
Calculating Changing 
Compound Concentrations 

in Groundwater using 
Atlantic RBCA Version 3  

Cameron Ells, P.Eng. 
cells@CameronConsulting.ca 
Cameron Consulting Incorporated 

Canadian Land Reclamation Association (CLRA)  
 Atlantic Reclamation Conference (ARC) 2015  

Wu Centre 
 University of New Brunswick 

Fredericton NB 
 

11:45 – 12:15 (incl. Q&A) – October 20, 2015 



CameronConsulting.ca Atlantic Reclamation Conference 
(ARC)  / University of New Brunswick  
Fredericton NB         October 20, 2015 

Calculating Changing Compound 
Concentrations in Groundwater using 

Atlantic RBCA Version 3  

Full Title 
  
 

  
 Atlantic RBCA Version 3  
 Example Application:  
 Calculating changing compound 

concentrations in groundwater 
between a source area and a 
surface water receptor  
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Presentation Outline 
  
 

1) The Context and the Questions   
 
2) Atlantic RBCA Version 3 steps  
 
3) Comments and Lessons Learned  
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     The CONTEXT  
  and the Questions 

1) A maturing “Contaminated Sites” market   
2) Focus is on long term Site Management, 

Risk Management, and Reclamation   
3) Sites often without unacceptable risk or 

hazard to current on site receptors  
4) Some site decision making is based on 

down gradient surface water receptor 
5) Along the rational road to “enough”  
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     The Context  
  and the QUESTIONS 

1) What concentration change contingency 
should be planned for, from an on-site 
groundwater plume migrating to off-site 
surface water receptor?    

2) How does concentration change or vary 
in groundwater along the distance to the 
surface water? and over time?   

3) For an edge of property monitor well, 
what concentration trend can justify the  
protection of surface water receptor? 
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     Atlantic RBCA Version 3 and  
  Responding to the Questions  

1) Atlantic RBCA Version 3 can contribute 
to responding to these questions     

2) Example of straight, down gradient 
dispersion, using built in Dominico 
Modelling, and Transient Analysis    

3) Simplifications, information gaps, and 
preparing a decision making approach  
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     Atlantic RBCA Version 3 and  
  Exposure Pathway Scenario     

1) Benzene, Napthalene, and TPH C08-10 
aliphatic and aromatic fractions      

2) Nominal concentrations of 0.1 mg/litre in 
on site plume (5 m wide and 2 m deep) 
to Surface Water receptor 30 m away    

3) Input Aquatic Life Protection Criteria as 
nominal concentrations of 0.001 mg/litre   
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     Atlantic RBCA Version 3, the  
  Compounds of Concern, and  
  Concentrations     
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     Atlantic RBCA Version 3 and  
  Main Screen for Example    
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     Atlantic RBCA Version 3 and  
  Exposure Path  Identification     
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     Atlantic RBCA Version 3 and  
  Exposure Path  Identification     

1) Off Site 2 Receptor has the Surface 
Water Receptor Option      

2) When 0 m is lateral distance off 
centreline and depth 0 m is depth below 
top of water bearing unit, the Dominico 
Transient Analysis is calculated (later).  

3) Also used in calc is Surface Water flow 
rate at GW/SW (m3/s GW Parameters)    
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     Atlantic RBCA Version 3 and  
  Aquatic Life Protection Input     
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     Atlantic RBCA Version 3 and  
  Aquatic Life Protection Input     

1) Aquatic Life Protection (ALP) criteria 
concentrations (mg/litre) for each 
compound from other sources (no 
defaults)     

2) Atlantic RBCA uses this in calculating 
the Groundwater Discharge to Surface 
Water SSTL (mg/L Clean up Standards) 

3) Also used in calc is Surface Water flow 
rate at GW/SW (m3/s GW Parameters)    
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     Atlantic RBCA Version 3 and  
  Exposure Factors     
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     Atlantic RBCA Version 3 and  
  Chemical Fate and Transport    
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     Atlantic RBCA Version 3 and  
  Groundwater Parameters    
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     Atlantic RBCA Version 3 and  
  Groundwater Parameters     

1) Distance (e.g. 30 m) to GW/SW 
Discharge Point (longer lowers steady 
state point of exposure concentration, 
and increases NAF and SSTL values) 

2) Plume width (e.g. 5 m) and thickness 
(e.g. 2 m) at GW/SW Discharge Point 
(smaller area reduces total mass 
transfer, increases NAF, and reduces 
point of exposure concentration)   
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     Atlantic RBCA Version 3 and  
  Groundwater Parameters     

1) Surface Water Flow Rate (e.g. 1 m3/s) 
at GW/SW Discharge Point (larger flow 
rate reduces the point of exposure 
concentration in the receiving water 
from the total mass being transferred; 
and increases the NAF and SSTL 
values)   
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     Atlantic RBCA Version 3 and  
  Domineco Model Summary     
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     Atlantic RBCA Version 3 and  
  Domineco Transient Analysis     
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     Atlantic RBCA Version 3 and  
  Baseline Risk Individual and  
  Cumulative Risk Worksheets     

1) For Surface Water exposure - receptors, 
it does not calculate risks for Aquatic 
Life Protection but can for Swimming 
and Fish Consumption by humans.     

2) Even if Swimming and Fish 
Consumption are not exposure routes of 
interest, it can be useful to “turn them 
on” for their intermediate calculation of 
Point of Exposure Concentrations, at the 
GW / SW interface 



CameronConsulting.ca Atlantic Reclamation Conference 
(ARC)  / University of New Brunswick  
Fredericton NB         October 20, 2015 

Calculating Changing Compound 
Concentrations in Groundwater using 

Atlantic RBCA Version 3  

     Atlantic RBCA Version 3 and  
  Baseline Risk Surface Water      
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     Atlantic RBCA Version 3 and  
  Baseline Risk Surface Water      

1) For Surface Water exposures, it does 
not calculate for Aquatic Life Protection 
but for Fish Consumption, Swimming      

2) ALP criteria (mg/L) influences SSTL 
Groundwater calc at GW/SW . ALP 
criteria may be based on CCME or 
similar types of performance goals  

3) Decisions can be made after comparing 
Point of Exposure concentrations 
(outside of mixing zone?) to ALP criteria  
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     Atlantic RBCA Version 3 and  
  Cleanup Standard Groundwater     
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     Atlantic RBCA Version 3 and  
  Cleanup Levels for TPH (Water)      
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     Atlantic RBCA Version 3 and  
  those Original Questions      

 What concentration change contingency 
should be planned for, from an on-site 
groundwater plume migrating to off-site 
surface water receptor? 

 
 The point of exposure steady state 

concentration at the GW / SW interface, 
is from Domineco (e.g. 0.04 mg/Litre in 
GW) and in baseline risk calculations 
(e.g. 1 E-07 mg/Litre in mixed SW ).   
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     Atlantic RBCA Version 3 and  
  those Original Questions      

 How does concentration change or vary 
in groundwater along the distance to the 
surface water? and over time? 

 
 Dominico Transient Analysis results, for 

steady state conditions, give changing 
concentrations over distance, to GW / 
SW point of exposure; and over time 
until steady state conditions exist. At 
some point, natural decay will begin.  
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     Atlantic RBCA Version 3 and  
  those Original Questions      

 For an edge of property monitor well, 
what concentration trend can justify the  
protection of surface water receptor? 

 
 Dominico Transient Analysis results, for 

acceptable steady state conditions, at 
(e.g. 12 m) an intermediate distance, 
give a changing concentration result. If 
they are less than steady state values, 
this can justify a “protection” conclusion.     
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Closing Comments and Lessons Learned 
 

1) Atlantic RBCA 3 can be useful in evaluating 
potential for an impacted groundwater 
plume, to result in an unacceptable risk or 
hazard to Surface Water receptors.  
 

2)  It does not provide “off the shelf” results, but 
can be used with other calculations.  

 
3) Atlantic RBCA is a useful tool, but the fuel it 

runs on is good science, from a good team.  
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Thank You ARC 2015 
 

    Thank you for this opportunity. 
 For further discussions, please contact:  
 
Cameron Consulting Incorporated        
1778 Cambridge Street 
Halifax NS B3H 4A9       
Canada                           902.422.3985 
Cameron Ells, P.Eng.           
Cells@CameronConsulting.ca 


	Canadian Land Reclamation Association (CLRA) � Atlantic Reclamation Conference (ARC) 2015 �Wu Centre� University of New Brunswick�Fredericton NB��11:45 – 12:15 (incl. Q&A) – October 20, 2015
	Full Title� �
	Presentation Outline� �
	 	  	The CONTEXT �		and the Questions
	 	  	The Context �		and the QUESTIONS
	 	  	Atlantic RBCA Version 3 and �		Responding to the Questions 
	 	  	Atlantic RBCA Version 3 and �		Exposure Pathway Scenario    
	 	  	Atlantic RBCA Version 3, the 			Compounds of Concern, and 			Concentrations    
	 	  	Atlantic RBCA Version 3 and �		Main Screen for Example   
	 	  	Atlantic RBCA Version 3 and �		Exposure Path  Identification    
	 	  	Atlantic RBCA Version 3 and �		Exposure Path  Identification    
	 	  	Atlantic RBCA Version 3 and �		Aquatic Life Protection Input    
	 	  	Atlantic RBCA Version 3 and �		Aquatic Life Protection Input    
	 	  	Atlantic RBCA Version 3 and �		Exposure Factors    
	 	  	Atlantic RBCA Version 3 and �		Chemical Fate and Transport   
	 	  	Atlantic RBCA Version 3 and �		Groundwater Parameters   
	 	  	Atlantic RBCA Version 3 and �		Groundwater Parameters    
	 	  	Atlantic RBCA Version 3 and �		Groundwater Parameters    
	 	  	Atlantic RBCA Version 3 and �		Domineco Model Summary    
	 	  	Atlantic RBCA Version 3 and �		Domineco Transient Analysis    
	 	  	Atlantic RBCA Version 3 and �		Baseline Risk Individual and 			Cumulative Risk Worksheets    
	 	  	Atlantic RBCA Version 3 and �		Baseline Risk Surface Water     
	 	  	Atlantic RBCA Version 3 and �		Baseline Risk Surface Water     
	 	  	Atlantic RBCA Version 3 and �		Cleanup Standard Groundwater    
	 	  	Atlantic RBCA Version 3 and �		Cleanup Levels for TPH (Water)     
	 	  	Atlantic RBCA Version 3 and �		those Original Questions     
	 	  	Atlantic RBCA Version 3 and �		those Original Questions     
	 	  	Atlantic RBCA Version 3 and �		those Original Questions     
	Closing Comments and Lessons Learned�
	Thank You ARC 2015�

