Heavy metals water pollution pdf

According to the Environmental Protection Agency, one of the three major sources of water pollution in streams and rivers is sediment. Sediment is fine-grained particles like silt and clay, generally occurring as a result of soil erosion. As rainfall washes away bare soil or a stream erodes a muddy bank, sediment makes it into waterways. These fine
particles occur naturally in the environment, but problems arise when they enter aquatic systems in larger quantities than they would naturally. Soil erosion happens anytime barren soil is exposed to the elements, especially after a lot of vegetation is removed. Plant roots are very effective at holding back the soil. A common cause of erosion is road
and building construction. During construction, soil remains exposed for extended periods of time. Silt fencing, made of a textile held up with wooden stakes, is often deployed at construction sites as a sediment containment measure. Agricultural practices lead to long periods of time when vast expanses of soil are left barren. In late fall and winter,
millions of acres of farmland are left exposed to the elements. Even during the growing season, some crops do not protect soils adequately. Corn, most notably, is planted in rows 20 to 30 inches apart with long strips of barren soil in between. Forestry practices can also lead to erosion, especially on steeper slopes. The removal of trees does not
necessarily expose soil directly, and careful logging operations can keep erosion to a minimum. However, machinery can damage low-growing vegetation. High-use areas, like logging roads and landings, certainly leave the soil unprotected and subject to erosion. Fine suspended particles cause turbidity in waterways. In other words, they make the
water less transparent, blocking sunlight. The decreased light will impede the growth of aquatic plants, which provide essential habitat for many aquatic animals, including young fish. Another way sediment can be harmful is by smothering the gravel beds where fish lay their eggs. Gravel beds provide a perfect surface for trout or salmon eggs to be
protected, while still allowing for oxygen to reach the growing embryo. When silt covers eggs, it prevents this oxygen transfer. Aquatic invertebrates can suffer from damage to their fragile filtering systems, and if they are sessile (immobile) they can be buried by sediment. Fine particles can eventually be transported into coastal zones, where they
affect marine invertebrates, fish, and coral. Deploying silt fencing or straw bales around sites where the ground is disturbed. Using soil erosion best practices around construction sites. Protecting vegetation along stream banks. Replant shrubs and trees if needed. Using cover crops on farmland when not actively growing regular crops. Practicing notill farming. Follow best practices during forestry operations. This includes building appropriate stream crossings, avoiding operations in excessively muddy conditions, and selecting work equipment that will minimize damage to soils. Sources: Unknown. "Voluntary Best Management Practices for Water Quality." 2018 Edition, New York State
Department of Environmental Conservation, 2018, NY. Castro, Janine and Frank Reckendorf. "Effects of Sediment on the Aquatic Environment." Working Paper No. 6, Oregon State University Department of Geosciences, August 1995, OR. Mid-America Regional Council. "What Is Sediment Pollution?" EPA, Kansas City, MO. You need ordinary water
to live, but have you ever wondered whether or not you can drink heavy water? Is it radioactive? Is it safe ? Heavy water has the same chemical formula as any other water—H2O—with the exception that one or both of the hydrogen atoms are the deuterium isotope of hydrogen rather than the regular protium isotope (which is why heavy water is also
known as deuterated water or D2O). While the nucleus of a protium atom consists of a solitary proton, the nucleus of deuterium atom contains both a proton and a neutron. This makes deuterium about twice as heavy as protium, however, since it's not radioactive, heavy water is not radioactive either. So, if you drank heavy water, you wouldn't need
to worry about radiation poisoning. Just because heavy water isn't radioactive doesn't mean it's completely safe to drink. If you ingested enough heavy water, the biochemical reactions in your cells would be affected by the difference in the mass of the hydrogen atoms and how well they form hydrogen bonds. You could consume a single glass of heavy
water without suffering any major ill effects, however, should you drink any appreciable volume of it, you might begin to feel dizzy. That's because the density difference between regular water and heavy water would alter the density of the fluid in your inner ear. While it's unlikely you could drink enough heavy water to really harm yourself, the
hydrogen bonds formed by deuterium are stronger than those formed by protium. One critical system affected by this change is mitosis, the cellular division used by the body to repair and multiply cells. Too much heavy water in cells disrupts the ability of mitotic spindles to equally separate dividing cells . Theoretically, you'd have to replace 20 to
50% of the regular hydrogen in your body with deuterium to experience symptoms ranging from distressing to catastrophic. For mammals, replacing 20% of the body's water with heavy water is survivable (although not recommended); 25% causes sterilization, and about 50% replacement is lethal. Other species tolerate heavy water better. For
example, algae and bacteria can live on 100% heavy water (no regular water). Since only about one water molecule in 20 million naturally contains deuterium—which adds up to about five grams of natural heavy water in your body and is harmless—you don't really need to worry about heavy water poisoning. Even if you did drink some heavy water,
you'd still be getting regular water from food. In addition, the deuterium wouldn't instantly replace every molecule of ordinary water in your body. You'd need to drink heavy water for several days to see a negative result, so as long as you don't do it longterm, it's okay to drink. Bonus Fact 1: If you did drink too much heavy water, even though heavy
water is not radioactive, your symptoms would mimic radiation poisoning. This is because both radiation and heavy water damage the ability of cells to repair their DNA and replicate.Bonus Fact 2: Tritiated water (water containing the tritium isotope of hydrogen) is also a form of heavy water. This type of heavy water is radioactive. It's also much
rarer and more expensive. It's created naturally (although very infrequently) by cosmic rays and can also be produced in nuclear reactors by humans. Having an excess amount of heavy metals can negatively affect the human body. Some foods and medicines can help remove heavy metals from the body. Using such substances for this purpose is
known as a heavy metal detox.Having small amounts of some heavy metals, such as iron and zinc, is essential for a healthy body. However, having large amounts of heavy metals can be toxic to the body and the environment.According to a 2019 review, heavy metal poisoning is a common health issue due to the prevalence of industrial, agricultural,
and sewage waste.Certain substances, such as those present in some foods and medications, bind to heavy metals and transport them out of the body. This process is called chelation.However, unapproved chelation can be dangerous and even fatal. People should not attempt heavy metal detoxes without the supervision of a healthcare
professional.This article looks at the possible benefits of heavy metal detox diets, the evidence behind them, some vital safety considerations, and the possible side effects.Share on PinterestSubstances found in certain foods may help to transport heavy metals out of the body.A heavy metal detox aims to remove excess heavy metals from the body.A
substance that binds to heavy metals is known as a chelator, and the process that transports them out of the body is called chelation. People may also refer to a heavy metal detox as chelation therapy.Doctors use specific chelator medications to treat heavy metal poisoning. Certain foods can also help move heavy metals out of the body.Heavy metal
toxicity can affect the function of organs such as the brain, the liver, and the lungs. Having high levels of heavy metals in the body can also reduce energy levels and affect blood composition.Long-term exposure to heavy metals can cause the symptoms seen in degenerative conditions, such as Parkinson’s disease and Alzheimer’s disease. In some
cases, long-term exposure to some metals may even cause cancer.Some examples of heavy metals include:arseniccadmiumchromiumcopperleadnickelzincmercuryaluminumironHeavy metals can enter our bodies through food and environmental factors. Some sources of heavy metals include:soil erosionminingindustrial wastefossil fuel
emissionspesticides on cropswaste watersmoking tobaccoFor people with heavy metal poisoning, a heavy metal detox may be essential to prevent life threatening complications. Doctors may use certain drugs, such as penicillamine or dimercaprol, that bind to metals and carry them out of the body.For people with low but regular exposure to heavy
metals, which can build up in the body, a heavy metal detox may help prevent a variety of chronic conditions. According to some research, heavy metal detoxing may help prevent kidney, cardiovascular, and neurological conditions.Some healthcare professionals suggest chelation therapy as a treatment option for various health conditions, which the
sections below will discuss in more detail.Cardiovascular diseaseSome healthcare professionals propose chelation therapy as a treatment for cardiovascular disease.According to the National Center for Complementary and Integrative Health (NCCIH), a large-scale study of 1,708 people found a modest reduction in cardiovascular events after
chelation therapy compared with a placebo. However, this was only the case for people with diabetes.The NCCIH also suggest that it may be better to follow a heart-healthy diet and make the necessary lifestyle changes to address heart conditions, rather than risking the potentially dangerous side effects of chelation therapy, which may provide no
benefits at all.Alzheimer’s diseaseSome researchers believe that there is a link between high levels of heavy metals and Alzheimer’s disease.There has been a lot of preclinical in vitro and in vivo research that shows the relationship between metals such as copper, zinc, and iron and the onset and progression of neurodegenerative conditions such as
Alzheimer’s disease. Metals are critically involved in the cellular processes that mediate neuronal and brain health.Specifically, one article suggests that a therapeutic strategy aimed at targeting brain metals is theoretically well-grounded and justified. However, scientists require further evidence to support this. Research has shown no definitive
metal-targeted pathway, such as strict chelation, to be effective or optimal in the treatment of Alzheimer’s disease.AutismSome practitioners suggest chelation therapy as a treatment option for autism. This is linked with suggestions that thimerosal in childhood vaccinations was causing autism due to mercury toxicity. Thimerosal is a preservative
containing mercury present in certain childhood vaccinations.The National Capital Poison Center state that there is no scientific evidence to support any link between thimerosal — or any childhood vaccination — and autism.Read more about the facts and myths of vaccinations here.Everyone has a certain amount of heavy metals in their body. For
people with a normal amount, chelation has the potential to cause more harm than good.Chelation therapy can treat heavy metal poisoning under the careful supervision of a healthcare professional. Using chelation therapy for anything other than extreme cases of heavy metal poisoning can be very dangerous and even fatal.According to the National
Capital Poison Center, in 2005, a 5-year-old autistic boy died during intravenous chelation therapy using the drug disodium edetate. The chelation therapy caused low calcium levels in his blood, causing cardiac arrest and tissue death, which ultimately led to brain death.They also report that in 2003, a 53-year-old female died during a naturopathic
treatment of intravenous chelation therapy, which used the drug ethylenediaminetetraacetic acid. Chelation therapy caused a drop in calcium levels, which then affected blood supply to the heart muscle and cardiac rhythm.In some cases, heavy metal detoxes can cause heavy metals to recirculate in the body.Chelation therapy can cause many side
effects, including:A person may be able to reduce the levels of heavy metals in their body more gradually by making changes to their diet. Certain foods, such as spirulina and cilantro, may help transport excess heavy metals out of the body.According to one 2013 review, the following foods may be effective for heavy metal detoxification:Dietary fiber:
Various foods rich in fiber, such as fruit and grains with bran, may help remove heavy metals. Researchers have found fiber to reduce mercury levels in the brain and blood.Chlorella: Studies have shown that chlorella increases the detoxification of mercury in mice.Foods containing sulfur: Foods rich in sulfur, such as garlic and broccoli, may be good
chelators. Research has suggested that garlic may have prevented kidney damage from cadmium and reduced oxidative damage from lead in rats.Cilantro: Cilantro may help, but there is currently limited evidence to support this. In an animal study, cilantro decreased absorption of lead into bone. In a trial looking at children with lead exposure,
cilantro was as effective as a placebo.The same review also lists some supplements that may work to chelate heavy metals from the body:Glutathione: Certain forms of glutathione, when a person takes it other than orally, may protect cells from the oxidative damage that heavy metals can cause.Modified citrus pectin: Modified citrus pectin and
substances from brown seaweeds lowered heavy metal toxicity by roughly 74% in human participants across five case studies.Sulfur-containing amino acids: Examples of these are taurine and methionine.Alpha-lipoic acid: Alpha-lipoic acid is a strong antioxidant that can renew other antioxidants in the body and chelate metals from the body.Selenium:
Selenium may help remove mercury from the body. In one trial, organic selenium supplementation benefited people with mercury exposure.Although these are less extreme methods of detoxifying the body, it is still important to take care when using supplements or excessive quantities of one type of food.Although dietary fiber may help detoxify the
body, one study found that soluble fiber such as flaxseed increased the retention of cadmium in rats. People with high exposure to cadmium may therefore need to exercise caution when consuming flaxseed.Certain chelators, such as alpha-lipoic acid, can cause the redistribution of metals in the body. People should therefore take care when using
certain detoxification substances and always follow the advice of a healthcare professional.Having high amounts of heavy metals in the body may cause health concerns or chronic health conditions. However, there is a limited amount of evidence to suggest that a heavy metal detox with drugs, or chelation therapy, can cure any conditions.Chelation
therapy can be vital for treating heavy metal poisoning. However, in some cases, it can be very dangerous and may cause more harm than good. Sometimes, it may even be fatal.People wanting to detox from heavy metals should try to find alternatives that are safer and work more gradually. Certain foods also work as chelators to bind to heavy metals
and transport them out of the body.Certain supplements may also work to detoxify the body from heavy metals. People should consult their doctor before taking any new supplements, however, and they should always follow the guidance of their healthcare professional when aiming to naturally detox from heavy metals.
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