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NATURAL ANTHROPOGENIC

➢ Geological deposits 

such as halite and 

evaporite

➢ Agriculture and soil 

salinity

➢ Weathering of rocks ➢ Road or de-icing salts

➢ Oceanwater 

contamination

➢ Produced waters and 

brines
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SOURCES OF SALTS
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Broughton, Paul. (2021). Coals peripheral to opening and closure of the northern Western Interior Seaway: depositional signatures 

recording interplay between Milankovitch orbital forcing and salt dissolution collapse-subsidence structures with responsiveness to 

craton deformation and eustatic sea-level. Carbonates and Evaporites. 36. 10.1007/s13146-021-00679-9. 
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ROAD SALTS
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➢ Many municipalities in Canada use a sodium 

chloride based salt like rock salt or halite to de-ice 

roads

➢ In Canada, more than 5m – 7m tonnes of rock salt 

are placed onto roads per year

➢ Sodium and chloride regulated as a result
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WATER INJECTION
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➢ Injection of water into an oil reservoir allows for oil 

to be displaced and moved to the production well

➢ Can increase oil recovery by 30-60%

➢ Water treated and reused

➢ Accumulates salts from repeated use

➢ Scaling common causing corrosion and integrity 

issues
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AGRICULTURAL SALTS

10

➢ Potential sources of salt-related compounds in 

vicinity of testing locations

➢ Most will have only close-proximity effects due to 

limited quantities

➢ Many powdered pesticides have salt component to 

allow products to be water soluble
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DIFFERENTIATING FACTOR
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Bromide and Iodide

➢ Chloride is generally 40-8,000 times more abundant in nature than bromide

➢ Iodide difference is not well studied but presence of any iodide suggests rock salt impact

➢ Chloride:bromide ratio and, if necessary, chloride:iodide ratio can be used to separate graphically the 

sources of chloride
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Levinson, A. A., et al. "Bromide, Iodide, and Boron in Alberta Formation Waters." Economic Geology Report 5, Association of 

Professional Engineers and Geoscientists of Alberta, https://static.ags.aer.ca/files/document/ECO/ECO_5.pdf.
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Simultaneous measurements

of parameters

Limited matrix

interferences

Comparable detection limits

to traditional methods

Ideal for diagnostic ratios

Method associated with

literature

Inductively-Coupled Plasma with

Mass SpectrometryInstrument resolution in

complex mixtures

Equal dilution factors
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Parameter
Ion 

Chromatography

Automated 

Colourimetry

Neutron 

Activation

Inductively-

Coupled Plasma

Chloride
1 mg/L

10 mg/kg

1 mg/L

20 mg/kg

10 ppb

10 ppb

5 mg/L

100 mg/kg

Bromide
0.01 mg/L

2 mg/kg
N/A

5 ppb

5 ppb

0.01 mg/L

1 mg/kg

Iodide
0.1 mg/L

1 mg/kg
N/A

2 ppb

2 ppb

0.002 mg/L

0.1 mg/kg
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Freeman, J. T. (2007). The use of bromide and chloride mass ratios to differentiate salt-dissolution and 

formation brines in shallow groundwaters of the Western Canadian Sedimentary Basin. Hydrogeology 

Journal, 15, 1377–1385.
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Cl:Br = 8,700

Cl:I = 5.2 x 108

Cl:Br = 290

Cl:I = 1.6 x 106

Cl:Br = 5,200

Cl:I = 8,700

Cl:Br = 4,600

Cl:I = 5 x 109

Cl:Br = 170

Cl:I = 40,000
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HOW DO I USE THIS METHOD?



To install the default mask 

template:

• In the "Creation" tab, open 

the themes window by 

clicking on the arrow 

pointing down

• In this new window, click 

on "Search themes"

• Browse the computer and 

select the mask in .potx

format

• Click on "Apply"

• Once the theme is saved, 

the next time you use it, 

you can save your 

presentation in .pptx format

To insert a new slide: 

• Click on "Home", "New 

slide"

• Click on the arrow below 

"New slide" and select the 

desired template

To change the visual:

• Remove the visual

• Click on the icon 

in the center of the gray 

block

• Import a visual

from your computer

• To crop the image,

in “Picture Tools”, click on 

“crop” tab and choose

the desired option. 
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QUESTIONS?
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