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1.1 USING THIS BOOKLET

Testing water quality is a complex task made up of different
aspects. Determining whether the water you are monitoring
is healthy or not can be confusing.

This booklet is directed at people who know how to measure
some indicators of water quality, but need clarification on
what their results actually mean. It isageneral guide only.

If you are interested in further details, please contact any of
the people listed at the end of this publication.

1.2 COLLECTING THE DATA

If you are just starting out, remember it is necessary to get
at least six readings, taken at regular monthly intervals, to
characterise your waterway and establish what is

‘normal’ there.

1.3 PARAMETERS. EXPLAINING THE RESULTS
Water quality is determined by a variety of parameters.

Often these are interrelated, and many vary seasonally.
Measurements for pH, temperature difference, conductivity,
turbidity and phosphorus are important indicators of water
quality. These are the parameters that catchment groups are
encouraged to investigate. The next section briefly describes
each of these parameters, and the significance of their values.



pH A MEASURE OF ACIDITY

The acidity or akalinity of waterways is measured by a pH
scale from zero to 14. A pH less than seven indicates the
water is acidic; seven is neutral, and above seven is alkaline
or basic. For example, orange juice has a pH of about 4.4;
distilled water is approximately 7; and household bleach is
about 13.2.

The natural pH of waterways varies from one location to
another. Thisis because the value depends heavily on the
soil and rocks over which the water moves. Soils with alot
of limestone have a higher pH value, while those with no
limestone and alot of humus impart a lower pH.

Table 1 (page 4) shows classifications of results through
limestone rich areas and limestone free areas. As arough
guide, drinking water should range from 6.8 to 8.5.

TEMPERATURE DIFFERENCE

There are natural variations in temperature both seasonally
and spatially across the river system. Thus, the important
parameter to measure is temperature difference. Measuring
temperature difference usually involves taking the water
temperature upstream and downstream of a particular feature,
possibly apipe outlet. If thereisasignificant difference
downstream in the measurements, there is likely to be an
adverse influence from the feature. Long-term temperature
difference can be calculated for a single location, but care
must be taken to allow for seasonal variations.

Table 2 (page 5) classifies temperature difference results.
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COoNDUCTIVITY

Conductivity is a measure of dissolved salts. Common salt,
sodium chloride, is the main cause of our water salinity
problems. Since dissolved salts conduct a charge estimates of
sdinity can be derived directly from electrical conductivity.

Note that in an estuarine environment, the closer you get to
the sea, the more likely it is that your water will be naturally
influenced by sea water intrusion. It isimportant to find the
natural salinity of your test area.

There are many units of measurement that express salinity.
The international unit ismilli Siemens per centimetre (mS/cm).
Conversions between salinity units are displayed in
Appendix One (page 13).

An explanation of abbreviationsis placed in Appendix Two
(page 14). Conductivity results can be classified according to
Table 3 (page 7).

TURBIDITY

Suspended sediments in waterways may include silt and clay,
organic and inorganic matter, and living or dead microscopic
organisms. Suspended sediments can be measured as turbidity.

Turbidity is a measure of light passing through the
waterbody, and is usually measured with a turbidity tube
using NTUs (Nephelometric Turbidity Units). NTUs do not
correlate exactly to sediment load, but a good rule of thumb
is: 1 mg/L = 1.5 NTU of suspended sediments.

Aclassification of turbidity valuesis shown in Table 4 (page 8).
Naturally occurring suspended sediments will be low in
summer or extended dry periods. They will peak after storms
or other events that affect runoff and stream flow velocity.
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PHOSPHORUS

Phosphorus is an essential element required by both plants
and animals. Most waterways contain phosphorus in small
concentrations of about 0.01 mg/Lto 0.05 mg/L.

Particulate and dissolved phosphates make up Total
Phosphorus. Particulate phosphate is bound to soil particles
travelling within the waterway .

Dissolved phosphate (or ‘filterable reactive phosphate’) is the
fraction of total phosphorus that is free in water. If you have
aPalin or LaMotte Test Kit (from Ribbons of Blue), thisis
what you will be testing. Filterable reactive phosphate results
areclassified in Table 5 (page 10).

Note that the given concentrations apply to flowing water
only. In still water, like dams and lakes, the concentrations
producing equivalent nutrient enrichment may be
approximately half of these values.

High levels of phosphorus in waterways may be associated
with peak flows following rain events and “first flush”
(theinitial large flows of winter). The importance of first
flush phosphorus readings is described in Catching the Slug,
a booklet available from the Water and Rivers Commission.
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1.5 WHAT TO DO WITH YOUR RESULTS

One of the most effective things to do with your dataisto

graph them. A graph can show changes in your results at a

glance. Three factors can be incorporated into different

graphs: time, space and the variable that was tested

(for example, phosphorus).

Important combinations are:

« Space vs. variables: Graph the results for each parameter
against distance along the river, or compare different sites
according to any of the parameters.

* Time vs. variables: Graph last year’s results for each
measurement and compare with this year’s results, or ook
for seasonal patterns over a single year.

 Variables vs. variable: Look for relationships between
different measurements.

ms/cm. CONDUCTIVITY VARIATIONS OVER DISTANCE
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The graphs can have more than two axes, and can be as
complex or as simple as you like. Other options include
scatter graphs and pie graphs.

1.6 CONCLUSION

Remember that the best tools to use when testing water
quality are your understanding and your common sense.
You can end a session by asking yourself: “Do the results
seem reasonable?’ Genuine anomalies do occur, but if your
results areillogical, it is wise to redo the test.

12



€T

SAL IHITY THITE ARD CORVERSIOHS

ConTersiDm

ConTersivm

Saknky s} Saknky Tactar Salnky
ekatrical conductiviy _ tokal =oluble mles - _ ekeatrical eond sty
{mE o) 0| = [ma'L) e (mTdem]
ekeatrizal comduckivity _ tokal zoluble =ik i _ eketrical corductiry
[mtem) wHE | = [ataml] HEE | = [mfem)
eleatriral conductbniy = eleotrical conduatiny N _ eleotrical cond sty
(mfem] 100 fpmhiostom) o | = [m3fem)
ekeatrizal comductivity _ ekotrical conduatirky N _ eketrical conduatiny
(mhem) 1000 ) = [P iem) oo = (mtem)
ekeatrizal conductivity _ ekatrical conduatbrty . - ekeatrical aonduatir
(mlem) w100 (= (mim) +100 ) = (m )
total zolubke sk -1 | = total solubk sl 1 | = tokal zolubk mlts
[ma'L] (rrm) [ma'L]
total soluble ik o0 | = total soluble =l o0 | = total soluble =l
(ma'L) ' B [zt " (ma'L]
tatal zolubk mlks . - botal zoluble slks = total solubk slks
[mgn'I.] =14 25 [a"'Ef-‘l] 14 25 [m@'I.]

VAT WU WAy AT ey T A A

3INO XIANIddy



APPENDIX TWO

UNIT ABBREVIATION

mS/cm milli Siemens per centimetre
pS/cm micro Siemens per centimetre
mS/m milli Siemens per metre

mg/L milligrams per Litre

gr/gal grains per gallon

pumhos/cm micro mhos per centimetre
ppm parts per million

ppt parts per thousand
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