottles off the shelves because of concerned consumers

         wanting bottles without bisphenol A illustrates that our shopping does influence. And I do think it is unfair that we have

         to follow a list of dos and don’ts to have a healthy home environment.

      


      I believe that small changes make a difference. I believe that the small changes add up. I believe that we are all connected

         to each other and this world. Perhaps because we are connected, it is foolish to think that we can be healthy in an unhealthy

         world by making individual changes in our lifestyles and improving our individual buying habits. But I believe I should try.

         I believe that while I don’t make our policies, I can shape them. I believe that by making my home safer for my children,

         I make the world a little bit safer for every living thing.

      


      And I believe you can change your world.

      


   

      Chapter 1


      Toxic Chemicals Permeate Our Modern Lives


      A true conservationist is a man who knows that the world is not given by his fathers but borrowed from his children.


      — John James Audubonf


      I think we all generally feel that exposure to toxic chemicals isn’t good. The strong smell of paint stripper just doesn’t

         seem to be particularly healthy.

      


      We might not know precisely why they are bad, but we instinctively and intuitively know that if toxic chemical exposures aren’t

         good for us, then they can’t be good for our kids, either.

      


      So if we have a general understanding that toxic chemical exposures aren’t healthy for us, why do we blissfully ignore the

         toxic chemicals that are found in our homes, our schools, and the products that we use every day? A recent study confirmed

         that while we are all concerned about toxic chemicals in the environment, most of us don’t realize that our greatest exposure

         to such chemicals is in our homes, mostly from our household cleaners, beauty care products, and other common household items.

         So why do we ignore these exposures? At least part of the answer, I think, is that it is easier just not to question our easy-clean,

         easy-care, disposable lifestyles. Unfortunately, the result is a body burden of toxic chemicals. That’s right — we all carry

         around lead, mercury, flame retardants, bisphenol A (BPA), DDT, PCBs, and others.

      


      By the way, I think one of the most annoying and frustrating parts of trying to eliminate toxic chemical exposures is the

         alphabet soup of acronyms and long chemical names. Did any of us really like chemistry in school? Unless you are truly an

         eco-geek, who really wants to know the difference between diisodcyl-phthalate (DIDP) and diisononyl-phthalate (DINP)? So if

         you can’t or don’t want to keep it straight, just check out the nifty acronym list in Appendix B.

      


      Common Household Toxic Chemicals


      

         

         

            	Chemical

            	Health Effects

                  

                     *

                  

                  

            	Common Exposure Sources

         


         

            	Bisphenol A (BPA)

            	Birth defects; hormone disruptor

            	Polycarbonate plastic; canned foods and beverages

         


         

            	Lead

            	Toxic to brain and nervous system; decreased IQ; aggression and hyperactivity disorders

            	Lead-based paint; household dust; outdoor soils; consumer products

         


         

            	Mercury

            	Toxic to brain and nervous system

            	Consumption of contaminated fish and shellfish

         


         

            	Perchlorate

            	Interferes with iodine uptake of thyroid gland, which regulates hormones necessary for proper development

            	Drinking water; consumption of irrigated crops; milk

         


         

            	Phthalates

            	Hormone disruptor; birth defects; reproductive disease; reduced sperm counts; heart disease; diabetes

            	Polyvinyl chloride plastic; household cleaners and other products with synthetic fragrance; cosmetics; food packaging

         


         

            	Polybrominated diphenyl ethers (PBDEs)

            	Interfere with brain development and may be linked to hyperactivity; toxic to reproductive system

            	Flame retardants used in electronics, polyurethane foam in upholstered furniture and mattresses, blackout drapes and textiles

               that off-gas and can be found in household dust and food

            

         


         

            	Triclosan

            	Toxic to liver; disrupts thyroid hormone system (necessary for development); may cause cancer

            	Antibacterial agent used in liquid soap, beauty products, and cleaning products

         


      


      If you’re not familiar with all (or any) of these toxic chemicals, don’t worry. That’s why you’re reading this book, and we’re

         going to cover all of them, including easy steps you can take to reduce your family’s exposure.

      


      But first let’s cover some eye-opening information about toxic chemicals in the world we live in.


      

      A Brief Glossary of Toxicology Terms


      A carcinogen is a chemical that can cause cancer.


      A developmental toxicant is a chemical that can produce adverse health effects prior to conception, during pregnancy, and during childhood. The adverse

         health effects can manifest themselves in a variety of ways, including death, stillbirths, malformations, reduced birth weight,

         mental retardation, sensory loss, growth alteration, and/or functional deficit.

      


      A neurotoxin is a chemical that affects the nervous system, and can adversely affect intelligence, cause memory deficits, and result in

         cognitive and behavioral problems and sexual dysfunction, among other problems.

      


      A reproductive toxicant is a chemical that adversely affects the male or female reproductive system.

      


      A teratogen is a chemical that specifically causes birth defects.

    




      Chemical Body Burden


      We all carry around a chemical body burden. What does that mean? Your chemical body burden refers to the total amount of toxic

         chemicals present in your body at any one time. You may well feel violated by the thought of all these chemicals in your body.

         Some of the women who have participated in various body-burden monitoring studies have expressed shock and outrage after finding

         out their bodies harbored DDT, despite the fact that it was banned thirty years ago; mercury, despite having eliminated highly

         contaminated fish from their diets; flame retardants; and a host of other chemicals. Even those who led relatively “clean,

         green” lives found that their bodies were repositories for numerous chemicals.

      


      One of the first biomonitoring studies in 2003 found that participants had an average body burden of:


      • 53 carcinogens;


      • 62 neurotoxins;


      • 58 chemicals that interfere with the hormone system;


      • 55 chemicals that are associated with birth defects or developmental delays;


      • 55 chemicals toxic to the reproductive system;


      • 53 chemicals toxic to the immune system.
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      Charlotte Brody, executive director of Commonweal, mother of two, environmental health activist, and the “Godmother of Green

         Health Care,” felt violated upon learning of the results from her body-burden testing. While she admits that she “wasn’t one

         of these wavy gravy groovy people who didn’t think I had chemicals in me,” she was nonetheless surprised by her results. Her

         test results showed that she was carrying eighty-five toxic chemicals, including PCBs, mercury, lead, and pesticides. The

         pesticides were the most surprising. She had never used them.

      


      In a follow-up conversation, she added, “My body-burden testing shows that we can’t buy our way out of the problem of toxic

         chemicals. There are things that we can do to reduce our exposures: eat fish that are low in mercury and choose organic when

         you can. Don’t use herbicides and pesticides. Take off your shoes before you walk in the house and clean with non-toxic products.

         But, as my results show, we also need a government that will protect us from the exposures we can’t avoid by ourselves. We

         need new laws that will create less toxic products and practices.”
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      Before you panic — don’t. The mere presence of toxic chemicals in your body does not mean that they have caused or are causing

         harm. Yes, it does mean that your baby can be exposed to your chemical body burden or, for males, that the quality and quantity

         of sperm can be altered. And fetuses are particularly susceptible to harm from exposure to toxic chemicals. But it doesn’t

         mean that harm has occurred.

      


      We are all exposed to chemicals, many of them toxic, every day. Of course, we can’t live without chemicals. Water is a chemical.

         Lots of chemicals are good. And being man-made versus naturally occurring can’t tell you whether a chemical is “toxic” or

         not.

      



      A chemical is generally defined as a substance with a definite composition. A common example is pure water. Water is always composed

         of two hydrogen atoms and a single oxygen atom, whether it is collected from a lake or synthesized in a laboratory.

      


      A toxic substance is generally a chemical or mixture that may be harmful to human health or the environment. Toxic chemicals or mixtures can

         occur naturally or can be man-made.

      




      A chemical can be toxic whether it is man-made or occurs naturally. Lead is a naturally occurring chemical, but it is toxic.

         And some chemicals may be okay in one application, but not in another. For example, polycarbonate plastic is used to make

         helmets, and it seems unlikely that there is any risk of exposure. However, use that same polycarbonate plastic to make baby

         bottles, and you have the risk of the baby bottles leaching BPA into formula or breast milk.

      


      Can any particular environmental exposure be linked to a particular disease or condition? Not with the information we have.

         Yet it is clear that some chemicals in our environment can cause harm. No one debates the adverse health effects of lead,

         and though it is a naturally occurring chemical, its widespread presence in our environment is a result of our use.

      


      As Ana Soto, a Tufts University professor of cell biology, said in response to a list of 216 chemicals linked to breast cancer

         in laboratory animal studies, “When you look at their list of chemicals, we are exposed to all of it. We know that humans

         are exposed to mixtures, and studying mixtures is very difficult. We will never have the whole picture, and it will take many,

         many years to collect epidemiological evidence, so we should take some preventive measures now.”
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          I agree.

      


      So, how exposed are you? Take the quiz. I dare you.


      1. Was your home built before 1978? If yes, it is likely that you are exposed to lead paint and lead-contaminated dust.


      2. Do you use any folk or herbal remedies? If yes, you should consider that some can be contaminated with lead, mercury, and

         arsenic.

      


      3. Do you know what’s in your drinking water? Not just from the source, but from your pipes, fittings, and faucets? If your

         pipes were installed before 1986, it is possible that they leach lead into the water they carry. Even today, federal law permits

         piping to contain up to 8 percent lead.

      


      4. Do you drink water from a water cooler with a five-gallon plastic bottle? If so, the bottle may be polycarbonate plastic

         and leach BPA. If you have a filter for your water, when was the last time you changed the filter? And do you know what it

         is certified to remove?

      


      5. Do you eat meat? Meat products can be contaminated with chemicals that accumulate in fat, such as dioxins and PCBs, and

         we can be exposed to these chemicals when we eat meat or dairy products.

      


      6. Do you eat fish? Contaminated fish and shellfish are our primary route of mercury exposure. Also, just like meat products,

         fish, especially fish at the top of the food chain, can be contaminated with dioxins, PCBs, and flame retardants.

      


      7. How many personal care products did you use today and what’s in those products? Did you use shampoo, conditioner, soap,

         a shaving product, body lotion, facial moisturizer, hairstyling product(s), sunscreen, perfume, toner, makeup, night cream,

         or bubble bath? Any or all of these products can have ingredients that are toxic, such as formaldehyde contributors (forrmaldehyde

         is a carcinogen) and hormone-disrupting phthalates.

      


      8. How many cleaning products did you use today? Do you know what is in those cleaning products? All-purpose cleaner, dish

         soap, glass cleaner, furniture polish, stainless-steel cleaner, or tub-and-tile cleaner? What about air fresheners? Conventional

         cleaning products can contain a number of nasty chemicals that can pollute indoor air and potentially cause adverse health

         effects.

      


      9. Did you use any household pesticides, in the home or garden or on any pet? Weed killer, ant spray, indoor fogger, flying

         insect spray, or anything else? Pesticides can increase the risk of childhood leukemia and have been linked to autism spectrum

         disorders.

      


      10. How many electronic products do you have in your home and your office? What about upholstered furniture? Are they made

         of polyurethane foam? Do you have a conventional mattress? Electronic products, upholstered goods, and mattresses have flame

         retardants added to them, which off-gas chemicals that can affect brain and nervous-system development.

      


      Considering all the toxic chemicals around us, can we really do anything to reduce our exposure? Chemicals are integrated

         into our modern life. We spray them in our homes to freshen our air, we squirt them on our floors to clean, coat our clothing

         and fabrics with them to repel stains, and slather them on our bodies to moisturize and firm. We thrive in our non-stick,

         disposable, easy-care lives. Considering that the chemical industry took off just after World War II, it is staggering how

         relatively new chemicals have permeated our lifestyles. How we find them indispensable. How we can’t imagine doing without

         them. They have made our lives easier, more hygienic, lightweight, and efficient. But, that old adage is true: There’s no

         such thing as a free lunch. Some of those chemicals that make our lives so much easier do harm.

      


      Who Is Minding the Store?


      Whenever I give lectures about being green, people are always amazed by the fact that there are toxic chemicals in the products

         we buy. Most of us believe that the products we buy are safe, and that they are rigorously tested to address safety concerns

         before they are placed on store shelves. In a survey of Maine residents, a 56 percent majority of those polled agreed with

         the statement that “currently, the government carefully tests chemicals used in all major consumer products to make sure they

         are safe for people to use.”
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          National surveys report similar results.

      


      But it isn’t true. Consumer products are not, for the most part, subject to pre-market approval by any regulatory agency or

         independent body. Why aren’t all the products we buy “safe”? There are many reasons, but I think it boils down to the fact

         that our regulatory schemes are founded on the principle that a chemical or product is not regulated or controlled until it

         is established that a substantial risk of harm exists. That’s simplifying it a bit, but it sums up the problem. So let’s look

         at what each of the key government agencies is empowered to do.

      


      Environmental Protection Agency


      The independent federal U.S. Environmental Protection Agency (EPA) is vested with the power to regulate air and water pollution,

         solid wastes, pesticides, radiation, and toxic substances. It is primarily responsible for enforcing environmental laws. You

         may be most familiar with the EPA’s work under the Superfund (otherwise known as the Comprehensive Environmental Response,

         Compensation and Liability Act, or CERCLA). CERCLA was enacted to address hazardous substance release sites, which are known

         as Superfund sites. The EPA is also responsible for a number of other important federal environmental laws, including the

         Clean Air Act, the Clean Water Act, the Safe Drinking Water Act, and the Emergency Planning and Community Right-to-Know Act.

      


      The EPA is also responsible for implementing and enforcing the Toxic Substances Control Act of 1976 (TSCA).
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          TSCA is the primary federal law for regulating chemicals used in the United States. TSCA authorizes the EPA to gather information

         on chemicals. The current TSCA inventory, a list of the chemicals in use in the United States, has over 82,000 chemical substances.
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          Each year, around 1,000 new chemicals are introduced.

      


      When the EPA started to review chemicals under TSCA in 1979, all chemicals in use at the time, around 62,000 chemicals, were

         grandfathered in under this program and exempted from review under TSCA. For those grandfathered chemicals — those that were

         already in use in 1979 — the EPA cannot request information about the chemical’s safety unless it can establish that the chemical

         poses an unreasonable risk or a high exposure. This has significant implications for determining the safety of the products

         we use. Of the “high volume” chemicals produced today — those chemicals produced in the U.S. in amounts of more than a million

         pounds per year — 92 percent were grandfathered in under TSCA.

      


      Because EPA’s authority is so limited for grandfathered chemicals, it has only used its authority to require testing for fewer

         than 200 out of the 62,000 grandfathered chemicals.
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          And then, to take the next step and actually restrict a grandfathered chemical, the EPA has to show that the chemical “presents

         or will present an unreasonable risk,” that the benefits of regulating the chemical outweigh the risks of not regulating the

         chemical, and that the restriction is the least burdensome means of reducing the risk to acceptable levels.
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          This is an extremely difficult burden for the EPA to carry. In fact, when the EPA sought to restrict the use of asbestos,

         it spent ten years developing the ban, supported by a record of 45,000 pages. Yet, following a legal challenge, the EPA’s

         regulation was thrown out by the court because the court found that the EPA did not carry its burden under TSCA.
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          Because of the difficulty of meeting this high standard, the EPA has only restricted five chemicals since TSCA’s enactment. Only five! Although, to be fair, I should point out that EPA has worked with industry and

         developed some voluntary initiatives.

      


      TSCA also regulates new chemicals. But the EPA hasn’t effectively used TSCA to evaluate and regulate chemical risks.
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          TSCA does not require companies to develop information on new chemicals (chemicals introduced after the EPA began reviewing

         chemicals under TSCA in 1979) before they are placed into commerce. The result? According to the EPA, 85 percent of the new

         chemicals registered under TSCA lack any data on health effects. Of the 82,000 chemicals on the TSCA inventory, less than

         10 percent have been reviewed for toxic effects.

      


      While TSCA places the burden on the EPA to establish a chemical poses an unreasonable risk before it will control production

         or use, the European Union (EU) regulates chemicals differently. The EU’s Registration, Evaluation and Authorization of Chemicals

         (REACH) law generally places the burden on the chemical companies to ensure that chemicals do not pose risks to human health

         or the environment before they are used.

      


      Consumer Product Safety Commission


      The independent federal agency the U.S. Consumer Product Safety Commission (CPSC) is tasked with protecting consumers “against

         unreasonable risks of injuries associated with consumer products.” It has authority over a wide variety of consumer products.

         The CPSC’s job is enormous: it has jurisdiction over more than 15,000 consumer products and is charged with protecting us

         from fire, electrical, mechanical, and chemical hazards, and other consumer product hazards that can result in injury.

      


      Even though the CPSC is the federal regulatory agency charged with protecting us against hazards in consumer products, its

         authority is more limited than you would expect. But that is changing. Dubbed the “year of the recall,” 2007 tarnished the

         CPSC’s image. In 2007, the CPSC issued recalls for sixty-one toys, an increase of more than 30 percent over 2006. These recalls,

         many involving favorite characters such as Thomas the Train, gave the CPSC unwanted national attention, although those in

         the field were well aware of the agency’s limitations before the numerous recalls.

      


      Following the recalls, Congress passed legislation to improve the CPSC and consumer product legislation. And the CPSC needed

         it. Its budget in 1973, the year it was formed, was $140.5 million (in today’s dollars). In 2007, its budget was $62.4 million.

         In 1973, the CPSC had 786 full-time employees. In 2007, the CPSC had 420 full-time employees.

      


      Reform legislation was signed into law in August 2008. Known as the Consumer Product Safety Improvement Act of 2008, the new

         law makes sweeping changes in the regulation of children’s products, including imposing the first national maximum limit for

         lead in children’s products, including toys (as opposed to just paints and coatings), lowering the limit for lead allowed

         in paints and coatings, and banning children’s toys and child-care articles containing certain phthalates. The law also provides

         the CPSC with significant additional resources, including increased staffing, increased funding, and additional laboratory

         resources.

      


      Food and Drug Administration


      The FDA is responsible for over-the-counter and prescription drugs and medical devices, biologics, food (except for meat,

         poultry, egg products, and the labeling of alcoholic beverages and tobacco) and food additives, radiological products, and

         cosmetics. For this book, how the FDA oversees personal care products is the most relevant. (The FDA’s regulation of personal

         care products is discussed in Chapter 9.)

      


      The FDA is also responsible for food-contact substances. Food-contact substances are those items that are not directly added

         to food, but are in contact with food, such as packaging materials. If a manufacturer proposes a new food-contact substance,

         or a new use of an existing food-contact substance, the manufacturer must give the FDA notice of the new substance or new

         use of an existing substance unless existing regulations already cover the situation or the substance or use is considered

         “Generally Recognized as Safe” (GRAS).

      


      This voluntary GRAS notification program was proposed in 1997 when the FDA abolished its existing approval procedure because

         it lacked the resources to review and approve all the petitions. Under the GRAS notification process, a manufacturer informs

         the FDA that it has determined that a substance or use is GRAS, as opposed to petitioning the FDA to approve that the use

         or substance is GRAS. As explained by the FDA, if the manufacturer’s determination is correct, the use or the substance is

         not subject to any legal requirement for FDA review and approval. In fact, since the GRAS notification process is voluntary,

         a manufacturer may market the substance or use without informing the FDA if the manufacturer determines it is GRAS or, if

         the FDA is so informed, while the FDA is reviewing that information. So, as long as a manufacturer determines that its own food-contact substance or use is Generally Recognized as Safe, it can go ahead and market it without any input from the FDA

         whatsoever. Sounds crazy, doesn’t it?

      


      So what does “safe” mean in this context? Well, the governing regulations don’t really provide much clarity. According to

         the implementing regulations, the term “safe” means “that there is a reasonable certainty in the minds of competent scientists

         that the substance is not harmful under the intended conditions of use. It is impossible in the present state of scientific

         knowledge to establish with complete certainty the absolute harmlessness of the use of any substance. Safety may be determined

         by scientific procedures or by general recognition of safety.”
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          In other words, safe does not mean that no risk exists or that the substance is absolutely harmless. It means that competent

         scientists are pretty sure that the substance will not cause harm based upon available information. But, as we have already

         discussed, most chemicals do not have sufficient information or data to really evaluate safety, so all that is really meant

         is that a group of scientists think that the substance is safe as far as they can tell.

      


      United States Department of Agriculture


      The United States Department of Agriculture (USDA) is responsible for overseeing the safety of our meat, poultry, and egg

         products. The USDA also implements the National Organic Program (NOP). The NOP implements and administers national production,

         handling, and labeling standards for organic agricultural products. The term “agricultural product” means any agricultural

         commodity or product, whether raw or processed, including any commodity or product derived from livestock, that is marketed

         in the United States for human or livestock consumption.
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          In other words, the NOP covers any product derived from plants or animals, including processed products, so its jurisdiction

         includes everything from fresh fruits and vegetables to bread to personal care products.

      



      This I Believe


      Steven G. Gilbert, Ph.D., DABT


      Brains, our minds included, are the most marvelous, mysterious, and complex creations known. Early on I stumbled on the question

         of what separates the mind from the brain, what makes us who we are. It was a short step to wondering how the brain was created

         and how it worked to shape the mind of each of us. At birth the human brain weighs about 350 grams and by adulthood it has

         quadrupled in size to about 1,300 grams. Hard to imagine but at its peak the brain is developing at a rate of 250,000 neurons

         per minute on the way to 100 billion neurons, give or take a few million. Each neuron connects with other neurons with up

         to 10,000 connections per neuron. In essence, “connections are us.” Indeed the neuron and its connections are fundamental

         to the nature of all living things.

      


      My interest in the brain and its influence on the mind led me to investigate chemicals that disrupt the development of neurons

         or upset the connections and communication between neurons. This led me to the field of toxicology and years of research that

         showed that even very low levels of some chemicals can affect the brain. Even though the brain seems well protected in its

         bony shell, experience and research document that the developing brain is very vulnerable to chemical exposures. Pregnant

         women or mothers exposed to mercury or lead or drinking alcohol during pregnancy clearly leads to subtle damage to the brain,

         thus affecting the mind. As a scientist, I conducted research that showed that even very low levels of a chemical can affect

         the developing brain. The chemicals were damaging the neurons and changing the connections, altering one’s mind. These changes

         reduce a child’s ability to learn and remember, thus robbing a child and society of their full potential.

      


      I believe that all living things have a right to an environment that allows them to reach and maintain their full potential.

         The salmon have a biological need and a right to get upstream to bear their young so they too may reach their potential. Each

         of us, especially our leaders, has an ethical responsibility to ensure that offspring of all species can grow and develop

         in an environment that is not robbing them of their potential. It is no longer a question whether or not exposure to chemicals

         damages the developing infant. The research has largely been done. We have the knowledge and now must face the challenge of

         turning this knowledge into action.

      


      I love science and research and believe it can provide the answers and direction we need to make decisions that ensure a sustainable

         future. However, science cannot achieve protection of children alone. Research has lost its appeal for me; I have now turned

         toward finding ways to apply the knowledge we have and to find ways to communicate this knowledge to help others make informed

         choices. I believe that it is my responsibility to share the knowledge I have, to help ensure the potential of our children

         and our future.

      


      Steven G. Gilbert, Ph.D., DABT, is the director and founder of the Institute of Neurotoxicology and Neurological Disorders

            (INND) in Seattle, Washington, a non-profit institute dedicated to research and education in the neurosciences. Dr. Gilbert

            has a Ph.D. in toxicology from the University of Rochester, Rochester, New York, and is a diplomat of the American Board of

            Toxicology. He is an affiliate associate professor in the Department of Environmental and Occupational Health Sciences, University

            of Washington, Seattle, and an affiliate associate professor, Interdisciplinary Arts & Sciences, University of Washington,

            Bothell. He is also the author of A Small Dose of Toxicology and has authored or co-authored over forty peer-reviewed publications as well as numerous abstracts, and several book chapters

          and articles.




   

      Chapter 2


      Kids: Toxic Chemical Exposures and Risks


      In order to talk about simple steps to reduce exposure, it is helpful to understand a bit about how kids are exposed and why

         they are at greater risk of adverse health effects as a result of their exposure. But before we can do that, we need to discuss

         briefly the health-risk-assessment process. Yes, I know, it sounds boring. But it is the premise upon which our scheme for

         regulating toxic chemicals is based. Once you understand the strengths, as well as the limitations, of the risk assessment

         process, you can make informed choices. Plus, you will sound really smart when you argue whether it makes sense to buy phthalate-free

         baby products.

      


      Health Risk Assessments


      Health risk assessments are used to determine whether a particular chemical poses a risk to human health and, if it does,

         under what circumstances. Here’s the basic formula:

      


      Risk = Hazard + Exposure


      The highest risk is assigned to the chemical with a high potential hazard and a high likelihood of exposure. The health risk

         assessment is a tool to answer the questions: Does exposure to a chemical cause health effects? How much does a person need

         to be exposed to before experiencing health effects? What are the potential health effects?

      


      In the health-risk-assessment process, data from human studies and laboratory animals is used to determine the potential health

         effects of exposure. Laboratory animal studies are primarily used because the effects of few chemicals have been studied in

         humans. The human studies that do exist are mostly limited to workplace exposures and, thus, do not include infants and children.

         But animal studies have their own limitations. Scientists have to determine whether a chemical’s health effects as shown in

         laboratory animals will be similar to the health effects demonstrated in humans, or if some difference or differences between

         the species will change the outcome in humans. Scientists make assumptions when translating the laboratory animal data to

         human exposure. These assumptions introduce uncertainty in the health-risk-assessment process. If the assumptions are wrong,

         then the health risk assessment is also invalid. Another problem with lab studies is that cumulative, aggregate exposures

         from multiple sources, like those experienced in the real world, are generally not considered. How mixtures of chemicals affect

         us is similarly not considered.

      



      Cumulative risk is the risk of a common toxic effect associated with exposure at the same time by all relevant pathways and routes of exposure

         to a group of chemicals that share a common mechanism of toxicity.

      


      Aggregate exposure is the sum total of all exposure to a particular compound or group of compounds through inhalation, ingestion, or dermal

         contact.

      




      Our real-life exposures are to mixtures of chemicals, from multiple sources, over periods of time. Many of these chemicals

         have a common mechanism of toxicity. This means that risk assessments just don’t tell the story. It defies common sense to

         think that we can be exposed to mixtures of many chemicals from many sources and yet think we are safe because risk assessments,

         frequently funded by industry, done for an individual chemical, often from a single source of exposure, concluded that that

         chemical was safe. For example, the FDA’s decision to deem bisphenol A (BPA) in baby bottles safe has been criticized because

         it fails to take into account the cumulative risk of exposure from other sources of BPA, such as baby formula, which increases a baby’s aggregate exposure.


      And then you consider our kids. Few chemicals are regulated or controlled with the purpose of protecting kids, the notable

         exceptions being mercury and lead (and even the regulations for mercury and lead are challenged by some as not protective

         enough of our most vulnerable population). Infants and children are sensitive populations, but most risk assessments and most

         regulations aren’t geared to protect them.

      


      “We’re conducting a vast toxicological experiment and we are using our children as experimental animals.”


      —Philip Landrigan, M.D., Trade Secrets: A Moyers Report


      There’s no way around it. A lot of uncertainty exists about the risks of toxic chemical exposures. But this book is here to

         help. Though our knowledge is incomplete, our children are here, growing and thriving. And you and I want to do everything

         we can to help them grow and thrive in good health.

      


      Toxicology Basics


      Toxicology may seem even more boring than health risk assessments but, trust me, with a little bit of understanding of toxicology

         basics, you can sound extremely smart at any cocktail party — if you have time to go to a cocktail party. Okay, so you can

         show up any of the other moms at Mommy and Me. They will be convinced that you are the most put-together mom — not only are

         you bonding well with your baby but you have time to read.

      


      Traditionally, in toxicology, you examine the relationship between a dose (how much) of a chemical and the resulting response.

         The response is usually a particular adverse outcome. This is called the dose–response relationship.

      


      Generally, it is true that the greater the dose, the greater the response. This is one of the more fundamental principles

         of toxicology: “The dose makes the poison.”
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          That may sound complicated, but it isn’t really. You probably evaluate the dose–response relationship every day. “If I eat

         one piece of pizza, I’ll be fine. If I eat the entire pizza, I’ll end up with a stomachache (and an extra inch or two on my

         hips).” See what I mean about sounding smart? Instead of saying that you are figuring out whether the piece of cake is in

         your diet, you can say that you are calculating the dose–response relationship.

      


      So how do you figure out the dose? Sometimes it is fairly easy. If a chemical is ingested, the dose is generally calculated

         as the amount of chemical ingested per unit of body weight. So, using our pizza example, the dose would be one eight-ounce

         slice of pizza per body weight of 150 pounds. If a chemical is inhaled, then determining the dose is a little more complicated.

         You need to determine the concentration of the chemical in the air, the amount of air inhaled by the individual, the length

         of time the individual is exposed to that chemical (the duration of the exposure), and the individual’s body weight.

      


      In the risk assessment process, you are usually considering an adverse outcome (or outcomes). For example, a toxicologist

         may look at how much of a chemical a person needs to be exposed to before he dies. Or the risk assessment process may examine

         how changing the dose changes the outcome so that a range of adverse responses can be evaluated.

      


      Another central concept in toxicology is exposure. Basically, this is how an individual comes into contact with the chemical.

         The routes of exposures to chemicals are inhalation, ingestion, skin absorption (dermal exposure), and injection.

      


      Inhaling chemicals allows them to contact our nasal passages, airways, and our lungs. Our lungs are designed to facilitate absorption

         of oxygen, so they are rich with blood. This allows the rapid absorption of chemicals directly into the bloodstream.

      


      Ingesting contaminants present in our food, water, and (for infants, who like to put everything in their mouths) household dust allows

         them to be absorbed by the stomach and intestines.

      


      Absorbing occurs when chemicals come in contact with our skin; it is also called dermal exposure. Most chemicals are readily absorbed

         through the skin, and skin exposure can be a more significant route of exposure than inhalation. We are exposed to chemicals

         when we apply lotions, sunscreens, and other personal care products directly to our skin, or when chemicals from household

         cleaners and air fresheners settle on our skin.

      


      Injection is another route of exposure, although typically not a relevant exposure mechanism for fetuses, infants, and small children,

         except exposure as a result of maternal injection of medicines or recreational drugs. However, of course, the debate over

         the safety of vaccinations stems from an exposure by injection. Many parents and some child-health advocates contend that

         children develop autism after being exposed to the mercury-containing preservative thimerosal in some vaccines.
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