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Contaminant Exceedance Mentoring 
Program

CBCL responded to an RFP by the ECC-WRMD

Communities with MAC exceedances for Mn, As 

Review water infrastructure, understand issues, discuss options

Provide recommendations to address exceedances



Project Schedule

• Community Outreach and Correspondence (Info Flyer)

• Develop Tools for Corrective Measures

• Add Input Parameters

• Obtain applicable CM’s

• Conduct site visit, apply tools, discuss potential options

• Determine best CM for community

• Use Existing FCAA Tool

• Upgrade Costs

• O&M Costs

• Present recommendation

• Project underway, to be completed in 2023





Manganese (Mn): 

• Found naturally in surface and groundwater sources 

• Can be seasonal or continuous issue 

• Causes discolouration in water

• Excess amount linked to neurological effects in children

• GCDWQ 

• MAC = 0.120 mg/L (Health Canada, 2019)

• AO = 0.02 mg/L



A Widespread Issue – Mn 
Exceedances in NL (2019-

2022)

Amongst other Issues…
Current BWAs – March 28, 2023



Manganese – nutrient and nuisance 
at low levels…



…serious concern at higher levels.



Manganese 
Treatment 
Technologies

Oxidative Media (e.g., Greensand Filtration)

Chemical Oxidation

Ion Exchange

Adsorption Media

Potable Water Dispensing Units

Hypolimnetic Aeration

Conventional Water Treatment (with Oxidation)



Historical 
Manganese 
Approaches 

Reduce or Stop Chlorination

Polyphosphate (Sequestrant)



Challenges with Manganese Removal

• Various oxidation states – Mn2+ is highly soluble, slower oxidation rate versus 
dissolved iron

• Surface Water Sources

• Found at bottom of surface water sources in sediment

• Released during lake turnover

• Large seasonal variation in concentrations

• Groundwater Sources

• Dissolved oxidation state 

• Must be converted to a solid state for removal

• Iron can compete with oxidation chemicals



Oxidative Media 
(Passive)

Conventional 
Treatment (Active)



Greensand Filtration



Oxidation + 
Conventional 

Treatment



Oxidation +  High-Rate 
Clarification



Intake/PumphouseHypolimnetic Aeration







Arsenic (As) 
• Arsenic is a known carcinogenic compound with MAC = 0.010 

mg/L – no safe amount

• Found naturally in geological formations, anthropogenic 
sources

• More common in groundwater supplies

• Various other negative health effects:

• Gastrointestinal Issues

• Poor Blood Production

• Abnormal Heartbeat

• No aesthetic impact

• As3+ / As5+ are typical oxidation states. 5+ is 
readily treated, 3+ is not



Arsenic Treatment Technologies

Ion Exchange – Anion Exchange

Adsorption Media – Iron Based Adsorptive Media

Lime Softening

Oxidation/Filtration

Potable Water Dispensing Units

Conventional Water Treatment Plant



Contaminant 
Exceedance Tool

• Microsoft Excel Tool

• Determines valid corrective measures (CM) for As and Mn 
exceedances

• Decision based on input factors

• Input factors include:

• Source Water Characteristics

• Contaminant Properties

• Existing Infrastructure

• Water Demand (flow)

• Source Water Quality



Instructions:

Manganese Assessment Tool (MAS) 1) Click on blue cells and click on the drop down tab 

2) Select the appropriate response for each step

3) Proceed through workbook and answer all steps

Source Water Characteristics 4) Valid Corrective measures will appear in green

Water Source Surface Water

Number of Sources 1

Contaminant Properties
Manganese Species Unknown

Manganese Concentration All Sources, [Mn]>MAC Corrective Measures (CM)
Frequency of Occurence Continuous

Existing Infastructure
Pre-Oxidation Absent

Conventional Treatment Absent

Membrane Absent

Chlorination Present

Plant Flows
Flows > 35 L/min

Water Parameters of Concern
pH 6-8

Turbidity < 1.0 NTU

Iron > 0.3 mg/L

DOC > 3.0 mg/L

5) Inputting more information will provide a more detailed 

analysis and eliminate invalid CM's

6) If no valid entries appear, a full assessment may be required.

Selective Pumping Invalid CM

New Source(s) Valid CM

Hypolimnetic Aeration Valid CM

Chemical Oxidation Invalid CM

Greensand Filter Valid CM

Multimedia + Greensand 

Filter

Valid CM with 

Pretreatment

Ion Exchange Invalid CM

Prefiltration + Ion 

Exchange
Invalid CM

PWDU/RO Invalid CM

Adsorption Invalid CM



Arsenic Assessment Tool (AAS) Instructions:

1) Click on blue cells and click on the drop down tab 

2) Select the appropriate response for each step
Source Water Characteristics 3) Proceed through workbook and answer all steps

Water Source Ground Water 4) Valid Corrective measures will appear in green

Number of Sources >1

Contaminant Properties
Arsenic Species Unknown

Arsenic Concentration Not All Sources [As]>MAC

Frequency of Occurence Continuous

Corrective Measures (CM)

Existing Infastructure
Pre-Screening Absent

Pre-Oxidation Absent

Conventional Treatment Absent

Membrane Absent

Chlorination Present

Plant Flows
Flows < 35 L/min

Water Parameters of Concern
pH 6-8

Turbidity < 1.0 NTU

Iron < 0.3 mg/L

Manganese < 0.02 mg/L

TDS < 250 mg/L

Sulfate < 40 mg/L

Calcium Absent

Hardness < 60 mg-CaCO3/L

DOC < 3.0 mg/L

Selective Pumping Valid CM

5) Inputting more information will provide a more detailed 

analysis and eliminate invalid CM's

6) If no valid entries appear, a full assessment may be required.

New Source(s) Valid CM

Ion Exchange (IX) Valid CM

Conventional Treatment Invalid CM

Cogulation Assissted 

Microfiltration
Invalid CM

PWDU/RO Valid CM

Iron/Manganese 

Oxidation
Invalid CM

Lime Softening Invalid CM

Adsoprtion Media
Valid CM with pH 

Adjustment



Full Cost Accounting Assessment 
(FCAA) Tool

• Publicly available Microsoft Excel Tool

• Designed for small communities in 
Newfoundland & Labrador

• Tabulates costs for public drinking water 
systems

• Promotes fiscal planning 

• Helps to highlight unforeseen costs



FCAA Tool - Sections

Existing Treatment & Distribution Systems

Proposed Capital Upgrades

Financing and Cost of Drinking Water System

Discrete Infrastructure Replacement



Case Study #1

• Community of 1826 people

• Existing WTP Infrastructure:

• Surface Water Supply

• Rotating Screen

• Chlorination

• pH Adjustment

• Exceedances of Manganese MAC & AO

• High organics in drinking water leading to high 

DBPs



Case Study #1

Corrective Measures (CM)

PWDU/RO Invalid CM

Adsorption Invalid CM

Multimedia + Greensand 

Filter

Valid CM with 

Pretreatment

Ion Exchange Invalid CM

Prefiltration + Ion 

Exchange
Invalid CM

Hypolimnetic Aeration Valid CM

Chemical Oxidation Invalid CM

Greensand Filter Valid CM

Selective Pumping Invalid CM

New Source(s) Valid CM

• CE tool determined there were 4 valid corrective 

measures

• New source

• Hypolimnetic Aeration*

• Greensand Filter*

• Conventional WTP

• Conventional WTP the recommended CM

• New WTP would address both the Mn and the high 

organics/DBP’s issues.



Case Study #1

Upgrade Component Capital Cost 
Government 
Contributions 

Balance 
Covered by 
Community 

Water Treatment Facility $2,688,000 $1,344,000 $1,344,000 

Pumping Systems       

Distribution        

Storage       

Range of Probable Cost       

 -30% $1,881,600 $940,800 $940,800 

 Median $2,688,000 $1,344,000 $1,344,000 

 +30% $3,494,400 $1,747,200 $1,747,200 

 

Item                   Predicted 

                      O&M Costs1   

Source of Supply                 $7,455   

Pumping                   $0   

Treatment & Disinfection             $85,050   

Transmission & Distribution             $246,750   

Administration                 $33,915   

Total                   $373,170   

                             
 

• FCAA used to estimated cost of a new 
WTP 

• New WTP: $1.8-3.5 million

• Cost splitting with government a path to 
reduce community costs

• 50/50 split: Community est. cost 
$950,000 - $1.8 million

• Annual O&M cost expected to be 
$373,000 per year



Case Study #2

• Community of 400 people

• Located on the Avalon Peninsula

• Existing WTP Infrastructure:

• Multiple interconnected wells

• Chlorination

• Arsenic adsorption (applicable wells)

• Exceedances of Arsenic MAC in the raw water at three 
wells



Case Study #2

Corrective Measures (CM)

Cogulation Assissted 

Microfiltration
Invalid CM

PWDU/RO Valid CM

Iron/Manganese 

Oxidation
Invalid CM

Lime Softening Invalid CM

Adsoprtion Media
Valid CM with pH 

Adjustment

New Source(s) Valid CM

Ion Exchange (IX) Valid CM

Conventional Treatment Invalid CM

Selective Pumping Valid CM

• Contaminant Exceedance tool determined 
there were 5 valid CM’s

• Selective Pumping

• New source

• Ion Exchange

• Adsorption Media

• PWDU

• Existing arsenic adsorption media filters are an 
appropriate CM



Case Study #2

• Arsenic adsorption filters already in use

• Media becomes exhausted with arsenic

• Requires regular replacement

• Recommendations: Focused on operation 
and maintenance

• Begin regular arsenic testing pre & 
post filters

• Replace media once exhausted



Contaminant Exceedances - Project Summary

• Manganese and Arsenic are a widespread issues, many communities fit criteria for advice / 
improvements, 15 engaged and project delivery is underway

• Contaminant Exceedance Tool helpful to identify potential solutions as an initial “screening tool” 

• FCAA tool

• Financial planning of water treatment systems

• Beneficial for infrastructure upgrades & replacement

• Recommendation for approach is highly site specific, tools do not replace advice from a water 
treatment specialist / engineering consultant



Future Consulting 
Alternative?



Thank 

you.


