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Problem

Thin, volcanic soils; 
shallow water table
Most homes on septic & 
individual wells
Upper 100 ft contains most 
productive sediments
Area growing rapidly
Nitrate first detected in 
1980s



U.S. Geological Survey Mission

“To provide reliable, impartial, timely 
information that is needed to understand 

the Nation’s water resources.”

This information is made available to decision 
makers so they may use it to:

Protect and enhance water resources for human
health, aquatic health, and environmental 

quality.



Public opinion – 1998

No new sewers (too expensive)

Use onsite systems to solve the problem 
(retain the rural character of the region)

Doing nothing is not an option (we need 
to protect our groundwater)



Components of the study

Geology

Hydrology

Chemistry

3-D 
Computer Model



Aquifer 
scale 
sampling

<1 mg N/L
1-3 mg N/L
3-5 mg N/L
5-10 mg N/L
>10 mg N/L



50% of 
loading 
since 
1992

Existing Onsite Systems Nitrate Loading 1960-2005



Site specific sampling

Groundwater quality below a 
standard system (use started Dec. 2000)
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Septic Tank Effluent Creates Nitrate Plumes



Main Points: Chemistry

Nitrate in La Pine ground water is from 
septic tank effluent
Ground water in the La Pine basin moves 
slowly
Historically loaded nitrate has not moved 
far – yet.
Denitrification will remove some nitrate





Hydrology

Measuring 
groundwater 

level below 
stream

Measuring 
groundwater 
level in well

Map of 
groundwater 
flow directions

Map of 
groundwater 

recharge



Geologic data 
from 450 private 
wells





Final Product: 3-D Geology



Ground-Water Model

What if we do nothing?

What is the sustainable 
nitrate loading capacity?

Explanation
Horizontal hydraulic conductivity
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La Pine Ground-Water Model

The Movie
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Nitrate Loading for Defined Scenarios



Main Points: Model

If nothing is done, model results show 
groundwater nitrate concentrations will 
increase for over 100 years, and
Average shallow nitrate concentrations will 
exceed 10 mg/L over large areas.
Sustainable nitrate loading capacity of the 
aquifer has been used by Deschutes County 
to develop performance standards for onsite 
systems in the region.



South County Groundwater Milestones
1960’s and 1970’s
125-square mile area of La Pine subdivided into between 12,000 and 

15,000 lots
1982
La Pine Aquifer Study finds high nitrate levels in groundwater underlying 

the core area of La Pine.
1986
La Pine core area sewered.
1994
Oregon DEQ finds increasing nitrate levels outside of the La Pine area.
1996
County receives a $157,250 Regional Problem Solving grant from DLCD 

to identify regional problems and evaluate solutions.  
1998
Public feedback states no new sewers, find onsite systems that will 

protect groundwater



Continued…
1999
DEQ awarded $5.5 million for the La Pine National Demonstration 

Project and initiates groundwater investigations with USGS, field test 
of advanced onsite wastewater treatment systems, and development
of 3-D groundwater model

2005
Nitrate Loading Management Model (optimization) added to 3-D model
2005
DEQ amends onsite rule to allow the use of advance onsite wastewater 

treatment systems
2005
Deschutes County begins work on Pollution Reduction Credit program 

and a county code to require groundwater protection
2008
Board of County Commissioners adopts county code requiring 

groundwater protection action 



Where are we now?
2008
Members of the public have petitioned to have 

the county code placed on the ballot so that 
county residents can vote on whether to 
make the code effective or repeal it. 

Why?
One claim is that the science is unsound.

Stay tuned…



Ground water eventually flows to rivers.



USGS Project Website:  http://oregon.usgs.gov/projs_dir/or186

Deschutes County Project Website:  
www.deschutes.org/cdd/gpp/

Little Deschutes River near La Pine



Summary of public involvement 
1. May 13, 2003, Presentation of results from the 3-D model, groundwater study and nitrogen reducing system 

field test to the Board of County Commissioners in La Pine.
2. May 2006, Deschutes County Home Show
3. May 6, 2006, Open house at County offices in La Pine
4. May 11, 2006, Planning Commission meeting (part of TDC Amendment Hearing)
5. November 9, 2006 (requested by the La Pine Senior Center)
6. November 30, 2006 (hosted by the Deschutes County Planning Commission)
7. December 20, 2006 (Science Session requested at 11/30/2006 Planning Commission meeting)
8. Office Hours:

January 4, 2007, 5:00 - 7:00, Deschutes County office, La Pine
January 9, 2007, 1:00-5:00, Village Properties office, Sunriver
January 18, 2007, 1:00-5:00, Village Properties, Sunriver
January 23, 2007 3:00 - 5:00, Deschutes County office, La Pine

9. Hearing before the Board of County Commissioners, March 13, 20, 27th , 6:00 – 9:00 PM, La Pine High 
School

Written record for proposed Local Rule open from February 2007 through July 2008
10. Board of County Commissioners work session with Oregon Department of Environmental Quality and 

Department of Land Conservation and Development, April 18, 2007
11. Board of County Commissioners work session with Oregon Department of Environmental Quality and 

Department of Land Conservation and Development, January 30, 2008
12. Hearing before the Board of County Commissioners, March 19, 2008, La Pine High School
13. Public work sessions of the Board of County Commissioners, April through June 2008
14. Hearing before the Board of County Commissioners, July 7, 2008, Board Hearing Room
15. Deliberation and Decision of the Board of County Commissioners, July 9, 2008
16. Adoption of Deschutes County Code Chapter 13.14, unanimous vote of the Board of County Commissioners, 

July 23, 2008, effective October 23, 2008



Other public involvement 
On-going one on one contacts with EH staff either in person or by 
phone/e-mail
Presentations available upon request
Numerous news articles



Problem

Thin, volcanic soils; 
shallow water table
Most homes on septic & 
individual wells
Upper 100 ft contains 
most productive 
sediments
Area growing rapidly
Nitrate first detected in 
1980s
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