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Presentation Outline

1. Specifics about Alaska and significance of our analysis

2. Criteria for analysis – Database and AWRVI

3. Statewide data – maps and graphs of types of sources 

4. Examples of village municipal water systems in Alaska

5. Vulnerabilities of water supply and delivery systems

6. Statewide correlations of source types and environmental characteristics

7. Agencies and Organizations involved

8. Resilience or Vulnerability? 

9. Future work: Socioeconomic analysis and Kotzebue case study





Importance of our analysis

Postmodern Eskimo. com



Criteria for Analysis and 

Vulnerabilities Assessment

• Geophysical characteristics

• Social characteristics

• Economic characteristics

• Drinking water source and system 

characteristics



AWRVI

• Vulnerability/Resilience Evaluation

• AWRVI assesses watersheds at local scales where 
land use is more important than climate

Community Database Online 

provided by Alaska Division of 

Community and Regional Affairs  



Arctic Water Resources Vulnerability Index 



Distribution of major source types for village water supply
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LAKE water
Atqasuk: 
233

Arctic

Continuous

-56 F – 78 F

5 “

$ 14,732

Inupiat

Subsistence



Technology used
Standard setup for lake intakes

Courtesy of Dan White

Submersible pump (Toolik)

Courtesy of Dan White

Submersible pump below floating deck



RIVER water
Eek: 
296

Marine

Continuous

6 F – 57 F

22”

$11,756 

Yup'ik

Subsistence

Courtesy of Dan White



WELL water

Deering:
133

Transitional

Discontinuous

- 60 F – 85 F

9 “

$14,565 

Inupiat

Subsistence
Courtesy of 
Dan White



WELL water
Deering:

Courtesy of Dan White



WELL water
Deering:

Courtesy of Dan White



Potential Vulnerabilities
LAKE/RESERVOIR, RIVER, GROUNDWATER

• Contamination

• Pollution (direct and watershed runoff)

• Dissolved Organic Carbon

• Climate related

• Permafrost thaw related changes in groundwater flow

• Drying and drainage

• Salt water intrusion

• Eutrophication

• Winter availability



Maps showing correlations 

between environmental 

characteristics and the drinking 

water source type



Permafrost map



Permafrost graph
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Climatic zones map



Elevation map



Agencies and Organizations 

Involved





Health Data

Climate Change related 

observations

ARUC program

Assisted Billing

System Construction

Funding

Training



Village Safe Water 

Program

Division of Environmental 

Health: Drinking Water 

Program



Help and services to the 

villages

Workshops

Maintenance

Circuit raiders



Laws and Regulations,

Water quality standards

Requirements –

sampling… violations…





Deeper understanding…
CULTURE



Deeper understanding… CULTURE



Deeper understanding…



Deeper understanding…
ECONOMIC SITUATION, FEASIBILITY

ENERGY IS A BIG ISSUE



Future Work:
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Thank you for your attention!


