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the 18 months of construction, the logging of over 1000 acres of trees plus other vegetation, 
and disruption of 3 million cubic feet of ancient soils. As a recent University of California 
Davis study warned: “In Wildfire-Prone California, Grasslands [are] a Less Vulnerable 
Carbon Offset Than Forests.” (Environmental Research Letters, 2018)

Aside from all its terrible impacts, TG’s project also opens up our wind market to significant 
and ultimately destructive levels of exploitation by global fossil fuel powerhouses such as 
Energy Capital Partners, Terra Gen’s parent company, and other major energy 
conglomerates. Allowing Terra-Gen to pursue this project represents an extremely misguided 
collaboration with RCEA, Schatz and Humboldt County. Our shift to reliance on onshore 
windpower to make us “net energy exporters” would render us perfect servants to these 
multinational entities.

When fears of this unholy alliance surface, we are reassured that expensive transmission 
upgrades or lack of other acceptable wind sites limit this threat.  

Similarly, whenever the decentralized energy option is proffered, RCEA staff and Board are 
quick to proclaim that: “large daily and seasonal variability of PV greatly limits the amount 
of energy that the electric grid can carry without major transmission upgrades.” (North Coast 
Journal 6/27/19). 

However, RCEA’s strategic plans for implementing onshore wind, as noted in the minutes 
from a recent RCEA meeting, reveal that in fact you are prioritizing onshore wind 
development for energy export, which of course will require major transmission upgrades:

“Power Resources: Onshore Wind

Promote Large-Scale Wind Energy. Provide information about the potential for cost effective 
commercial-scale wind farms in the county. Educate the public about the benefits and 
impacts of wind energy systems. Work with utilities, local government, and private 
companies to develop onshore wind energy projects.”

And to accommodate the aptly named IOU (Investor Owned utility) electricity, our limited 
transmission capacity is simply on the to-do list: 

“Upgrade the Electricity Transmission and Distribution System. Upgrade the regional 
transmission and distribution electrical grid to enable increased development of both utility-
scale renewable energy projects as well as community-scale distributed generation systems, 
including capability to export surplus renewable electricity generation from Humboldt 
County to other areas of the state.” 

Considering our terrestrial wind habitat as a resource to exploit with belittling regard for the 
impacts reminds me of the gold miners who hosed our watersheds, the dam-builders who 
plugged our streams, and the salmon canners who depleted the salmon runs before the coup 
de grace delivered by the clearcutters who decimated our forests. All these short-sighted 
entrepreneurs were blinded by seemingly irresistible resources, just like the oil and gas or 
uranium peddlers of today. In doing so they defiled the original home of Native inhabitants 
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who lived here for thousands of years, and who most recently came out in full opposition to 
the proposed Terra-Gen wind farm. 

It is irresponsible and arrogant to state, as Michael Winkler did in the NCJ recently, that 
“Potential negative impacts of the project can be reduced to levels acceptable to the 
community,” before public concerns are even considered. Tell that to the Wiyots and Eel 
River and Bear River Valley residents. Tell that to California and U.S. taxpayers who shelled 
out half a billion dollars for Headwaters Forest, in large part to protect marbled murrelets, 
one of several protected species that could be decimated by Terra-Gen’s project. 

But our main observation is this: Humboldt County does not need to generate 135 MW of 
electricity to feed the grid, or purchase 90MW from a dirty local power source in order to do 
our part to reduce our carbon footprint.

We have far superior ways to answer the climate emergency, secure our energy future, share 
our energy wealth, preserve our biodiversity, protect our neighbors, and reduce our GHG 
emissions.

It’s called by many names: widespread distributed rooftop solar PV, networked smart grids, 
genius grids. 

Widespread incentivized rooftop solar PV reduces our fossil fuel use in ways that benefit the 
most people and cause the least harm, along with enhancing forest carbon sequestration and 
passive solar in our local planning.

And it fits Mr. Winkler’s definition of an ideal energy source, which would be “…low-cost,
available when we need it and have low impacts.”

Cost comparisons of solar with onshore wind must consider the absence of undesirable 
impacts with solar compared to the astronomical ones of onshore wind; the equity wealth to 
homeowners; the advantage of electric vehicles as clean, quiet, transportation and mobile 
storage and supply; the resilience of dynamic independence from the grid; the affordable 
electrification of heating and cooking, thereby eliminating much of our current use of natural 
gas (the GHG methane).

Meanwhile, TerraGen’s power will contribute less than ½ of 1% of California’s renewable 
energy portfolio, and we will have to buy our 90MW of their dirty electricity at market rates. 

Transportation GHGs, Electric Vehicles (EVs), and minigrids 

Transportation in Humboldt accounts for 60% of our GHG emissions. California has 
recognized that we have to electrify our transportation if we are to meet our climate goals.
The smartest way to generate that electricity is with local solar:

“We found that technically feasible levels of energy efficiency and decarbonized energy 
supply alone are not sufficient; widespread electrification of transportation and other 
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sectors is required.” (“The Technology Path to Deep Greenhouse Gas Emissions Cuts by 
2050: The Pivotal Role of Electricity” Science  06 Jan 2012) 

According to Michael Winkler’s OpEd in the NCJ: 

“In Humboldt County, energy is used as a transportation fuel and as electrical and heat 
energy in homes, businesses, industries, and agriculture. In 2010 it is estimated that 
Humboldt County spent $460 million to meet local energy demands, the majority of which 
left the county. Approximately half of the energy was used as a transportation fuel (gasoline 
and diesel), with large amounts also used to meet end use electrical demands and end use 
natural gas heating demands. Primary energy sources were comprised mainly of natural gas, 
gasoline, diesel, and biomass (wood waste and firewood).”

Electrification from home-grown solar generation can replace most of these fossil fuel 
sources.

EVs & V2G 

The best way to interest people in electric vehicles is with rooftop solar, since the fuel comes 
form one’s own roof. The car then becomes a mobile electrical supply and storage vehicle.

EVs are clean and quiet, require very little maintenance and no petroleum products, and they 
can run for over 500,000 miles.

Genius minigrids pair EVs with sophisticated interfaces so that multiple users can draw 
power as needed, cars can be charged, and electricity can be sold to the grid:  

“Vehicle to grid [V2G] uses excess rechargeable battery capacity to provide power to the 
electric grid and money to the vehicle owner during times when peak load demands exceed 
the power being currently generated by the renewable energy source. It is essentially a 
distributed battery system to complement the distributed energy system serving as a 
buffer.” (Forbes 12/18, 2018)

Southern California Edison Vice President Lisa Cagnolatti reinforced the concept: “…allows 
EVs to go from simply consuming energy to potentially becoming a fully functioning 
component of the smart grid.” (Forbes 12/18,2018)

Dynamic independence from the grid along with mobile storage contributes to resilience 
during emergencies, including planned shutdowns when the risk of wildfires is high. 

Feeding dirty electricity to the grid from this Terra-Gen project does none of that. We would 
buy it anyway from the grid. We already buy hydro from Shasta and solar from Fresno 
instead of from here, there’s no logical reason to destroy the critical biodiversity hotspot of 
Bear River and Monument Ridges, and assault Scotia, Rio Dell and the Wiyot, when we 
could buy clean re-powered wind power from the grid, and develop our own local solar 
resources now. 
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Wind power can be clean or dirty, and Terra-Gen’s is the dirtiest. Wind power from new 
virgin sites is much dirtier than wind power from re-powered sites. This site is particularly 
dirty, because no one has ever installed a wind power factory in a site like this, and doing so 
will transform this biologically rich and diverse habitat into a nightmare of extensive roads 
and transmission lines, cement, noise, vibration, and constant human activity.  

The rural pastoral setting so hospitable to endemic populations of rare and threatened species 
is all the more vulnerable to cumulative impacts precisely because it is managed; and it 
harbors islands of untouched habitat and grasslands, all of which would be terribly degraded. 

Only in Terra-Gen’s high priced PR do we find the incredible assertion that such an 
industrial facility can be hidden in the midst of forest, ridge, range and grasslands, and that 
500-600 foot tall lighted windmills will somehow be invisible from 3,000-foot ridgetops that 
are visible from three Counties. The same PR uses “virtue signaling” to inspire our knee-jerk 
reaction to our climate emergency with unquestioning support of their otherwise destructive 
project.

Sonoma Clean Power is re-powering 283 old wind turbines in Alameda County with 20 
modern ones to provide Mendocino and Sonoma Counties with electricity. Vestas is 
replacing 400 wind turbines with 20 in Tehachapi, where Terra-Gen has over 300 MW of 
power from turbines 20 years or older that could be re-powered and cleaned up. Re-powering 
actually reduces impacts at these old sites, where the landscape impacts have already 
occurred and transmission infrastructure is nearby, which is why it has been so popular in 
Europe for years, and is gaining traction here. 

Currently, RCEA treats distributed energy as a poor stepchild to onshore and offshore wind, 
rather than as the priority, despite solar being the fastest growing power source in the US. 
Affordable, off the shelf, behind the meter, modular minigrids are already available with 
financing that “…enables customers to get the benefits of the microgrid without upfront 
capital outlay.”(www.scalemicrogridsolutions.com.)

RCEA includes in its mission the implementation of: “Distributed Generation & Storage,” 
described in detail in its own policies that appear to be superseded by the Terra-Gen wind 
farm proposal: 

“RCEA will support the deployment of distribution connected solar and storage technologies 
as core strategies toward achieving the program’s environmental, economic, and community 
goals.

“Administer and Implement the Public Agency Solar Program. Continue to implement the 
solar and energy-storage technical assistance program for public agencies; integrate grid-
connected resources and microgrids as feasible.

“Administer and Implement the Community Solar and Storage Program. Evaluate, design 
and launch community solar and storage program services that support the increased 
adoption of grid- connected solar and storage technologies.
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“Integrate Vehicle to Grid Storage. Integrate vehicle to grid storage solutions with 
transportation and IDSM goals and objectives. 

“Low-carbon Transportation

“RCEA will decarbonize regional transportation through efforts to reduce vehicle miles 
travelled, increase advanced fuel vehicles adoption and fuel efficiency, and expand advanced 
fuel infrastructure. 

“Designate ‘Renewable Energy Parks.’ Work with County and City planning departments to 
designate areas of the county preferred for renewable energy development. 

“Develop Distributed Generation. Encourage studies to identify key facilities throughout the 
county that would benefit from distributed generation and cogeneration energy systems. 
Encourage development of responsive environmentally preferable distributed generation and 
cogeneration energy systems where appropriate. Encourage and publicize demonstration 
sites.

“Provide Education on Renewable Energy and Distributed Generation. Provide educational 
and promotional programs that encourage and demonstrate the use of renewable energy and 
environmentally preferable distributed energy generation and cogeneration systems. 

“Provide Feed-In-Tariff Power Procurement Program for Small Generators. Offer long- 
term contracts at a set rate for Renewable Portfolio Standard-eligible renewable energy 
generators of 1MW or smaller. 

“Power Resources: Solar: 

“Support Solar Energy Development. Support local efforts to develop solar electric systems 
and solar hot water systems in the county. Support development of local training programs 
for solar contractors and installers. Educate the public about the benefits of solar energy 
systems. Develop programs that facilitate an increase in the number of solar energy systems 
in the County.” 

Mortgage Backed Rooftop Solar 

To prioritize and actualize this package of laudable goals, we must include efforts to 
amortize the cost of rooftop solar with a home mortgage, and concentrate Requests for 
Proposals (RFPs) on commercial entities (hopefully more local than Terra-Gen) for 
widespread installations. Fortunately, paired with an EV, the payback time for such 
installations is on the order of 4-5 years. 
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Local expertise at RCEA, Schatz, and elsewhere contain all the technical and social skills to 
develop resilient energy, and become leaders in its inevitable deployment everywhere.  

However, RCEA’s priority does not appear to be the production and support of resilient 
energy, but instead of net energy exporting. 

This failure is not a financial, technological, or meteorological problem, it is a political one. 
We are already implementing smart grids in Blue Lake, at the airport, and with plans for 
others. Conferences on implementing the emerging smart grid technologies are happening all
over. California plans to triple subsidies of EVs, and solar panels and battery costs are 
plummeting. Real local jobs associated with this strategy dwarf the 15 imported ones that 
Terra-Gen will use to monitor its windmills 24/7—monitoring that is necessary because these 
complex machines fail, and the transmission lines and turbines risk wildfires. 

Offshore Wind

The impacts from terrestrial onshore windpower at the proposed site are unacceptable, 
divisive, and especially irrational in light of our immense offshore wind resource, which may 
be developed with acceptable impacts.  

There are potentially in excess of 1,100 MW of electric power 20-30 miles offshore to feed 
the grid and Humboldt County. A pilot 120 MW offshore wind project could be on-line by 
2025, serving Humboldt it’s 90MW of homegrown electricity, exporting the additional 
30MW, with none of the awful consequences of Terra-Gen’s proposed wind farm—a project 
that would not be online until 2021, and would emit thousands of tons of greenhouse gas 
emissions before then. The 5-year window of dirty Terra-Gen electricity is simply not worth 
it!

Resilient Energy=Resilient Economy 

Shift in RCEA Paradigm to “Resilient Energy” 
•Distributed energy should be our priority, along with offshore wind. It should NOT be the 
poor stepchild of a centralized grid feed. 

•Our policymakers should be instituting mortgage-based financing for rooftop solar, 
soliciting RFPs and consultations regarding genius minigrids, including solar in codes and 
zoning initiatives, and attending the many conferences on mini-grids. 

•Net Energy Exporting should rely on offshore wind. 

•Clean windpower should be purchased from the grid, as we do hydro and solar, from 
companies that re-power aging windpower sites. 

•Imported solar electricity should be replaced with electricity generated from solar PV in 
Humboldt County. 
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•Eschew onshore windpower. 

•Emphasize regeneration and protection of carbon-sequestering forests and grassland soils. 

•Continue to encourage passive solar zoning and conservation strategies. 

V2G support from current published sources: 

“Thus, EVs support the state's renewable integration targets while avoiding much of the 
tremendous capital investment of stationary storage that can instead be applied towards 
further deployment of clean vehicles.” 

“Achieving deep global greenhouse gas reductions targets requires the electrification of 
transportation soon and at significant scale.” 

“By displacing the need for construction of new stationary grid storage, EVs can provide a 
dual benefit of decarbonizing transportation while lowering the capital costs for widespread 
renewables integration”

“With some vehicles being V2G capable by 2025, vehicles provide renewables integration 
capability far exceeding that of the Storage Mandate during critical days. Thus, our results 
show that substantial capital investment, as much as several billion dollars, can be avoided 
if EVs are used in lieu of stationary storage. In other words, the California Storage 
Mandate can be accomplished through the ZEV Man- date, provided that controlled 
charging is also widely deployed. The capital investment for stationary stor- age can 
instead be redirected to further accelerate the deployment of clean vehicles and vehicle-grid
integration, and could even be used to pay EV owners when their vehicles are grid-
connected with controlled charging. In this manner, not only are clean vehicles an enabler 
for a clean electricity grid at substantially lower capital investment, but the avoided costs of 
supporting renewables with stationary storage can be used to further accelerate the 
deployment of clean vehicles.” (Environmental Research Letters 13(5):054031 · May 2018) 

“Vehicle-to-grid (V2G) refers to efforts to bi-directionally link the electric power system 
and the transportation system in ways that can improve the sustainability and security of 
both. A transition to V2G could enable vehicles to simultaneously improve the efficiency 
(and profitability) of electricity grids, reduce greenhouse gas emissions for transport, 
accommodate low-carbon sources of energy, and reap cost savings for owners, drivers, and 
other users.” (Environ. Res. Lett. 13 (2018)

/s/ Ken Miller, Director     /s/ Greg King, President
Siskiyou Land Conservancy     Siskiyou Land Conservancy







 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

   

  
           

   
     

              
             

              
            

               
          

   
               

    

         
                 

     
              

                
         

            
                

                
              

          

       
       

     
                

            
            

             

              

 





 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

               
               

                
                  

                
                    

     

    
                 

                
     

 
               
             
             

                
              

     

       
            

  
              

                
                   
               

              
               

                  
                  

              

      

               
               

                  
                 
     

 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

            
             

                      

               
                 

                  
                

                 
 

            
                

       

   
     

               
                   

              
               

                
                
             

               
            

                 
                 

               
             

  

            
                 

              
               
    

             
             

 



 

 

 

 

 

 

 

 

 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

        

                 

              

   

             

                

              

                

             

   

      

               

 

             

              

             

           

                 

     

               

   

        

              

   

       

              

   

        

          

               

  

                   

                    

       

                  

     

                

                  

 





 

 

 

 

 

 

 

 

 

 

 

 

                

 

               
                  

                 

  
                  

 
                

       
              

             
            

       
                

                
              

       
             

           
            

      
              

      
               

               
          

               
                  

                
                   

       

                  

              
              

                

 



 

 

 

 

 

 

 

 

 

 

 

            
              

                
              

               
                   

         

               
                   

              
               

               
      

                 
                 

               
                
                   
          

                
              

             
                 

        

              
       

           

                    
             
               

             

                 

 



                
                

             

   

              
                 

 
 

                   
               
           

                   
                 

                
                 

   

              
              
   

             
             
             

              
             

              
            

              
            

    

              
             

                  
                  

      

 



              
                

          

                

  

              
            

              

  
                

          
   

       
 

 
              

    
               

       
               

              
               

 
              

             
     

             
              

 
                 

                

   
                  

            
            
               

             
        

 



 

 

 

 

 

 

 

 

 

 

 

                   

                

                 

         

              

             

                  

                  

                  

       

            

    
               

              

                
             

                

      
               

         
                 

              

    
                

               
                

             

              
                

           

  

    
              

             

        

               

           

          

              

               

             

 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

             
             

             
              

       
                

        
              

              
                

    

               
                   

                  
                 

            
                 

 

               
               

       
                

                  
               
            

                 
     

       
                  

                     
          

                  

   

                
             

       

 



 

 

 

 

 

 

 

 
 

 

 

 

 

 

 

 

 

 

 

    
                 

                 
              
              
                
                 

              
                 

                
 

                   
               
            

  
                 
              
               

     

                 
             

                 

                  
              

    

               
              

              

               

             
               

        

                
                 

               

 



 

  

 

 

 

 

 

 

 

  

             
                

           
                    

              

                
    

                 
            

     
                

    

      
     

                  
    

                
       

                

 

      
             
        
           
              

             
             

 
     

                  

      

 

 

          

            

 



 

 

 

 

 

 

 

 

 

 

 

  

 

 

 

 

 

 

 

 

 

 

 

 

               
      

        
             

       
             

           
     

          

                
           

 

                  
        

                
                  

        

                     
           

            
              

                  
              

     
     

               

  

     

                 
                  

    

 



                  

              

              

              

               

       

                  

              

              

             

        

  

            

                

               

             

             

                

       

               

               

            

                

              

              

      

     

                

                

             

                 

              

              

             

      

 



  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

 

 

 

 

 

 

 

 

 

 
 

                
                 

                
                 

                   
                    
                 

                  
            

         

               
                    

                  
                   

                
               
 

               
               
                

            

                
                

                 
                 

  

                
                  

                
                 

 

   
                  

               
          

 



 

 

 

 

 

 

 

 

 

 

 

 
 

 

 

 

 

 

                
              
                   
                 

 

                  
             
     

          

                  
                
          

                
              

        

             

       
     
  

               
             

            
             
              

               
               
             

 

                
               

        

             
            

              

 



              
   

             

  
                

                
       

           
 

    
  

               
               
               

                 
 

                
        

                 
                   

               
            

 

                  
                  

              
                

                  
             

                 
                 

                 
      

 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  
  

  
                

                       
     

             
                  

              
                  

                
          

              

          
                

            
            

                  
        

                 
                

              

 
               

               
           

                
             

                   
                  

               

          

 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

               
            

               

 

                
            

                      

  

  
                 

                 

                  
                   

                 

               
              
        

                  
               

            

              

  
  
               

        

   
  

            
                 

           

                
              

 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

 

 

 

 

 

 

 

 

 

 

                  

          

                  
                

          

                
              

      
               

       

          
             

              
              

              

                 
              

                 
  

                 
                 

       

   
  

                  
                

                

                 
                  
               

 

   
  

              

 



   
  

            
             

          

           

                  
               

               
                 

  

                
                    

             
               

              
       

          
              

                 
                

                
                 

                 
            

                  
              

              

              
                    

                 
                

                
  

 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

                 
                 

                 
                 

                
               

                 
 

                
                  

               
                 

                   
 

                 
                 
 

               
                  

               
               

            

                 
                 
               

                
                  

             

               
                  

                 
                 

                  
                 

                 
      

 



 

 

 

 

 

 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

                  
              

        

                
                  
              

   

                 
              

                  
                 

              
                 

           

                   
               

          

                 
              

             
               

        

              
                 

               
             

  
              

                 
   

                 

                  
           

 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

  
                  

              
             

         
            

             
 

                  
                   

                 
                 
              

 

          
             

     

               
               

                  
                
      

               
               

              
          

                
      

               
                  

              
               
              

                 
              

              

 



                
            

   
    

        
         

            
             

               
             

       
        

  

                 
                

               
  

  
                   

                  
  

      
                 
            

     
     

              
                

        
           
           

       
              

                
              

       
                 

     

 



 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

 

 

 

              

  
            

              
             

             
             

      

        
                

             
                 

          
            

               
             

    

               
              

              
                 
             

              
           

           

               
      

               
               
                

                
              

                
               

             

 



 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

 

 

 

 
 

 

 

 

 

 
 

 

 

 

 

 

 

 

 

                
       

               
     

                    
         

              
               

             
                
   

                   
               

               
               

                
                
              

                  
        

              
               

        

    
              
               
             

               
              

                 
                   

  

      
  

 



             
                
                  

                  
               

                  
              

                
              

       
                   

  

         
                   

              
                

                 
                 

         

                   
               

               
                

                
             

                 
         

                
               

               
               

               
              

              
                  

              
    

          
       

 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  
                   

                   
                 

              
                

                  
             
                  

            
             

            
              

            
  

           
             

    
  

         
         

     

    
              

                 
                    
              

               

 

                    
     

                 

               
              
         

           

 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

          

              
      

 
          

                   
                 

              
                   

   

  
       

              
           

              
              

  
               

           
              

                

  

  
              

             
          

 

                 
               

    

  
               

            

 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

                 

               

               

                   

                 
         

            

                

                    

                   

                  

    

  
              

               
              

             

              
              

    

             

               
                

            

  
              

               

                 
   

  
        

              

               

                

    

 



      
              

                 
                 

                
                

                
              

                  
           

  
                

            
              

   

               
                 

     
            

  
            

             
               
                 

                   
                 

         

         

               
             

        
             

                   
           
             

 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

 

   
              

               

      

  
                

               

                 

                

               

   

                    

                  

                   
                 

               
                 

              
                

              
              

              
              

       

              
            

     

             

             

              

             

            

                 

               

     

 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

 

 

 

 

             
               

       

                
               
                 

              
                 

              

  

                  
             

             
           

  
      

      
             

 
                   

              
               

  
                  

 

                 
                

               
        

                 
               

             

              
   

                 
                  

                

 



              
    

                 
           

               
           

                   
                 

              
           
         

       
          

 

                  
                 

                   
                 

                 
               

 

                  
                 

                
              
                 

                   
                
                  

               
               

              

               
                

               
      

 



  
             

          

       

                   

       

                   

              

                

              

 

                

                 

              

          

              

               

                 

   

             

               

             

                  

         

  
                

              

                  

      

              

              

                 

               

        

               

                

 



               
            

               
               

         

               
               

               
              

              
              
            

               

           
             

            

    
                 

      

                 
                

                 
               

           
    

                 
  

      
    

     
    

    
    
    

    

                
    

 



 

 

 

 

 

 

  

 

 

 

 

 

 

 

 

 

 
 

 

 

 

                  

                

                    

       

                 

              

  

         

                  

               

                
             

       

           

                  

               
    

              

                 

                
                  

                   

                

          

                    

           

                   

                  

                  

      

                  

                 

 



 

 

 

 

 

 
 

 

 

 

 

                 
                 

      

        
                 
             

               
              

               

                
                 
           

    

       
                   

                  
               

                 
                

     

                  
          

                
                 

               
    

      
                
                  

                    
                      
   

  
                

               

 



 

 

 

 

 
 

 

 

 
 

 

  

 

 

 

 

 
 

 
 

 

 

 

 

 

 
 

  

 
 

 

 

 

 

 

 

 

 

 

               
               

                
                

            

  
              

               
                  

         

  
                

              
                   

 

  
                  

              

           
              

           

             
                

               
                 

               
                

                  

  
                  
                

                
             

                 

 



 

 

 

 

 

 

  

 

 

 

 

 

 

 

 

                
             

                 
               

              
              
                  

                   

    

                  
                

        

                  
              

           

   
              

  
              

                
            

                  
                

             
              

                 
            

              
                  

                 
                 

            
          

 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

  

 

 

 

 

                  
               

         

  
              

               
           

               
              

       

              
              

                
                   
                

               
                    

                  
    

                
                

             
                 

              
      

               
            
              

              
      

                 
           

  
            

                  
 

 



 

 

 

 

  

 

 

 
 

 

 

  

 

 

  

 

 

 

 

  

 

 

 

 

               
                

         
                

 

             
            
    

            
                

        

                 
                 

                  
             

             
      

                
               

                
              

      
                  

                
     

  
            
                

               

  

  
                  

           

 



 

 

 

  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

 

 

 

  

  

 

 

 

 

 

 

  
                  

               

                  

       

               

                    

                   

  

               

              

                   

                   
                 

       

                

                   
        

               

             

                  
                  

                 

                   

                  

                
     

            

                

                  

    

  
                

                  

             

                 

 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  
            

  
              

               

  

  
                

    

                 

                   
                   

 

           

                 

    

  
              

     

                  

              

                  

  

                 

              

      

  
                  

                   

 

                 

                  

                 

 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

              

            
              

            
              

                
      

                 

                 
               
              

  
                

            
               
             

          

                
                  
                       

               
              

               
             

                
              

                    
               

                  
               

                 
     

              
                

              
        

 



  
             

               
             
            

              
             

              
               

                   
                  

                    
                 

                
               

                 
               

             
        

              
                

             
                
                  

          

               
              

                
                  

       

            
     

     
         

                
               
                

 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

                 

 

    

                  
             

                   
                

 

                   
                

                
                   

                
       

  

           

  

              
           

                
       

  

                
               
               

                
                

                
         

  

               
                

       
    

 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

    
                  
                    

                  
                

                

        
                

               

           
              

               
               

              
             

              
            

               
              

    

              
              

               
             

             
                 

              
                 

         

                
                 

                   
                  

               
                  

                   

                

 



 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

 

 

 

 
 

 

 

 

 

 

 

 

                

       

      
                    

                
                  

     

  
              

                   
                  

                 
               

  
                

                  
                 

                   
               
               

          

  
             

               
             

                 
        

  
                 

                 
                 
            
               

              

                
             

               
                   

 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

               
                      

                
          

                
                 

                 

                  
                 

          

            
                

               
              

                 
        

 
            

               
              

            
                

        

                   

             

     

               
                 

    

               

                 
                  

                 
                 

                

 



             
          

    
              

            
               

       

                
              

               
               

              
          

             
        

             
           
                 

                  
            

              
                 

                  
    

  
              

              
                

              

                
               

    

             
            

  
             

               

 



                
        

               
    

               
              

         

               
                  

                 
              

                 
                
        

  
                 
             
               

                  
                   

              
     

  
         
              

            

               
              
                
               

               
               

                 
        

 





 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

                

               

                

          

     
          

                  

   
             

                  
            

               

                  

                 

            

               

                  

      

      

      

        

      
          

               

           

             

       

      

         

       

      

       

                

             

 



 

 

 

  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

     
              

           

                 
                

         

   
               

                 
                

              
                 
                

                  
                  

            
                 

  

  
                 

              
                

              
                 
                

                      
       

   

             
         

               
       

  
                

               

 



 

 

 

 

 

 

 

 

 

 

 

  

                 
        

  
                

                  

 

  
                

                
              

                
     

  
       

  
               

                 
    

  
              

                
            

               
   

                  
                 

                   
                    

 

              

                
                     
                   

                  
              

 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

  
           

           
            

              
                

                  
       

  
                     

              
                   

 

  
                    

                 
                  

                    
                    

                 
 

  
                

  
               

             
                

                 
      

                
                  
              

               
   

  

 



 

 

 

 

 

 

 

 

 

 
 

 

 

              
                 

              
        

     
              
                     

                 
                

    

  
                 

                
      

              
               

              

                 
             

       

  
               

   

   

           
               

            

               
                 

 

             

 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

                
               

                  
                

         

                
             

            

  

 
              

 

           
                

              
              

            
              

       

                 
              

             
              

          
               

        

                 
                  

 

                 
                 

               
                

                
     

             

               

 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

                
          

  
                 

            

            

            
             

              
              

 

    

  
               
               

               
              

                   
                  

             
                

              
 

                 
              

     

               
  

              
                

 

                 
                  

     
 

 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

                    
                 

         

     
 

                  
        

               
                 

               

                 
                 

                 
                 

                
      

    
  

              
               

            

                 

 

  
             

              
               

                    

  
              
            

          
        

 



 

 

 

 

 

 

 

 
 

 

 

 

 

              

               
       

                  
      

  
         

                
             

             
              

            
                

              

 

                    
                 

                
             

                 
                

              
     

  
            

              
              

              
               

 

               
             

             

           
         

 



 

 

 

 
 

 

 

 

 

 

 

 

 

 

  
              

                
 

               
                

 

                
            

                 
                

             
 

              
                

                 
       

               
        

                  
              

       

                 
              
     

                
                
                

                 
            
              

                

                
                  

 



 

 

 

 

 

 

 

 

 

 

                  
       

                   
                 

                    
                  

                      
                

               
                 

                    
                   

                  
   

                
                 

                  
             

 

           
                

               
               

              
               

   
  

  

            
                

              
             

                
 

              
               
           

                  

 



 

 

 

 

 

 

 

 

 
 

 

 

              
               
    

               
               

                  
           

              
    

              
    

                 
  

              
          

              
            

     

            

               
             

   

                 
               

              
                

              
              

              
              

             
       

            
   

 



                
              

                

                 
              

 

             
          

   

 

     
        

  

     
 

       
 

        
      

 

       
 

       
 

        

         
 

               
               
       

              
             

     

                
                

               
                 

              
                  

 



 
 

 

 

 
 

 

 

 
 

 
 

 
 
 
 

 

 

 

 

 

 

 

 

                
              

               
              

            
            

              
                

                
             

                
                

                
               

                
                 

                  
             

            
             

                 
  

              
             

     

       
               

      
             

              
          

              
            

            
                   

            
              

              
                

               
               

                

 



 

 

 
 

  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

 

 

 

                
                  
           

         
          

              
           

                  
  

                 
               

              
              
                

              
           

                 
                  

 

           
               

    

               
                  

                 
                   

                  
      

                   
           

                 
                 

             
       

 



 

 

 

 

 

 

  
 

 

 

 

 

 

 

  

 
 

 

 

                
        

  

           
            

              
            

               
              

            

                
                   
               

    

                
               

        

      
  

             
             

             
           

               
                

              
               

   

            

        
 

          
           

   

 



 

 

 

  

 

 

 

 
 

                  
                

                
      

                 
          

  
              

               
             

     

                 
                  

           

  
          

             
               

          

                   
                 

                    
                

  

  
           

          
            

               
              

               
             
         

               
           

 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

   
  

               
               

           
             

            
             

              
             
     

               
                  

                 
                 

                
              
            

              
                  

  

  
              

             
          

                   
       

  
           

                 
  

  
             
        

                
   

 



 

 

 

 

 

 

  

  

 

  

 

 

 

 

 

 

 

 

 

 

 
 

 

 

 

  
               

              

                
               

              
                 

                 
              
                 
          

            
             

               
            

              

  

                    
               

              
                 
              
         

  
               

          

                 
                 
                 

                   
     

  
          

              
              

               
             

            

 



 

 

 
 

 
 

 

 

 

 

 

 

            
             

              
              

  

                  
                

        

  
            

              
             

       

                  
               

            

               
                 

             

               

  
               
           

                 
              
            

  
           

                
              

                  
                   

                

                  

 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

 
 

 

 

 

 

 

                   
         

  
                
                

                  
              

       

                  
              
                  

                   
               

  
                   

  

                 
          

  
            

 

              
              

                
     

                
               

               

             
       

             

                
               

 



 

 

 

 

 

 

 

 

 

 

 

   
              

                
                 

             
     

               
              

               
           

                 
 

                
       

             
             

              
                  

            
             

            
            

 
                 

          
                  

 
                 

              

               

               
               

      

              
                

              

 



               
              

        

    
                 

              
                

               
  

           
           
       

    

   

               
              

             
               

                 
             

              
              

            
               

               
          

                 
            
       

 

                  
          

                 
                

      

 



 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

              
                

         

                   
               

           

    
                 

                 
              

      

 
                 

                 
              

        

 
           

           

     

             
              

             
         

               
                

              
            

               
       

                
               
     

 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

 

               
              

            
               

            
              

             
             

              
   

                 
               

               
 

               
              

                 
              

 

                 
                    

              
         

              
             

                    
                 

                    
   

     
             

             

            
             

    

 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

                   
               
              

    
       
      
      
      
         
        
          
       

      
     
        
        
     
        
        
      
     
     
      
    
    
      
     
     
     
   
    
   
   
     
     
      
       
       
        
      

 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

                     

                     

            

                 

                 

             

               

              

            

             

  

   

              
             

                

     

    
             

    

        

       

        

           

            

   

   

   
       

                

           

         

            

 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

              

                    

                

     

           

              

                

                  

 

                 

                   

                 
         

             

                
               

         

            
              

                  

              

             
      

              
             

                

               

                
 

              

                   

            

              

              

                 

 



              
   

              
                 

          

               
             

           

                 
               

                
               

      

          
                 

                 
               

              
               

             

                 
                

                 
                

                
           

                
         

 
         

            
               

                    
                    
    

 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

               
             

             
                
            

            
             

       

               
              

                
             

    
                 

                    
                

         

          
       

                 
             

      

      
              

    

                
              

     

  

              
           

              
  

 





 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

 

 

 

 

 

                

            
      

              

               
               

       

                
                   

                
                 

           

                
                

              

             
             

            
              

                  
      

                    
                  

              
 

              
               

               
    

             
          

         
           

             

 



                 

              

         

           

             

  

  
                 

    
               

     

              
 

                 

                
                   

      

                  
  

                

                 

                

               

               
        

          

                  

  

                   

            

 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
          

 

                

   

                

         

                
              

                 
               

              
                

               

               
              
                 

                

  

                  
                   

           

             

            

               
                 
                 

              

         

                
                

                
                

 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  
            

        

               
                 

                 
               

               
               

   

          

 
              

                
                  

 
                  

           

            
               

          

                 
              

         
                    

        

             
     

               
      

   
             

 

 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

 

 

 

 

 

         

                

                

                  

      

              

               

           

                
              

 

              

                

 

                 
               

                

              

         

        
           

             

             

             

              

             

      

            

                  

                

             

 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

                
                  

                
                

      

                   
              

             

 
                

                 
                 

    

                  
                 

     

  
                

                  
                
                    

 

  
                  

               
               

             

  
              

               
               

               
              

                  
            

 



  
             

 

               

           

             

            

            

             
            

  

                

                 

               
        

                  

          

     

             

         

        

          
           

                 

             

       
      

              

          

  

  
                    

                

 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

              
              

               
             

             
              

                   
              

           
                

              

                  
                    

 

              
         

     
                

              
                  

               
                    
                    

  

                
                

                   
                  

                 
              

               

                
              

               

 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

 

 

 

 

 

 

 

 

  

 

 

 

 

 

 

 

 

 

             

                

                

  

       
                  

                 

                  

                  

              

             

                 

                

                   

                   

                  

                 

  

                 

              

                

             

          

                

             

            

                  

                 

                 

    

              

             

            

              

                  

    

 



             
                 

                   
               

 

     

                 
               

                    
                 

              
     

 

  
             

                 
                   

               
 

 
                 
             

          
                   

                
        

              
     

                
                  
                
                   

          

              
                 

                 
      

 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

               
              

                

 

               
          

                
      

         
             
               

      
               

         
            

                 
           

               
       

             
             

             
              

            
             

   

                
             

                  
                 

                
                     

        

 




