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Description

Home Water Systems is a primer for the homeowner about water sources like lakes, streams and wells. It provides a basic overview of water filtration systems, wells and other water sources for the home.
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Water is essential to life on earth. It is the major component of all the world's oceans, lakes, streams, glaciers and rivers. You can see it in the sky, as clouds and feel it on your skin as rain or snow. Water, dissolved in the air, creates the humidity that can make a hot summer day seem unbearable. Water is the only substance that appears in all its forms, solid, gas and liquid, on the earth's surface. 

Safe, pure drinking water is a valuable resource. Since its chemical properties make it an ideal solvent, indeed, scientists call it the universal solvent. It can dissolve hundreds of substances. While chemically convenient in many cases, this trait can also imperil its use as useful to drink or use as a food ingredient. 

Water’s superior solvent properties make water treatment necessary. Water softeners remove dissolved minerals that make water "hard." Water filters remove impurities and, depending upon the type of filter, bacteria that can cause disease. This guide will explain the different common types of water treatment available to the average homeowner as well as common home sources of water.
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Water definition
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Pure water, at room temperature of 70 degrees Fahrenheit is a colorless, tasteless and odorless liquid. Two elements, substances made up only of them selves, combine to make a water molecule. A molecule is a group of atoms that have bonded. This is the smallest chemical compound that can take part in a chemical reaction. Two hydrogen atoms combine with one oxygen atom forming the compound, H2O, which we call water. Each of these elements is a gas at room temperature. Water is an essential ingredient for life, as we know it on earth. Seventy-one percent of the earth's surface is covered with water in one from or another. These different forms include:

Oceans - 96.5%

Glaciers - 1.6%

Freshwater- 2.5% 

Freshwater Rivers and Lakes - Less than 0.3% of Freshwater, the rest is in glaciers or ground water

Atmospheric Water Vapor - 0.001%

Water is an essential part of the human body. Water makes up about 90% of the body's weight. Blood, lymphatic fluids, digestive enzymes and other bodily fluids have water as their main constitution. This is true for every biological life form on earth, as most are composed primarily of water. Water regulates the body's temperature, lubricates joints, flushes bodily wastes from the body and acts as a shock absorber for many of the body's vital organs. The amount of water required each day by an adult human varies by age, weight, sex, environment and physical activity. The average male will need to take in approximately 3.17 quarts of water per day, the average female 2.32 quarts. Water can be consumed as a liquid or in food. 

Water as a liquid

Water exists as a liquid from the temperatures of thirty-two degrees to 212 degrees Fahrenheit. Water below thirty-two degrees will freeze and turn into a solid. Over 212 degrees and it will boil and turn to steam, a vapor. 

Water as a Gas

Liquid water turns to a gas, called water vapor, by a process called evaporation. Heat is necessary for evaporation to occur. Water evaporates rapidly at its boiling point of 212 degrees Fahrenheit, turning to steam as the molecules separate and escapes into the atmosphere. The lower the temperature, the slower the evaporation rate, thus water at the freezing point evaporates very slowly. Water vapor in the atmosphere condenses into clouds as tiny droplets of water combine with fine dust, smoke or salt in the atmosphere. When the water vapor reaches a state of saturation, the droplets can fall as precipitation, thus driving the water cycle. The saturation point, or dew point, is reached when the air temperatures reach a point that is below the temperature needed for the water vapor to remain saturated. 

Water as a solid

At temperatures below 32 degrees Fahrenheit, water freezes and becomes a solid. Most substances become denser as temperatures fall as their molecules or atoms become closer together. Water's molecules, on the other hand, grow further apart, making it less dense than liquid water. Ice, therefore, will float on water. Most other substances, the solid form will fall to the bottom.  Ice exists in a semi-permanent state in earth's glaciers and at the poles. In dry, warm air, ice can dissipate into the air by a means called sublimation. Normally, ice melts into a liquid state in warm temperatures and the liquid water then evaporates. During sublimation, the warm, dry air can cause ice to skip the liquid state and enter the atmosphere as a vapor.

Water as a Solvent

Scientists call water a "Universal Solvent," because of its ability to absorb a vast number of substances. As water moves through the air, ground or water, it absorbs most minerals, nutrients and other substances it contacts. The human body uses this absorptive ability to use water to remove wastes from the body. When the substances, carried by the blood, enter the kidneys, water moving through them absorbs theses substances and flushes them out. This absorptive ability is created by the molecular structure of water. Each of the hydrogen atoms has a positive charge, while the oxygen a negative one. This means that the hydrogen atom attracts substances with a negative charge and the negatively charged oxygen attracts substances with a positive charge. This bond can be quite strong, such as the one that binds salt, sodium chloride, to the water molecule. 

Fresh water

Fresh water is naturally occurring water that falls as precipitation and occurs on the earth's surface as ice sheets, ice caps, glaciers, icebergs, bogs, ponds, lakes, rivers and streams, and underground as groundwater. Freshwater is only about 3% of the earth's supply of water. The other 97% is salt, or ocean water. Humans cannot ingest ocean water, except in very small quantities. The salt level in seawater is too high for the human body to process. Since the kidneys can only make urine that is less salty than seawater, the kidneys must process more water than is ingested. Thus, drinking large quantities of salt water will cause dehydration and death. 

Seawater 

Seawater comprises about 97% of earth's water. It has a salinity level of about 3.5%. This is about the same level as the salt level in the human body. Each liter of seawater (33.814 ounces) of seawater contains about 1.2 ounces of salt. Seawater will freeze at a much lower temperature than pure water, about 28 degrees Fahrenheit. The salinity level is not the same everywhere on earth. At the mouths of rivers, the salinity is usually lower, as fresh water mixes with it. Areas around melting glaciers and at times of heavy precipitation can also lower the salinity level.
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Testing For Hard Water
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You can test your water for hardness with a reasonable degree of accuracy. Many home improvement stores sell test kits for testing water. Be sure to get the ones for drinking water and not swimming pools. Most of these kits have test strips that you dip in a water sample. The test strip will change color. Then you just compare that color to a color chart included with the kit to determine the degree of hardness present in the water. If it is too hard, you may want to install a water softener.
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