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Research Question

How can we determine the source of

nitrate contamination in rivers and lakes?
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Septic Systems

Drainfield

Inlet pipe :
Scum layer Effluent percolation
Access port

Baffle

Access port

\ Outlet Groundwater
'pe

N RTE and Hayes, C. (2011) On the show. Accessed 03/10 2012.
Siecgrlaper \\ 5 http://2fm.rte.ie/blogs/colm_hayes/2011/08/wednesday-10th-
august-2011.html




|
Chemical Markers Research Questions

Where do
How do we detect them? they come
from?

Alternatives




|
Chemical Markers Research Questions

Where do
How do we detect them? they come
from?

Alternatives




|
Alternatives

-
| -
. ‘
— -
~ Al -
kg ¢
e
’ 5 EN
i 0
(4
[




|
Alternatives




Alternatives

Immuno
-assays

meoooooooo
cOéOééOOOOOr

000000000000
00000000095

ooeoooooo@@t
o@@@@@@@@g
\ eég




EEEE——————————.—.,
Immunoassays
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Pharmaceutical Sources

What are the current attitudes of the general
public to the use and disposal of
pharmacevuticals?

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

1. Determine Scenario Context

‘ Scenario Characteristics1 L ‘ ‘ Differentiation Objectives12 ‘ ‘ Evaluation Criteria s ‘
K» Site' q \\> Scope K» Criteria List
Characteristics
Approaches
K’ Sources of Contamination Mitrate Genetic Micro- Chemical
Need for NSD . .
Isotopes Markers hiological Markers
Manure (organism 1)
\\» A Manure [organ!sm 2)
Sources Manure (organism x)
Raw sewage
Treated sewage

Nitrate in precipitation
Nitrate in fertiliser
‘ Required DifferentiationZ.ll‘ ‘ Available Resources 22" Soil nitrogen

Desert nitrate deposits
\\> DlifzaniimT . Ammenium in Fertiliser

Level Budget
@Table 1
Deadline +J

‘ 2. Determine Differentiation Criteria

2
4
6

K» Expertise

Available J Nitrate Genetic Micro- Chemical
Funding Isotopes Markers biological Markers
Instrumentation IRMS Various Incubator Various
4>{ Factor Importance 2.3“47 Time Requirement Days Hours Days Hours
Sample Volume Millilitres Millilitres  Centilitres Litres
\\» - Multi-Source Determination No Yes No Yes
IPErTiy L Typical Cost ++ +H + ++
Level of Expertise +++ +++ + +++
: z BF State of Approach +++ + +++ ++
3. Determine Differentiation Approach Technique Availability . s it s

| Crosslink Differentiation and
\ Approach Criteria 31

Approach \\» )
Criteria CoAn::;;?r;gve
@ Table 2 ly:

4

Confirm scope - : b
—— Reporting Tool

\\> Potential

Approach

4

‘ Validate Choice

3.3.




Tool Evaluation

* Tool is robustly developed
* Assessment matrices

L Verification

Va4

Validation * Tool achieves its purpose
* Stakeholder Interviews (5)
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Differentiating the source of nitrate

contamination in rivers and lakes
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