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Foster an environment of trust that stresses service and

cooperation with all members of the water department.

Provide professional laboratory services in support of the

production of abundant, safe drinking water.

Employ state-of-the-art laboratory resources to monitor, 

troubleshoot, and predict trends in the water purification process

from source to consumer tap.

Develop and validate test procedures in support of the

water purification process as regulated by the USEPA and MADEP.

Laboratory Mission Statement

Act as a reference laboratory for drinking water testing

as a regional resource.



It all starts with the

Quality Assurance Program 

Plan
 A quality assurance plan evaluates the effectiveness 

of the laboratories procedures.

 Documentation of employee’s qualifications, training 

and responsibilities.

 Documents who does the work

 Documents who checks the work.

 A quality feedback mechanism: If the work is out of 

specification, what steps are taken to correct it.

 Corrective action to solve quality problems to 

continuously improve performance.



Laboratory Staffing

State-of-the-art laboratory staffed by :

Lab Manager

Water Quality Supervisors (2)

Lab Technicians (2)

– Coop Program from Northeastern University

Treatment Plant Operators(8)



To do the Job Right

We are a State Certified Lab meaning, we 

have:

– Education/Training

– Experience

– Proper equipment

– Quality Assurance Program Plan/Standard 

Operating Procedures



The Laboratories

“Clients”

Watershed

Treatment 

Distribution/Consumers



Watershed Protection

 Assess quality of water coming to the Plant and Help 
identify possible sources of contamination using a 
number of certified tests

– Fecal Coliform E. coli

– Total Organic Carbon Volatile Org. Compounds

– pH UV254

– Nutrients Metals

– Chlorides

 Provide support in emergency situations
– Sampling Materials and Instructions

– Fast Sample processing

–



The Water Purification 

Process
Evaluate efficiency of the treatment process

Validate online meter readings

Support treatment decisions 

Make sure the water leaving the Plant is 

safe to drink

Provide required data for State Reports



Distribution System

Monitor distribution system water quality

Check water quality at customer taps

Respond to customer complaints

Provide laboratory service for distribution

system construction work

Report required information to the State



Typical day in the Lab

Analyze routine samples :

Daily- process control/online meter 

validation 

Biweekly- distribution system sampling

Weekly – watershed monitoring

Compliance sampling –

NPDES,MWRA-TRAC,MADPH



The Measurements

Samples are analyzed for Microbiology and/or 
Chemistry.

All locations have specific parameters that we test 
for. 

The use of Statistical Process Control predicts the 
measurements will fall into a defined range, if 
they don’t, we take a closer look.

The closer to the finished product, the more 
parameters are looked at.



Turning Data Into Useable

Information

After evaluation by Lab Supervisors and 

approval by the Lab Manager, results go to:

Laboratory Information Management System 

(LIMS)  our data management tool and

Statistical Process Control (SPC)

State Reports

Public

Other involved parties



Microbiology

Methodology

Coliform – Membrane Filter 

Fecal coliform – Membrane Filter

E-coli – Enzyme Substrate

Heterotrophic Plate Count – Pour Plate



Volatile Organic 

Carbon Monitoring

 Disinfection Byproducts –Trihalomethanes
– Potentially carcinogenic compound formed by the reaction of chlorine 

compounds and organics in the water  

 Solvents
– i.e. – Carbon tetrachloride, Methylene chloride

 Pesticides
– i.e. – DDT, Cholodane

 Methyl Tertiary Butyl Ether
– Oxygenate in Gasoline until 2006

– Travels faster than the other compounds 

– Good indicator of a Leaking Underground Storage Tank (LUST)
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MTBE

Sample for Lab Certification



Total Organic Carbon 

Monitoring

Process Efficiency

Source Water 



Anions by Liquid Ion 

Chromatography

Nitrate as Nitrogen

Nitrite as Nitrogen

Chloride

Sulfate



Trace Metals 

Analysis

by Inductively 

Coupled Plasma –

Mass Spectrometry

Antimony,Arsenic, Barium, 

Beryllium, Cadmium, Chromium, 

Copper, Nickel, Lead, Mercury, 

Selenium and Thallium



Laboratory 

Information 

Management 

System

LIMS
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