


“Prudent water resource planning should
consider the long-term impacts of global
climate change and how this could affect
Hawaii’s water supplies . . . .”
- State of Hawai‘i Commission on Water Resource Management, 2008

“Investing in the protection of fresh water
sources must be the highest priority for
Hawaii’s public leaders and the Department
of Land and Natural Resources.”
- Gov. Neil Abercrombie, 2011



Why “Adaptation”?

Oki, D.S., 2004, Trends in Streamflow
Characteristics in Hawaii, 1913-2003 (2004),
http://pubs.usgs.gov/fs/2004/3104/#pdf

Muller et al., Berkeley Earth Surface
Temperature (2012),
http://berkeleyearth.org/pdf/decadal-
comparison.pdf
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Four Adaptive Elements

Adaptation recognizes uncertainty, and
addresses it with these elements:

Forward-looking

Flexible

Integrated

Iterative



Hawai‘i
Constitution

Public Trust Doctrine

Precautionary Principle

Water Code and Water Commission

Haw. Water
Plan

County Water
Supply

Land Use Regulation
and Planning

Haw. Dep’t
Agric.

Haw. Dep’t of
Health

Watershed
Protection

Recycling and
Conservation

Individual, Business,
and Gov’t Water

Users



Sample Adaptive Mandates

“Protect” water resources for the benefit of

“present and future generations.”

“Establish procedures for regulating all uses
of Hawaii’s water resources.”

“Must conform to changing needs
and conditions.”

“Continuing study” of salt-water
intrusion.

IterativeForward-looking Flexible Integrated



Policy & Planning Tools

Hawai‘i Water Plan

(1) Climate scenario planning

(2) Update regularly

(3) Integrate land use planning with water
availability

(4) O‘ahu watershed management planning

(5) Conservation and recycling plans

IterativeForward-looking Flexible Integrated



Climate scenario planning

IterativeForward-looking Flexible Integrated



Regular updates

IterativeForward-looking Flexible Integrated

1990



Adaptive Land Use Planning



Adaptive Land Use
Planning

IterativeForward-looking Flexible Integrated

“No subdivision shall be approved, unless
. . . the director shall provide written

verification of a long term, reliable
supply of water.”

Maui Water Availability Policy?
M.C.C. § 14.12.040



Regulatory Tools

(6) Climate-conscious “clearly sustainable
yield” and instream flow standards

(7) Enforce water use monitoring and
reporting

(8) Expand designated water management
areas

(9) Adaptive permitting, e.g. water use,
well-construction, stream diversion



Climate-Conscious Sustainable
Yield and Instream Flow

IterativeForward-looking Flexible Integrated

“Maximum Sustainable
Yield”

“Clearly Sustainable Yield”

vs.

Maui WUDP 2009 update:

“The mass flow analyses are based on historical stream flows
for the Iao and Waihee streams. No specific consideration is made
regarding trends in drought severity or frequency or anticipated

climate change. The analyses could be revised based on
specific assumptions regarding future stream flows.”



IterativeForward-looking Flexible Integrated

Adaptive Permitting
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For example:

-Compliance inspections and fee?

-Living permit model?

-Gauges as a standard
permit condition?

-Deep monitor wells?

U.S.G.S. 2010
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Muller et al., Berkeley Earth Surface Temperature
(2012), http://berkeleyearth.org/pdf/decadal-
comparison.pdf

U.S.G.S. 2010



Market-Based Tools

(10) Green building / Hawai‘i Energy Plan
model

(11) Tie Water Commission fees more
closely to the cost of regulation

(12) Public goods charge / property tax
model



Water Commission Fees

IterativeForward-looking Flexible Integrated

Flat $25 application fee

Tiered fees, tied to quantity of
water impacted, and cost of
watershed protection necessary to
protect the resource

vs.



Promote Water-Conscious Infrastructure

IterativeForward-looking Flexible Integrated

Public Goods Charge



The Water Commission is empowered to “consider,

protect, and advance public rights at every stage
of the planning and decisionmaking

process.”
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Final Thoughts


