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Overview 

• Background & general 
context 

• Lessons learned from the 
Western U.S. 

• Potential applicability to 
the Eastern U.S. 

• Discussion, Questions & 
Answers 



Water related-projects I’ve worked on 



Water law follows hydrology and assumes 
that regional water balances will remain 
relatively constant or “stationary” over time; 
however, this assumption is no longer valid. 

 

 

– Dan Tarlock, “How Well Can Water Law Adapt to the 
Potential Stresses of Global Climate Change”, 14 U. 
Denv. Water L. Rev. 1, 2 (2010). 



Bloomberg.com 

http://topics.nytimes.com/top/news/science/topics/drought/index.html http://www.wunderground.com/blog/JeffMasters/article.ht

ml?entrynum=2154 

Jan. 26, 2013- Australia-  

http://www.nydailynews.com/news/world/australian-

teen-rescued-flood-article-1.1247526 

A Year of Extremes- 2012 



 

GLOBAL/INTERNATIONAL CONTEXT 

“A shortage of water resources could spell increased conflicts in the future. Population 

growth will make the problem worse. So will climate change. As the global economy 

grows, so will its thirst. Many more conflicts lie just over the horizon.” -- Ban Ki-moon  



August 2013 in the Western US 

Animation of 12 week cycle: http://droughtmonitor.unl.edu/12_week.gif 

Map from LA Times  

http://droughtmonitor.unl.edu/12_week.gif
http://droughtmonitor.unl.edu/12_week.gif


2013:   
drought & flood 

 





 





 

http://mavensnotebook.com/2014/03/24/reservoir-and-water-

conditions-for-march-24-2014/#jp-carousel-14756 





 

A shift in timing & storage: higher highs, lower lows, more extreme flooding   

 

 

University of Washington Climate Impact Group 

Changing climate, changing extremes 

Chehalis Basin: 4 major floods in the last 20 

years, including catastrophic flood in 2007, and 

another major flood 18 months later in 2009 



WSDOT Photo, Feb. 1996 

Seattle 

Above:  Dec. 2007 

 To the Right: Jan. 2009 

Photos by Steve Ringman,  

Seattle Times 



Chehalis River: 2007 Flood & Interstate 5 

Bruce Ely, The Oregonian, 2007 



Historical Water Allocation 

• Two very different systems between east & west 

– Riparian rights 

– Prior appropriation 

 

• Federal Interstate Basin Commissions  

– Something different again 

– Examples:  

• Susquehanna River Basin Commission 

• Delaware River Basin Commission 

 



Historical- Riparian Law  
 

• Historical basics:  

– Adjoining landowners have the right to make 
“reasonable use” 

– Share and share alike (including in times of shortage) 

– No export from basin 

 

 
 



Historical - Prior Appropriation  

 

• First in time,  
    first in right 
• Actual diversion 
• Beneficial use 
• Use it or lose it 
• “Usufructury” right 

 
 



 



Prior Appropriation as State Law 

Washington State 
– Surface Water: 1917 
– Ground Water: 1945 
 

Oregon 
– Surface Water: 1909 
– Ground Water: 1955 
 

California 
– Surface Water: 1872 (revised in 

1914) 
– Ground Water: Basin by basin 

adjudication 

Headgate on Yakima River to the Sunnyside Canal, 1899 

Courtesy Yakima Valley Regional Library (Image 2002-851-970)  



Prior Appropriation as State Law 

General process :  
√ Apply for a permit 

√ Develop project, 
put water to use 

√ Prove use, get 
certificate  

 

  

 

Key difference: water rights granted for perpetuity, though 
reopener clause often now included for new permits 



Surface water is pretty much unavailable 
for year around use…  



And increasingly, so is groundwater 



West Plains 

Odessa 

Palouse 

Lower Yakima 

Walla Walla 
Central Horse 

Heaven Hills 

Dungeness 

Washington State Faces the Same Issues… 

Sharply Declining Groundwater Levels 
 

• Groundwater  critical role in 
economic and environmental future: 
– Drinking water for 60%+ of WA residents; 

more in the future will rely on groundwater 
– Irrigation supply for over 400,000 acres  
– Commercial and industrial needs -- 237 

million gallons per day for livestock, 
aquaculture, industrial and mining uses 

 

• Groundwater being used faster than it 
is naturally replenished  
– For example, groundwater levels of the 

Columbia Plateau system show marked 
declines in the past 25 years in more than 80% 
of nearly 500 wells measured 

 
 
 
 
 

 

Watersheds with significant  

groundwater declines  

Slide from Washington State Dept. of  Ecology  



Groundwater withdrawals are regulated, except for 
“Exempt” Wells For Specific Purposes 

• Washington (RCW 90.44.050) 
– Stock watering (no limit- see recent Easterday 

Ranch decision) 

– Non-commercial lawn or garden (reasonable 
use for up to ½ acre) 

– Single/group homes (up to 5,000 gpd)  

– Industrial purposes, including irrigation (up to 
5,000 gpd but no acre limit) 

 

• Oregon (ORS 537.545) 
– Stock watering 
– Lawn or noncommercial garden (up to ½ acre)  
– Single/ group domestic use (up to 15,000 gpd)  
– Industrial/commercial use (up to 5,000 gpd) 
– Down-hole heat exchange uses  
– School grounds in critical ground water area (10 

acres or less).  
 

• Exemption  
– From state water right required for groundwater development 
– NOT an exemption from well construction/maintenance/abandonment standards 

• RCW 18.104, WAC 173-160 
• ORS 537.535-537.595, OAR 690-200 to 690-230 

– Subject to “beneficial purpose without waste” 
 

• Significant numbers drilled each year 
– For example, there are more than ~7,000 new wells/year in Washington State 

 



http://www.celp.org/exemptwells/overview.html 

West Plains 

Odessa 

Palouse 

Lower Yakima 

Walla Walla 
Central Horse 

Heaven Hills 

Dungeness 

Watersheds with significant  

groundwater declines  

http://www.celp.org/exemptwells/overview.html


Problems 

• No new surface water available for appropriation 
– Too much water already allocated 
– Any remaining protected by instream flow requirements  
– Not enough instream flow, so listed Threatened/ 

Endangered Species + significant water quality concerns 
– Surface water impacts from climate change 

 

• Increasing limits on permitted groundwater rights 
– Scientific studies determine groundwater levels dropping or 

in hydraulic connectivity with surface water 
– State or county action to prohibit any further groundwater 

withdrawals without mitigation 
 
 

• No new exempt groundwater rights in several places 



Over-allocation of resources + 
endangered species = conflict, 
courts, and even federal marshals 



Development of an Adaptive Tool Kit 

1. More integrated water regional water management 

– “Water portfolio”: drinking water, stormwater & wastewater  

– Use of groundwater & surface water supplies (conjunctive use) 

– Environmental flow needs added to the mix 

2. Markets, banks, exchanges, and innovative projects to 
reallocate water among competing uses 

3. More water conservation, both municipal & ag 

4. Integration of land use planning + water needs 

5. Technological fixes (i.e., recharge, desalinization) 

6. Capture of more run off 

 

 

Adapted from Dan Tarlock, “How Well Can Water Law Adapt to the 

Potential Stresses of Global Climate Change”, 14 U. Denv. Water L. 

Rev. 1, 6 (2010) 

 



Example - Walla Walla River Basin, OR & WA 

Issues 

Starts in OR, flows to WA 

Over appropriated surface 
water, primarily for ag 

Declining groundwater (both 
shallow and deep) 

Lawsuit threatened in 1999 
due to impact to Endangered 
Species 

Solutions 

Water conservation (muni, ag) 

Voluntary leave behind of water 
instream for fish 

WA pilot project: flow for 
flexibility (leave water instream, 
suspend prior app. doctrine) 

Shallow aquifer recharge 

Deep aquifer recharge 

Community building 

 



Another Example: Deschutes River Basin (OR) 

Water conservation (muni, ag) 

Voluntary leave behind of water instream for fish 

Relicensing (PGE & Conf. Tribes of Warm Springs= co-licensees) 

Water banks for mitigation credit 

National study about potential for hydro + envt’l benefits 

Community focus on consensus 

 



Relevance in the East? 



Climate change and Pennsylvania 

Raymond Najjar 

Department of Meteorology 

The Pennsylvania State University 

 

Presented to PA DEP Staff on Monday, March 17, 2014 

Funding sources: NSF and PA DEP 



 

Projected SRB 
temperature 

change under A2 
(2041-2070 
minus 1971-

2000) 

2.7 °C 

2.9 °C 

Ross et al. (2014) 



Projected SRB 
precipitation 
change under 

A2 
(2041-2070 
minus 1971-

2000) 

+21% 

-7% 

wetter drier 

Precipitation change (cm per 

month) 

Ross et al. (2014) 



Eastern PA 
summer 

heat index 
change 

Union of 

Concerned 

Scientists (2008) 



Climate model evaluation over PA: 
Precipitation 

Global 

climate 

models 
Regional 

climate 

models 

Observations 

Shortle et al. (2013) 



Overall Patterns for PA? 

Occurring 

• Increase in temperatures: winter + summer 

Predicted in models; 

not yet happening 

• Wetter winters + springs 

• Dryer summers 

Predicted in models; 

not yet happening 

• Increased intensity in precipitation 

• Heavier rain but longer dry spells 

• Implication: more flooding, more drought? 

June 27, 2013, Atherton St.  C. Weddle; CDT photo 

file:///C:/Users/Chris/Downloads/drought_2002_09_05.pdf 



Watershed Lessons Learned… 

• Watershed solutions important 

– Solutions in the west depend on addressing issues within 
the watershed area 

– Transboundary watershed work important 

• Addressing instream flow needs now crucial 

– Example:  Susquehanna River Basin Commission’s 
adoption of environmental flows important step 

• Identifying, protecting critical areas important 

– Protection for headwater streams important  

– Consider protection of potential aquifer recharge areas 



State by State Lessons Learned…  

• Within each state 

– Basic well drilling standards important  

• PA: 1.2 million wells for drinking water, 40% have background 
contamination levels above Safe Drinking Water Act 
standards (prior to any Marcellus related drilling) 

– Cumulative impact of de-minimus uses important 

– Helpful to measure water use to encourage conservation 

– State laws to address surface & groundwater connection 

– Integration of water resource planning 

• Drinking water + stormwater + wastewater = water portfolio 

– Develop ways to develop cooperation, pre-empt conflict 

 



Local Lessons Learned… 

• Investigating/expanding on tool kit important 
– Integrated water management planning 

• Flooding/drought/unpredictable patterns 

• Integration of energy needs (i.e., what happens if the power is out?) 

• Regional focus 

– Water conservation 

– Integration of water portfolio: drinking water, wastewater, stormwater 

– Identifying how much water is being used (even “de minimus” uses) 

– Managing surface & groundwater use together, capturing run off 

– Protection of environmental flows 

 

• Markets/banks/exchanges (Possible? Useful?) 

 



 

Last Lesson Learned…  
Community building matters, and matters a lot 
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