
Approaches and Analytical Tools to Disentangle 
Point and Diffuse Sources of Nitrate 

Contamination 

Water: The Greatest Global Challenge 

Thursday 16th May, 2013 

Cecilia Fenech 
 

Supervisors: A. Morrissey, K. Nolan, L. Rock 



How can we determine the source of 
nitrate contamination in rivers and lakes? 

Research Question 
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Analytical Suite 

Tylosin 

Enrofloxacin 

Lincomycin 

Sulfadimethoxine 

Acetaminophen 

Cotinine 

Caffeine 

Carbamazepine 

Diltiazem 

Diphenhydramine 

Sewage Manure 
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Chromatography 

Cartridge Waters Oasis HLB 

Column Phenomenex Luna PFP 

MS Method MRM 

Instruments 1. AB Sciex Triple Quad 

2. Bruker Ion Trap 

Linearity 5 ng/L - 500 µg/L 

LOQ 5ng/L – 50ng/L 

LOD 50pg/L - 5ng/L 

XIC of +MRM (20 pairs): 152.2/109.9 Da ID: ACT 1 from Sample 9 (10ppm06) of RunSET1.wiff (Turbo Spray) Max. 3.8e5 cps.
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Sampling Programme 

Tullow 

Kilcruise 

Baunreagh 



Septic Systems 

RTE and Hayes, C. (2011) On the show. Accessed 03/10 2012. 

http://2fm.rte.ie/blogs/colm_hayes/2011/08/wednesday-10th-

august-2011.html 
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LOD: 12 ng L-1 

Minimal Sample Preparation 

High Throughput 

Potential for Multiplex Screening 

Immunoassays 
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Pharmaceutical Sources 

• What are the current attitudes of the general 

public to the use and disposal of 

pharmaceuticals? 

 

• Could this disposal be an important entry 

route which has been ignored to date? 



Sample Characteristics 

1,449 respondents 

Demographics 

• 98% European 

• Widespread  age, education and residence 

Outcome 

• Disposal in sewer system is minimal 

• Lack of education on correct disposal 
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Decision Tool 

Reporting Tool 

1. Determine Scenario Context

2. Determine Differentiation Criteria

3. Determine Differentiation Approach

Scenario Characteristics Differentiation Objectives Evaluation Criteria

Site 

Characteristics

Need for NSD

Potential 

Sources

Scope Criteria List

Required Differentiation Available Resources

Factor Importance

Differentiation 

Level

NTable 1

Budget

Deadline

Expertise

Priority List

Crosslink Differentiation and 

Approach Criteria

Approach 

Criteria

N Table 2

Comparative 

Analysis

Identify Potential Approach

Potential 

Approach

Validate Choice

Confirm scope

 has been met

1.1. 1.2. 1.3.

2.1. 2.2.

2.3.

3.1.

3.2.

3.3.

Available 

Funding



Tool Evaluation 

• Tool is robustly developed 

• Assessment matrices 
Verification 

• Tool achieves its purpose 

• Stakeholder Interviews (5) 
Validation 
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Differentiating the source of nitrate 
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