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What	is	the	message?
1. The	climate	is	changing	rapidly,	 impacting	water	quality	and	quantity

2. Levels	of	organics	in	the	raw	water	are	increasing	and/or	 the	make	up	is	
changing,	 challenging	water	treatment	systems

3. Types	of	inorganic	contaminants	 are	increasing	or	changing	challenging	
existing	water	treatment	systems				

4. Algal	blooms	are	becoming	increasingly	 troublesome	clogging	filters,	
increasing	organic	carbon	 loading	and	disinfectant	by-product	 formation	 in	
water	treatment	systems

5. New	pathogens	are	being	introduced	 into	water	sources	as	the	result	of	
northward	migration	of	new	species	potentially	 introducing	 new	health	
risks	such	as	giardia	and	cryptosporidium

6.	 Wild	fires	are	becoming	more	prevalent,	 increasing	 turbidities	 in	water	
sources	but	reducing	issues	associated	with	organics	 in	water	treatment	
systems	
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Climate Trends
Here you can view the annual temperature trends for 19 weather stations, showing the mean annual temperature and five year average.

 (http://akclimate.org/sites/default/files/Figure_1_color.png) 

Click on map to view a larger version 
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• Organic carbon is present in most 
surface water sources

• Derived from soils, organisms and 
decay of vegetation

• Reacts with free chlorine to produce 
disinfection by-products (DBP) –
suspected human carcinogens  



• Filtration avoidance 
system

• Gas chlorine added to raw 
water



• Increase in DBP formation 
related to changes in organic 
carbon in the source

• Organic carbon consist of 
hydrophobic, hydrophilic and 
transphilic materials

• Hydrophilic organic carbon is 
released from muskeg after 
periods of drought

• Hydrophilic organics are 
difficult to remove   MIEX
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Selawik,	AK



~ 350,000 m3 of material have 
been delivered from the 
slump to the river and alluvial 
fan.



• Increased sediment load
• Increased nutrient load
• Increased DOC loading
• Change in DOC make up
• Increased calcium, sodium, phosphorus, 

magnesium and sulfates (ADN 1/15/17) 





Cyanobacteria	 bloom	- Kotzebue	Alaska,	 July	2009

• Increased nutrient loading
• Warmer water temperatures favor 

growth of bloom forming species 
such as cyanobacteria 



Point	Hope,	AK
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• Increased O&M cost
• Risk of toxic algae blooms
• Increased organic carbon loading
• Taste and odor issues  
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Nimiuktuk River, Alaska
-Sturm et al

• Tundra is giving way to 
forestation

• Warming is creating habitat for 
new species 



• New microbiological contaminants 
• Properly operated water treatment systems 

less affected 
• Traditional water use is a serious concern



• Increased sediment load
• Increased nitrate concentrations
• Reduction in DOC up to 60%
• DBP yield per unit DOC 

unchanged  

Uzun et al., 2016


