TDS
FACT OR FICTION ?????
TDS - Total Dissolved Solids - m ay be the m ost m isunderstood factor in the whole field of pool & spa
water chem istry. It's m isunderstood because no one knows exactly what effect it is going to have on any
particular body of water.
W hen everything else seem s to be all right, and the water still acts screwy, check the TDS.
* High TDS can result in corrosion of m etal equipm ent and accessories, even though the water is
balanced.
* High TDS can cause eye and skin irritation, even though the pH is right and there are no
chloram ines in the water.
* High TDS can perm it an algae bloom , even with a 2-3 ppm chlorine residual.
But none of these sym ptom s will necessarily occur. It is the uncertain nature of problem s caused by TDS
that m akes it such a headache to deal with.
As its nam e states, TDS is the sum total of all of the dissolved things in a given body of water. It's
everything in the water that's not actually water. It includes hardness, alkalinity, cyanuric acid, chlorides,
brom ides, sulfates, silicates, and all m anner of organic com pounds.
Every tim e you add anything to the water, you are increasing its TDS. This includes not only sanitizing and
pH adjusting chem icals, but also conditioner, algaecides, and tile and surface cleaners. It includes
airborne pollutants and bather waste as well as dissolved m inerals in the fill water.
At low levels, TDS does not present a problem . In fact, a certain am ount of TDS is necessary for water
balance. Hardness and Total Alkalinity are both part of TDS.
But at high levels - above 3,000 parts per m illion - you are welcom ing problem s. The National Spa & Pool
Institute, in its standards for both swim m ing pools and spas, recom m ends an ideal TDS of between 1,000
and 2,000 ppm , with a m axim um of 3,000 ppm .
No one knows exactly what m echanism is at work when you're dealing with high TDS water. One
com m only held theory is that when you get a lot of dissolved substances in water, they interfere with the
norm al workings of sanitizers. They m ay do this by form ing a chem ical "shield" around bacteria, algae,
and other substances norm ally attacked by chlorine or brom ine. Or they m ay sim ply present "roadblocks"
in the path of sanitizer m olecules, preventing them from freely circulating.
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TDS buildup is inevitable. As we've explained, every tim e you add chem icals to water, you're increasing
the TDS. W hen the water evaporates, it leaves behind all of the solids that had been dissolved in it.
Just how m uch are you increasing the TDS when you chem ically treat pool or spa water? W ell, for every
pound of dry chem ical that you add to a 15,000 gallon pool, you are increasing the TDS by about 8 ppm .
"Parts Per Million" is what scientists refer to as a "weight to weight" m easurem ent. That is, if you know
how m uch the water weighs, and you know how m uch the stuff you are adding to the water weighs, you
can calculate how m any parts per m illion you are adding to the water.
As it happens, one gallon of water weighs 8.34 pounds. So if you know how m any gallons are in a pool or
spa, and you m ultiply that num ber by 8.34, you will know how m any pounds of water are in the pool or spa.
So, how m any pounds of water are in a 450 gallon spa? The answer is 3,753 pounds (450 x 8.34 = 3,753).
How about a 15,000 gallon pool? W ell, 15,000 x 8.34 = 125,100. So, there are 125,100 pounds of water in
a 15,000 gallon pool.
OK, so now you know how m uch the water weighs. Now, take 1 m illion and divide it by the total weight of
that water, and you will find out how m any parts per m illion are contained in each pound of water. For
exam ple, 1,000,000/125,100 (pounds of water in our 15,000 gallon pool) = 7.99. W e'll call it 8. That is,
every pound of m aterial added to a 15,000 gallon pool will contribute about 8 parts per m illion.
How about a 450 gallon spa? Take 1,000,000, divide it by 3,753 (the weight of the water in the spa), and
you get 266.45. W e'll settle on 266. So for every pound of stuff that you add to a 450 gallon spa, you will
be increasing the TDS by 266 parts per m illion.
Incidentally, if you wanted to design a pool that would contain alm ost exactly 1 m illion pounds of water, it
would be a 120,000 gallon vessel. In that pool, every 1 pound of solids dissolved in the water would
increase the TDS by 1 ppm .
Every sanitizing chem ical, and every pH adjusting chem ical used in the pool and spa industry will
eventually contribute to the TDS in a pool or spa. Som e will contribute m ore than others. Because
sanitizing com pounds often require the additional use of pH adjusting chem icals, the chem ical
m aintenance regim en you choose can have a dram atic effect on the buildup of TDS.
TDS is fairly easy to calculate for dry chem icals. It's a bit m ore com plicated for liquid solutions. If a
research lab were going to test the solids content of a liquid, they would take a precise volum e of the liquid
and then slowly heat it until the liquid itself had evaporated. Then they would dry the rem aining solids and
weight them .
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The two m ost com m on liquid solutions used in our industry are m uriatic acid and liquid chlorine (sodium
hypochlorite). For your inform ation, 1 gallon of m uriatic acid will contribute 1.87 pounds of dissolved solids
to the water. 1 gallon of liquid chlorine will contribute 2.2 pounds of dissolved solids.
You should also understand that every type of chlorine & sanitizer - including gas chlorine - eventually
ends up contributing to TDS in the form of chloride. So every tim e you add a pound of dry chlorine
com pound, or infuse a pound of gas chlorine into a 15,000 gallon pool, you will wind up increasing the
TDS by about 8 ppm .

Short of a detailed laboratory analysis, the m ost dependable m ethod of TDS testing is through the use of a
portable TDS m eter. These m eters actually m easure the conductivity of the water - its ability to conduct an
electrical charge, which happens to increase as the TDS increases.
Hand-held TDS m eters - usually in the $50.00 - $150.00 range, generally operate by either placing som e
water in a sam ple cell or dipping the m eter directly into the pool water and pushing a button, which causes
a sm all electric current to pass between two electrodes im m ersed in the water and separated by a specific
distance.
The m eter m easures the current passing between the electrodes and uses that to determ ine the water's
conductivity The m eter dial (or LCD readout) is calibrated to indicate TDS in parts per m illion.
The easiest way to reduce TDS is to drain and refill it with fresh water. This can also be done in stages,
taking the water level down 1 or 2 feet at a tim e and refilling over a period of days or weeks.
Under norm al circum stances, pool water can be expected to last anywhere from 3 to 5 years before it has
to be com pletely changed. Your choice of chem ical treatm ent can help to determ ine just how long it lasts.
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Another Article
W hat Are Total Dissolved Solids?
1. "Dissolved solids" refer to any m inerals, salts, m etals, cations or anions dissolved in water. This
includes anything present in water other than the pure water (H20) m olecule and suspended solids.
(Suspended solids are any particles/substances that are neither dissolved nor settled in the water, such as
wood pulp.)
2. In general, the total dissolved solids concentration is the sum of the cations (positively charged) and
anions (negatively charged) ions in the water.
3. Parts per Million (ppm ) is the weight-to-weight ratio of any ion to water.
4. TDS is based on the electrical conductivity (EC) of water. Pure H20 has virtually zero conductivity.
Conductivity is usually about 100 tim es the total cations or anions expressed as equivalents. TDS is
calculated by converting the EC by a factor of 0.5 to 1.0 tim es the EC, depending upon the levels.
Typically, the higher the level of EC, the higher the conversion factor to determ ine the TDS.

W here do Dissolved Solids com e from ?
1. Som e dissolved solids com e from organic sources such as leaves, silt, plankton, and industrial waste
and sewage. Other sources com e from runoff from urban areas, road salts used on street during the
winter, and fertilizers and pesticides used on lawns and farm s.
2. Dissolved solids also com e from inorganic m aterials such as rocks and air that m ay contain calcium
bicarbonate, nitrogen, iron phosphorous, sulfur, and other m inerals. Many of these m aterials form salts,
which are com pounds that contain both a m etal and a nonm etal. Salts usually dissolve in water form ing
ions. Ions are particles that have a positive or negative charge.
3. W ater m ay also pick up m etals such as lead or copper as they travel through pipes used to distribute
water to consum ers.
4. Note that the efficacy of water purifications system s in rem oving total dissolved solids will be reduced

over tim e, so it is highly recom m ended to m onitor the quality of a filter or m em brane and replace them
when required.
W hy Should You Measure the TDS level in your W ater?
The EPA Secondary Regulations advise a m axim um contam ination level(MCL) of 500m g/liter (500 parts
per m illion (ppm )) for TDS. Num erous water supplies exceed this level. W hen TDS levels exceed
1000m g/L it is generally considered unfit for hum an consum ption. A high level of TDS is an indicator of
potential concerns, and warrants further investigation. Most often, high levels of TDS are caused by the
presence of potassium , chlorides and sodium . These ions have little or no short-term effects, but toxic
ions (lead arsenic, cadm ium , nitrate and others) m ay also be dissolved in the water.
Even the best water purification system s on the m arket require m onitoring for TDS to ensure the filters
and/or m em branes are effectively rem oving unwanted particles and bacteria from your water.

How do you reduce or rem ove the TDS in your water?
Draining and filling with fresh water

By the use of the following filter and water purification system s:
1. Carbon Filtration
Charcoal, a form of carbon with a high surface area, adsorbs (or sticks to) m any com pounds,
including som e toxic com pounds. W ater is passed through activated charcoal to rem ove such
contam inants.
2. Reverse Osm osis (R.O.)
Reverse osm osis works by forcing water under great pressure against a sem i-perm eable m em brane that
allows water m olecules to pass through while excluding m ost contam inants. RO is the m ost thorough
m ethod of large-scale water purification available.
3. Distillation
Distillation involves boiling the water to produce water vapor. The water vapor then rises to a cooled
surface where it can condense back into a liquid and be collected. Because the dissolved solids are not
norm ally vaporized, they rem ain in the boiling solution.
4. Deionization (DI)
W ater is passed between a positive electrode and a negative electrode. Ion selective m em branes allow
the positive ions to separate from the water toward the negative electrode and the negative ions toward
the positive electrode. High purity de-ionized water results. The water is usually passed through a reverse
osm osis unit first to rem ove nonionic organic contam inants.
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