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Domestic water
gquality criteria

R. H. Follett and J. B. Selft

Ouick Facts

Two types of fests—bacteriological and
chemical—are used to assess domestic
water quality.

The Colorado Btate University Soil Test-
ing Laboratory is sequipped to deter-
minethechemicalconstituents of water.

Local county health departments or the
Colorado Department of Health will
perform bacteriological tests.

Chemical tests are needsed o dstect con-
taminants in water such as nitrates,
sodium, chlorides and the hardness
capacity of water.

The appearance, taste or odor of water from a
well or other source offers some information on
obvious contamination but chemical analysis is
needed to detect most contamination in water.
Obviouscontaminates include silt (turbidity) and
hydrogen sulfide, which can be detected by smell.
As a rule, the senses will not detect impurities
that cause hard water, corrode pipe and stain
sinks. Two types of tests—bacteriological and
chemical—are used to assess water quality. The
two tests are separate and distinet, and normally
are not made in the same laboratory at the same
time. The Colorado State University Soil Testing
Laboratory is equipped to analyze chemical tesis.
The analysis is for determining chemical constit-
uents of water as they relate todrinking orirriga-
tion purposes. Questions about testing water for
bacterial or microbial contamination, including
Giardis, should be dirscted to the local health
department.
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Bacteriological Test

Bacteriological tests are used to determine if
water is bacterioclogically safe for human con-
sumption. There are tesis based on detection of
coliform bacteria, & group of microorganisms
that are recognized as indicators of pollution
from human or animal wastes. Coliform bacteria
are found in the intestinal tracis and fecal dis-
charges of humans and all warm-blooded ani-
mals. Anvone who wants a bactericlogical test
performed on their drinking water should contact
the local county health department to obiain the
specially prepared bottles and instructions for
taking a water sample. It is important to note that
special technigues are required to collect sam-
ples because the samples can be contaminated if
procedures are improper. If the county does not
offer a bactericlogical test for water, contact the
Colorado Department of Health, 4210 E. iith
Avenue, Denver, CO 80220, phone (303) 320-8333.

Chemical Tests

Chemicsal tests are used to identify impurities
and other dissolved substances that affect water
used for domestic purposes. Water begins to
decrease in palatability when the amount of min-
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erals, i.e., dissolved salts, exceeds 500 to 1000
ppm, but this depends on the nature of the miner-
als. Note that sea water contains 30,000 “ppm of
dissclved salt. Beyond these limits, the water
becomes increasingly unpala,table Table 1 lists
the' constituents and  parameters that are rou-
tinely determined on a water sample by the Colo-
rado State Soil Testing Laboratory. Table 21is a
1ist of additional constituents'in water that can be
determined on reques‘t by E;he C@iora.do State Soil
Tesbmg Laboratory

Table 1: The pax‘ameters determmeé for th% rou-
tine damesme water analysis test..

Recemmex&deé

Parameter - , Jimite~mg/1
Conductivity (Micromhos/Cm) o
pH (pH units) S 8.5-8.5
Caleium ' o ' s
Magnesium Lo
Sodium- . : : 20
Potassium- . : G
Carbonate *
Bicarbonate E
Chloride . 250
Sulfate V , 250
Nitrate 45°
Total Alkalinity as Ca(}(} 400
Hardness as CaCO, : L
Total Dissolved: Sahds U BO0
Boron S ¥

“Limits recomimended for good guality domestic water.
Limits suggested by U.5. Environmenial Protection
Agency; National Academy of Science. 1880. Vol 3,
W&sbmgﬁam pc.o s T

Mémdaﬁozy upper limit for nitrate { N{l?g)

*Limits not established.

Table 2: Additional tesﬁs i:hat can %e ée&ermmeé in

water on request

, Mandatory upger
Constituent limit—mp, [ i
Arsenic . - 088
Selenium ' 0.01.
Chromium 0.05
Fluoride 4.0
Barium 1.0
Cadmium Oi}i
Lead 0.05"
Mercury 0.002"

Nen=mandatory suggested lmui;s-—«—mgi I
Zinc 5.0
Iron 0.3
Manganese 0.08 .
Copper - 1.0
Fluoride 2.0

Lm‘nts not esta,bhshed

A}.ummum B -
Ammonium -
Phosphorus e
Nickel e
Melybdenum —

Ma,ndatory upper limits suggested by US E’nvzron-
inental Protection Agency.

U.8. Environmental Protection Agency is pz'esenﬁy
considering a substantially lower limit for lead.

Whai: Do The N‘ambers Mean‘?

Mosttesting laborauomes report quantrtzes of
chemical substances by Welght in volumetric
units such as mﬂhgrams per liter (mg/D). For all
practical purposes, 1 ppm =1 mg/l.

Thefactors reparted onawater analysisreport
arediscussed below and represem; the parameters
that are considered in the evaluation of domesmc
water qua,hty

pH is a measure of intensity of alkali or acid
contamed m the water Absolutely pure water has

normaﬂy wil be be’tween 8. 5 and 8.5. Water with
pH less than 5 may cause problems due to corro-
sion because many metals become more soluble
in low pH waters. Water with pH values higher
than 85 indicate that a’ Sigmﬁcam amount of
Qedzum bicarbonate may be present.

“Crateium and Magnesmm cause water hard-
néss and result from limestone-type materigls’in
underground soil layers. Separate values are of
minor concern but the y are combmed for calculat-
lmg’ haréness :

Wa,ger that zs, ‘the more soap reqmred to pm{iuce
}a,ther “the harder ihe water. Hard water also
causes greasy rings on ‘bathtubs, greasy filmson
dishesor on hairafter Washmg, and poor lanndry
results. Problems caused by hard waler in bathing
or washing m "be. @vercome by the use of syn-
thetic detergents or p HEE "“softemng com-
peunds The hardness of water may beremoved by
5 W unit een‘tammg exchange res-
ins, but this résults in the exchange of calcium
and Mmagnesivm{(Ca+ Mg} by sodium so it may be
a concern to people on a low-salt diet for medical
reasons. Such water should not be used for gardens,
lawns or plants. Hardness is reported as calcium
carbonate in milligrams per liter (mg/1). A com-
monlyiised classgification for hardness isgivenin
theé fGHOng ﬁabie

Table 3. Harﬁiness expressed as mg/l of Ca,CO

mg/lor ppm” Water hardness
OT5 . e - o Boft :
75~180 : . Moderately hard
150-300 o : , Hard
Over 3{}@ ‘ - Very Hard

*When expressed as grams of ha,rdness, 1 gra,m 17 1
mg/I (ppm ) e :

' Sadmm may be ef health significance to peo-
ple on alow-salt diet for medical reasons. Sodium
can be reduced or removed by expensive treat-
ment systems but When Ca + Mg are removed
sodium replaces it.

Potassium is an essential nutritional element,
but its concentration in most drmkmg water ig
trivial and quantities seldom reach 10 mg/l.
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commbu‘tors to the tctal a.ikahmty that may be
determmed ina routme water-test. The alkalinity
of a water sample is a measure of its ability to

‘neutralize acids. Naturally-occurring levels of

total alkalinity up to 400 mg/las CaCO, are not a
health hazard. Low alkahmty would be assoc:tated
with low pH values and may indicate potential for
problems due to corrosion of metal in plumbing
systems, )

Chloride concentrations in drinking water
may be important to people on low-salt diets.
Most people will detect a salty taste in water con-
ta,mmg more than 250 mg/l of chloride. Expen-
sive treatment methods are needed to remove
chloride from water.

Sulfate content in excess of 250 to 500 ppm
(mg/1) may give water a bitter taste and have a
laxative effect on persons not adapted to the
water. Expensive freatment methods are neces-
sary to remove or reduce sulfate in g private water
system.

Nitrate inexcess of 45 mg/l(orinexcess of 10
mg/1 if reported as nitrate-nitrogen) is of health
significance to pregnant women and infants under
6 months. High nitrate water should not be used
for infant formulas or in other infant foods. Con-
siderably higher nitrate content apparently is
tolerated by most adults. Nitrate can be removed
from private water supplies, but the equipment is
expensive and not commonly used.

Total dissolved solids also called “total min-
eral content’ or “total residue,” is. the total amount
of material remaining after evaporation of the
water. Values of less than 500 ppm {(mg/l) are
satisfactory and up to 1,000 ppm (mg/l) can be
tolerated with little effect.

Fluoride is important in the development of
teeth in infants and youth. The optimum fluoride
content to assist inthe control of tooth decay is 0.9
to 1.5 ppm (mg/l). Excessive amounts rarely are
found in Colorado waters, but a concentration
over 3.0 ppm (mg/1} may cause darkening of the
tooth ‘enamel and possibly other undesirable
effects.

Iron and manganese are nuisance chemicals
that cause troublesome stains and deposits on
light-colored clothes and plumbing fixtures. Iron
causes yellow, red or reddish-brown stains and
deposits, while manganese stains and deposits
are gray or black. Excessive amounts also may
cause dark discoloration in some food and bever-
ages and cause an unpleasant taste. Iron and
manganese can be removed or reduced in a soft-
ener equipped with special resins or by small
treatment systems involving aeration, filtration
and chlorination.

Copper and zinc will cause an undesirable
taste if concentrations are above the recommended
limits. A water softening system should signifi-
cantly lower the levels of these elements.

Arsenic, selenium, barium, cadmium, lead
and mercury are potentially toxic elements. Fortu-

nately, these elemenis rarely exceed the manda-
tory limits in most Colorado well water. If high
concenirations are found, it would be necessary to
remove these elements using expensive treat-
ment methods. Lead contamination in drinking
water can come from lead pipes and lead-based
solder pipe joints.

Aluminum, ammonium, phosphorus, nickel
and molybdenum are additional constituents that
can be determined by the soil testing laboratory.
Although no limits have been established for
these parameters, pollution of some sort would be
indicated if significantconcentrations are detected
in a water sample.

Taste and odor problems are difficult to solve.
Some inorganic compounds may impart detecta-
ble tastes without odor. Hydrogen sulfide (rotten
egg smell), when present, will impart an undesir-
able odor and taste. Generally, undesirable tastes
may be caused by any of numerous organic com-
pounds. These may be present naturally in the
water, or may be due to sewage or other surface
contamination sources. These may impart dis-
agreeable taste and odor in minute concentrations
(a few parts per billion or a few milligrams per
kiloliter) and specialized chemical tests are needed
to detect such small levels. Turbidity in drinking
water is caused by suspended sediments from
erosion and runoff discharges. The maximum
contaminant level in drinking is 1 to 5 turbidity
units.

Water Treatment Systems

Some water constituents can be removed or
reduced by ion-exchange resins, distillation, re-
verse 0smosis or a combination of these methods.
Other treatment processes might invelve aera-
tion or chemical oxidation followed by filtration.
Organics can be removed by filtration through
charcoal, but this may not be an effective method
forremoving inorganic contaminants. Treatment
methods are specific to the type of chemical prob-
lems and generally are quite costly. For addi-
tional information on water treatment systems,
refer to Service in Action sheets listed below.
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