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Renewable Energy Feasibility Study: Overview
 

Project Duration: May 2010- September 2011 

Focus areas: 

– micro-hydroelectric, 

– geothermal heat pumps, 

•
 

•
 

– wind, 

– solar electric, 

– solar thermal 

• Primary Objective: 

– Deployment and development plan that has the renewable energy 
options and designs that meets the PPN’s cultural, environmental, and 
economic requirements 



 

Renewable Energy Feasibility Study: Additional Objectives
 

• Secondary Objectives: 

– Design cost effective renewable energy systems that can 

meet the power needs of  the PPN and provide a source 

of revenue to the PPN 

– Reduce greenhouse gas emissions and other air 

pollutants associated with commercial, residential, and 

industrial applications at the PPN 

– Train members of  PPN to assess renewable energy 

potential by installing, monitoring, and evaluating data 

with guidance from CARES 



 

 

  
 

Stage 1
 

2. Energy 

Assessments 

1. Innovation 

Workshop 

PPN 

Needs/Preferences 

PPN & UCB 

Analyze Results 

Previous Work Synergy 

Stage 2
 

Measuring 

Calculations of ROI 

Stage 3 

PPN & UCB 

Select Energy Option 

3. System Design 

Co-Design Prototypes 
Select Design for 

Development 

Stage 4
 4. Final System Design 



 

 

 

  Renewable Energy Feasibility Study: Current 

Status 

• Kick-off  Workshop, key points: 

– Energy strategy focused on self-sufficiency (off grid, 

resilient, multi-sourced, locally-sourced) 

– Technology preferences are green: geothermal, solar, 

micro-hydro, wind 

– Integration with water and green building projects is 

important 

– Potential barriers to renewable energy implementation 

include land tenure and shortage, start up costs and 

financing barriers, environmental impacts (birds and fish) 



Talking Renewable Energy
 



 

 

 

Report on theoretical feasibility 

• Based on the framework established by the tribe: 

– Determined the theoretical solar and microhydro 

potential on PPN lands at three sites: Ukiah, 

Sozzoni, Lakeport 

– Developed initial conceptual models of  PPN 

distributed energy sources based on macro-data 

from second and third party sources, and modeling 

software known as  HOMER (Hybrid Renewable 

Energy Systems). Models outline choices for PPN. 

– Began integrating cost data into analysis 



 Pinoleville Pomo Nation 

Reservation
 



Sozzoni property
 



Lakeport site
 



Theoretical Solar Energy Potential
 



Theoretical potential refined
 



Theoretical wind and PV potential 

in Ukiah
 



Theoretical micro-hydro potential
 



Demand: old house design
 



 Pinoleville Pomo Nation House
 



Demand in new homes
 



Sketch ups of Ukiah
 
Two scenarios: with batteries and without
 



Sketch up for Sozzoni: with ground 

mounts and without
 



Sketch up for Lakeport: grid-tied 

and off-grid 




Preliminary efficiency analysis
 



 

 

Site planning workshops 
•	 Identified where and how wind potential 

should be tested 

–	 Where we could control access 

– Where cultural knowledge indicated wind could 
be found 

–	 Impact on wildlife, local aesthetics and noise 

•	 Identified where and how to test micro-hydro 
potential 

–	 Impact on wildlife 

–	 Where we could control access 

–	 Timing of hydro potential 



Wind potential sites
 



Micro hydro sketch
 



 

  

   

 

  

Measurement
 

•	 Metering of  renewable energy sources has started 

–	 20 m (60ft) anemometer was installed on September 17, 2010 in Ukiah 

–	 2 Licor pyranometer with base station have been purchased; September 

24, 2010 

–	 Testing plan for pyranometer is being finalized 

–	 Microhydro sensor  and testing plan is being researched 



Solar thermal potential 




 

 

  

  

 

Renewable Energy Feasibility Study: Pyranometer Details
 

(2) Licor LI-200SA Pyranometer Sensor with 10 ft 

cable with BNC connector 

(2 )Licor 2003S Mounting and Leveling Fixture 

(1)Licor LI-1400 Datalogger 

I.Specifications 
a. Sensitivity: ~90 µA per 1000 W m-2. 

b. Stability: < 2% change over a 1 year period. 

c. Response Time: 10 µs. 

d. Temperature Dependence: 0.15% per C maxim 

e. Operating Temperature: - 40 to 65 C 

f. Detector: High stability silicon photovoltaic 

detector 



 

 

   

  

 

Renewable Energy Feasibility Study: Anemometer Details
 

(1) NRG #40C 3 Cup Anemomter
 

(1) NRG Wind Explorer Datalogger with Dataplugs 

I.Specifications 
a. Sensitivity: 2.2 mph to 214 mph 

b. Accuracy: within 0.2 mph for the range 11 mph 

to 55 mph 

c. Signal type: low level AC sine wave, frequency 

linearly proportional to windspeed 

d. Transfer function: miles per hour = (Hz x 

1.711) + 0.78 



 

Renewable Energy Feasibility Study: Anemometer Details
 

More images here: 
http://www.ryanlshelby.com/2 
010-pinoleville-pomo-nation-
anemometer-installation.html 
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Preliminary wind data
 



Power estimates
 



 

What we like about the project
 
Deeply collaborative, co-design process 

Building self-reliance in multiple ways 

Integrated with green building, water and 
restoration projects 



Thank you
 

• Lenora Steele: 
707-463-1454, 
lenoras@pinolevill 
e-nsn.us 

• David Edmunds: 
707-463-1454, 
david.s.edmunds@ 
gmail.com 
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