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Groundwater Rule 
Wellhead Protection 

Public Health 
Baseline source water quality 

What kind of treatment might be needed 
Detecting changes in the aquifer 

Why We Monitor 



 
Guidelines and Resources for 

the Laboratory 
Standard Methods for the Examination of 

Water and Wastewater 
EPA Manual for the Certification of 

Laboratories Analyzing Drinking Water 
Hach Water Analysis Handbook 

Difco Manual 
American Water Works Association Manuals 



Guidelines and Resources for 
the Laboratory 

Approved Methods 
Quality Assurance 
Quality Control 
Inter-laboratory 
Comparability 
In other words: 
Credibility! 



GAUD's Wells 
 
 

Triangle Well 
Drilled in 1955 
89 ft. 



GAUD's Wells 
 

Brookside Well 
Drilled in 1955 
85 ft 
I95 constructed in 
mid 1960s 



GAUD's Wells 
 
 

South Well 
Drilled in 1965 
89 ft 



GAUD's Wells 
drilled wells 

24”x18” gravel packed 
400 to 600 gallons per minute 

Before the EPA was born 
Before the Interstate Highway 

Before wellhead protection 
Used as a back-up supply 

Used full time since April 2004 



GAUD's Wells 
 
 
 

South Well, Brookside Well, and Triangle Well 
water quality monitoring when in use then and now. 

Coliforms 

Standard plate count 

pH 

Temperature 

Conductivity 

Turbidity 

Chloride 

 
 



GAUD's Wells 
Color 
Iron 

Alkalinity 
Calcium and total hardness 

Chlorine residual 
Phosphate 

Fluoride 
 

We add chlorine, poly-phosphate and fluoride 
before the customer is served. 

 



GAUD's Wells 
Important water quality indicators: 

Can affect taste and smell 
Mineral content and pH can affect the 

distribution system and customer plumbing 
Bacteria testing detects contamination and 

the possible presence of pathogens 
Customer satisfaction 

 



GAUD's Wells 
We also send 

samples to testing 
laboratories for 
other possible 
contaminants 
Arsenic 
Radon 
Nitrate 
Nitrite 



Instruments Used for Testing 
pH electrodes and meters, bench and 

portable 
Ion Selective Electrodes (ISE) 

Colorimeters 
Spectrophotometer 
Color Comparators 
Conductivity meters 

Burettes 
Turbidimeters 

 



Instrument Specifications for pH  
Range 0 to 14 
Resolution 0.1,0.01,0.001 
Relative accuracy +/-0.1, +/-0.01,+/-0.001 
Automatic Temperature Compensation 

(ATC) 
Body style plastic or glass 
Refillable or sealed gel 
All systems must be calibrated before use 

with known standards 



Meters and Electrodes 
Portable meters 
$400 to $800 
Bench meters for 
both pH & ISE 
$1000 to $2000 
Plus standards, stir 
plate, & support 
solutions 



Ion Selective Electrodes (ISE) 
An ISE is specific to a particular ion or group 

of ions that share similar characteristics 
Some ISEs have membranes that allow the 

ion of interest to diffuse through 
Some are solid state where the sensing 

element is solid with no diffusion of sample 
Both types create an electrical potential 

measured in millivolts (mv) 
 



Ion Selective Electrodes 
The electrical potential in millivolts is 

measured with a pH meter that has an 
expanded millivolt scale (0 to 2000 mv) 

 

Modern meters convert the electrical 
potential  into a concentration, mg/l or ppm 

 

You can measure ammonia, fluoride, 
chloride, nitrate, carbon dioxide 
 



Ion Selective Electrodes 
Electrodes can cost 
between $500 & 
$1000. 
Bench meters cost 
between $1200 & 
$2000. 
Plus solutions and 
standards 
 



 
Spectrophotometers & 

Colorimeters 
Spectrophotomers and Colorimeters measure 
the color that develops from a specific 
chemical reaction. 
 

The depth of color is proportional to the 
concentration. 
Wavelength in nanometers (nm) 
Accuracy +/- 1nm, +/-2nm, +/-3nm 

 



Spectrophotometers & 
Colorimeters 

Light source for Spectrophotomers 
UV 190-325 nm deuterium lamp 

VIS 325-1100 tungsten lamp visible color 
Light source for colorimeters is a light 

emitting diode 
 

Manufacturers provide chemical systems and 
instructions on how to conduct the test 



Spectrophotomers 
Bench visible 
spectrum $2000 to 
$4000 
UV/VIS $5000 to 
$12000 
Plus specialized 
glassware and 
accessories 
 



Colorimeters 
Single parameter 
$200 to $600 
Multi-parameter 
$800 to $1200 
Plus glassware and 
reagents 



Color Comparators 
Depends on a chemical reaction that 

produces color 
 

The depth of color is proportional to 
concentration 
 

Uses a color wheel or slide with color 
graduations matched to concentration 

 

Relatively fast, accurate, inexpensive. 
 



Color Comparators 
Chlorine 
Iron 
Copper 
pH 
$50 to $200 
Easy to use 
This is a very old 
pH comparator 



Color Wheels 
Comparing 
chemically treated 
sample with 
untreated sample 
The wheel gives a 
value in mg/l 
0.10 mg/l, 0.15 mg/l 
accuracy 
$50 to $200 



Conductivity 

Measuring the ability of water to conduct 
electrical current 
Current is a reflection of dissolved minerals 

(ions) 
Minerals come from geological formations 

that the water travels through 
At microsiemens per centimeter (us/cm) 



Conductivity 
Water carrying an electric current depends 
on: 

The presence of ions 
The total concentration 
The mobility of the ions 
The valence of the ions 

The temperature of the solution 
Inorganic compounds are good conductors 
and organic compounds are not. 

 



Conductivity on the Bench 
Laboratory pure 
water has to be less 
that 2 us/cm 
Ground water can 
be 100 to 500 
us/cm 
Meter needs 
calibration within 
the expected range 



Conductivity in the Field 
Accuracy at the 
original temperature 
Solid state probe 
No accessories 
$500 to $1000                         



Burettes for Alkalinity 
A precise quantity 
of solution of known 
concentration is 
dispensed. 
The change in pH is 
measured to an end 
point. 



Burettes for Hardness 
Hardness titrations 
depend on color 
change in the 
sample. 
Measuring the 
amount of solution 
used to the end 
point (color 
change). 



Burettes 
A very accurate pipette with a stop cock 
 

Determine mineral content of samples 
 

bicarbonate, carbonate,and hydroxide 
 

Accuracy to 0.1 ml, or 0.01ml 
 

Certificate of calibration 
 

$100 to $300 



Turbidity 
Qualitative characteristic imparted by solids 
obstructing the transmittance of light through 
a water sample 
 

Detectors measure  the scattering effect of 
light caused by suspended solids, 
A measure of relative clarity of water 
Suspended solids interfere with disinfection 

and support growth of microorganisms 



Turbidity 

Incandescent light is a broad spectrum 
suited to detecting small particles 
Infared LED at 830 to 890 nm will not absorb 

visible color 
Laser diode is very sensitive to small 

changes in turbidity, pure water 
Detectors at 90 degrees and 180 degrees 

for transmitted light 



Turbidity 
Battery operated portable turbidimeters 

allow on-site testing before particles can be 
adsorbed or degraded 

$1000 
Bench turbidimeters offer a variety of light 

sources and detectors for specific 
applications 

$200 to $3000 
Calibration standards and sample cells 

 
 



Material Safety Data Sheets 
Information about what the chemical is 
Hazards associated with using the chemical 
First aid measures 
Accidental spill 
Handling and storage (tyvek suit & SCBA?) 
Personal protective equipment (PPE) 
Physical and chemical properties 
Stability and reactivity 



Material Safety Data Sheets 

Toxicological and Ecological Information 
Disposal considerations 
“Dispose of in accordance with all applicable 

local, state and federal regulations” 
Call the DEP Bureau of Remediation & Waste 

Management, 207-287-2651. 



Chemical Disposal 

Never dispose of chemical waste down the 
drain if you are using a septic tank and 

drainage field 
Some waste can be disposed of at a 

wastewater treatment plant 
Some wastes need special storage, 

handling, and disposal 
 



Chemical Disposal 
Find a different 
chemical process 
with less hazardous 
waste 
Use a process that 
generates less 
waste, 5 or 10 ml 
instead of 25 or 50 
ml 



Choosing a Method 
Find out what you need to test for 
 
Do you have a little bit, (low range) or a lot 

(high range)? 
 
Check customer service/technical support 
 
Get the MSDS(s) 



Choosing a Method 
Determine waste disposal needs 
 

Personal Protective Equipment (PPE) 
 

One time investment in durable equipment 
 

The cost per test for consumables 
 

What is needed for calibration and 
maintenance 

 



Other Considerations 
Laboratory pure water: water purification 

systems are $1500 to $10,000, or distilled 
water by the case $7 to $10 per case 
Chemically resistant working surface, like 

Corian and Sierra Stone 
Storage: refrigerator, fume hood, cabinet for 

flammables, explosives and corrosives 
Eye wash and shower 
Sink with chemically resistant drain 



Questions? 



June Mooney 
Water Quality Specialist 

Greater Augusta Utility District 
jmooney@augustawater.org 

207-623-4633 x 229 

Thank-You 

mailto:jmooney@augustawater.org
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