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Low Line Canal Piping Project - 2012 







The project: 
 


- Remove existing 1 & 2 MW Francis turbines, generators 
and controls. 


- Upgrade with single 3 MW Gilkes Turgo turbine, generator 
and controls. 
 


 







Review points 
 – Basis for participation 


– Site control 
– Development and 


operational team 
expertise  


– Resource assessment 
– Energy conversion 


technology and 
estimated generation 


– Permitting 
– Interconnection  
– Power purchase 


agreement 
– Project revenues 
– Project capital costs and 


operational and 
maintenance expenses 


– Financing, grants, and 
incentives 


 
 















Review points 
 – Basis for participation 


– Site control 
– Development and 


operational team 
expertise  


– Resource assessment 
– Energy conversion 


technology and 
estimated generation 


– Permitting 
– Interconnection  
– Power purchase 


agreement 
– Project revenues 
– Project capital costs and 


operational and 
maintenance expenses 


– Financing, grants, and 
incentives 


 
 







Above-Market Cost Evaluation 


Project Financial Summary - Present Value Basis - Evaluated over 20 years
Revenues
Power Sales 1,492,077$     
Reduced O&M expenses 844,011$        


NPV Total Revenues 2,336,088$     


Costs
Equity 2,496,000$     
Principal and Interest Payments 1,434,645$     


NPV Total Project Cost 3,930,645$     


Above Market Cost (Revenues minus Costs) (1,594,557)$    







Proposed Incentive 


Evaluation Criteria 
Project Term:   20 Years at 8% discount rate 
Above-Market Cost (NPV): $1,594,557 
  
 
Proposed Incentive:  $825,000 
Payment Terms:   Two payments of $412,500 
NPV Incentive   $735,597, 52% of AMC 
REC Allocation:   29,295 total (75% of expected generation) 
REC Value:   $28.16 
Energy Value:   $3.7MM per aMW 







Comparison to past projects 


Project $ per aMW 
COID Juniper Ridge Phase 1  $         652,028  
COID JR1 & JR2 combined $      1,164,709 
Klamath Irrigation C-Drop $      1,228,154 
Three Sisters Irrigation District  $      2,825,806  
Swalley Irrigation District  $      2,916,985  
COID JR2  $      3,012,812 
FID Plant Two Repower $      3,700,460 
FID LDPP  $      3,767,742  
Monroe Drop - Natel / NUID  $      4,184,713  
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Clean Water Services – Durham 
Advanced Wastewater 
Treatment Facility 


 Cogeneration & Brown Grease 
Receiving Facilities 


 







• Support for biopower 
at WWTPs 


• Location 
• Project description 
• Co-digestible 


feedstocks 
• Generation / Costs / 


O&M / Revenues / 
Financing 


• Above-market cost 
• Proposed incentive 


 


Overview 


2 







Energy Trust’s support for Biopower 
at Wastewater Plants 
• Energy Trust support for cogeneration at 


WWTPs: 
– Gresham, Portland-Columbia, Medford, 


Pendleton 
• 3,005 kW of installed capacity 


– ~20,000 MWh annually 
• Previous incentives: $1,344,379 to 4 projects 


3 







 


Location – Tigard, Oregon 


4 







• Good strategic opportunity  
– Municipal owner;  
– Operates 24 / 7 / 365; 
– Electricity use: 21,000 


MWh / year. 
• 2009 technical analysis 


– Quantified adding brown 
grease to increase 
energy 


• 2011 Grease Supply Study 
 


Project Context 


5 







• Owner: Clean Water Services 
• Project cost:  $17,660,863 
• Components: 


– Digester reconfiguration & gas 
storage 


– Brown grease (FOG) receiving / 
processing station 


– Gas cleaning system 
– 1,696 kW (2 – 848 kW JenBacher 


cogeneration engines) 
• Commercial operation:  Jan 2015 
• Proposed incentive:  $3,000,000 


 


Project Summary 
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• Cogeneration since 1993; 
500 kW engine operating. 


• 2008 Facilities Plan 
• Digestion of municipal 


wastewater solids alone  
~64% of biogas needed for  
new 1700 kW cogen system 


• Increased level of complexity 


Background 
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• Biogas production 
• Biogas feedstocks: ~ 23,000 gal / 


day in Washington County alone. 


• Grease Removal Device 
Regulations 


• Increased population = 
increased wastewater solids 


• Confidence in volume of co-
digestible material for biogas 
production 


 


Biogas Feedstocks 


8 







• Energy goal: reduce retail 
power purchased from 
PGE 


• ~15,000 gallons of brown 
grease needed 


• Expected to generate 
12,366 MWhs/ year – 
83% net C.F. 


• Off-sets ~ 60% of 
Durham’s load 


 


Estimated Generation 
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• Construction bid 
selected 


• Commercial 
operation 
January, 2015 


• Brown grease 
(FOG) feedstock 
contracts in 2014 
 


Development Schedule 


10 







• 25-year project 
• Off-set retail rate: $0.06025 


(2015) 
• Interconnection Agreement 


with PGE – stay on their 
current rate schedule. 


• Brown grease tipping fees 
 15,000 gal / day for 25 
years (~ $330,000 / year) 


• O&M ~ $0.0325 / kWh 
escalating at 2% 


Revenue & Costs 


11 







Project Costs 


12 


Site & Civil  $     2,887,055  


Engineering / Design / Const. Mngt.  $     3,946,949  


Cogen Engine System  $     3,037,596 


Gas Cleaning & Balance of Plant  $     3,562,005  


Electrical & Mechanical  $     2,860,442  


Brown Grease  Receiving Station  $     1,388,816 


Total  $   17,660,863  







• 50% debt / 50% equity from 
cash reserves;  


• Debt funded by from 
previous sale of 3.26% 
revenue bonds 


• ODOE Combined Heat and 
Power (CHP) tax credit  
$2,851,503 pass through 
value 


Project Financing 


13 







Financial summary (NPV basis) 
ETO assigned project risk adjusted rate of return 8%
Project Financial Summary - Present Value Basis - Evaluated over 25 years


Revenues
Power Sales 9,454,935$     
CHP Tax Credit Sale 2,640,281$     
Brown Grease (FOG) Tipping Fees 3,506,664$     


NPV Total Revenues 15,601,880$    


Costs
Equity 8,830,432$     
Principal and Interest Payments 5,721,030$     
O&M 5,574,454$     


NPV Total Project Cost 20,125,916$    


Above Market Cost (Revenues minus Costs) (4,524,036)$    







Proposed incentive 
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Above Market Cost (NPV): $4,524,036 
  
Suggested Incentive  
Suggested Incentive:  $3,000,000 
Payment Terms:  Three payments: $1MM upon  
    commissioning; two additional  
    based on meeting generation  
    thresholds 
REC Allocation:  65% for 25 years (200,948 RECs ) 
PUC measure   $14.93 / REC 
($) / aMW (straight-line) $2.1 MM 







Comparison with other  
biopower projects 
Project $ (MM) / aMW 
City of Medford  $0.77          


JC-Biomethane $1.39     


Clean Water Services- Durham  $2.13 


City of Pendleton  $2.68     







Risk: 
• Not securing sufficient volume of 


co-digestible material  negative 
effect on biogas / energy and  
“tipping fee” revenue 


Strengths: 
• Incentive paid over time based on 


generation thresholds 
• Proven technology 
• More than sufficient co-digestible 


material in market; biogas from this 
material not needed by 2025 


• System designed for greater future 
volumes of waste and generation 


Risks & Strengths 


17 







• Board – 
December 13th. 
 


• Project Funding 
Agreement 


 


Next steps 


18 
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Project Review 
Process Overview 







Summary 


• Project context 
• What are we doing differently 
• How we evaluate projects 







How we evaluate projects 


• Internal memo and committee review 
• Independent contractor review 


 
• RAC feedback 
• Board approval 


 







Review points 


– Basis for participation 
– Site control 
– Development and 


operational team 
expertise  


– Resource assessment 
– Energy conversion 


technology and 
estimated generation 


– Permitting 
– Interconnection  
– Power purchase 


agreement 
– Project revenues 
– Project capital costs 


and operational and 
maintenance 
expenses 


– Financing, grants, and 
incentives 
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City of Gresham:  
FOG Phase II / Cogen Expansion 
Renewable Energy Advisory Council: 


November 20, 2013 


 







• Location 
• Support for biopower 


at WWTPs 
• Project description 
• Co-digestible 


feedstocks 
• Generation / Costs / 


O&M / Revenues / 
Financing 


• Above-market cost 
• Proposed incentive 
 


Overview 
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Location – Gresham, Oregon 


3 







• Strategic biopower opportunity  
o Municipality 
o Load ~ 5,500 MWh / year. 


• Gresham’s goal: energy 
independence 


• 2005: 395 kW cogen engine 
• 2009: Brown Grease Feasibility Study 
• 2012: Brown grease receiving & 


processing facility installed 
• Feedstock contracts in place 


Background 


4 







• Owner: City of Gresham 
• Project cost:  $2,718,683 
• Components: 


– Additional 395 kW cogen 
engine 


– Second brown grease (FOG) 
storage tank 


– New standby generator 
– Modifications to electrical and 


hot water systems 
• Proposed incentive:  $330,000 


Project Summary 


5 







• Operation contingent upon 
sufficient volume of co-
digestible materials. 


• Planning to secure over 12,000 
gallons / day of brown grease. 


• Brown grease (FOG) “tipping 
fees”  


– $0.08 / gallon 
– Three-year supply contracts 


• 30,000 gallon brown grease 
storage capacity. 


Biogas Feedstock 
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• New cogeneration system 
and solar could generate 
more electricity than plant 
needs. 


– Load: 5,500 MWh/yr. 


• Present generation: 
– ~ 3,000 MWhs / year from 


existing cogen engine 
– ~ 450 MWhs from solar 


• Modeled project limited 
generation to 2,100 MWhs / 
yr. 
 
 
 


Estimated Generation 
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• Construction bid in January 
2014; construction Q1 2014 


• Interconnection agreement 
from PGE in place; project 
will net meter 


• No off-site transmission 
system improvements 
needed 


• Commercial operation fall 
2014 


Development Schedule 


8 







• Modeled as a 20-year project 
• Off-set retail rate: $0.06732 


(2014) 
• Interconnection Agreement will 


allow export of power 
• Brown grease tipping fees 


– 6,000 gal / day for 20 years  
– ~ $130,000 / year 


• O&M: ~ $0.030 / kWh plus 
engine overhauls & FOG 
station maintenance 


Revenue & Costs 


9 







Project Costs 
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Engineering / Design / Const. Mngt.  $        650,635 


Cogen Engine System  $        545,000 


Contingency  $        336,997 


Electrical, Mechanical, Standby Gen.  $        752,989 


Brown Grease  Receiving Station  $        433,062 


Total  $     2,718,683  







• Equity from Capital 
Improvement Budget; no 
borrowing 


• ODOE Combined Heat and 
Power (CHP) tax credit  
$1,011,774 pass through 
value 


Project Financing 


11 







Financial summary (NPV basis) 
ETO assigned project risk adjusted rate of return 8.0% 
    
Project Cost   
    
Total Design & Construction  $      2,718,683 
Debt  $                 -    
Grants  $                 -    
Equity  $      2,718,683  
    
Revenue   
    
NPV Revenues  $      3,807,924  
NPV Energy Trust Subsidy  $                 -    
NPV Total Revenues  $      3,807,924  
    
Expense   
NPV Total Project Expense  $      1,433,590 
NPV Total Project Taxes  $                 -    
NPV of interest payments for all loans  $        - 
NPV of principal payments for second loan  $                 -    
NPV of principal payments  $       - 
    
Total: Equity, Principal Payments, Expense, Taxes, Interest   $      4,152,273  
    


(Above Market) / Below Market Cost of Power From Cash Flows  $      (344,349) 







Proposed incentive 
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Above Market Cost (NPV): $344,349 
  
Suggested Incentive  
Suggested Incentive:  $330,000 
Payment Terms:  Two payments: $165,000 upon  
    commissioning; $165,000 twelve
    months later based on generation 
    threshold 
REC Allocation:  37,800 (90%) 
PUC measure   $8.73 / REC 
($) / aMW (straight-line) $1.38 MM 







Comparison with other  
biopower projects 
Project $ (MM) / aMW 
City of Medford  $0.77          


Gresham Cogen / FOG Phase II  $1.38 


JC-Biomethane $1.39 


CWS - Durham $2.13 


City of Pendleton  $2.68     







Risk: 
• Minor risk: insufficient brown 


grease tipping fees 
Strengths: 
• Off-setting retail rate creates 


significant incentive 
• Already secured almost 12,000 


gallons / day. 
• System designed for greater future 


volumes of waste and generation 


Risks & Strengths 


15 







City of Gresham Mayor Shane Bemis 
 Portland Tribune, November 14, 2013 


“We are proud of our environmental track record in a number of 
areas. But to be honest, many of our choices are motivated as 
much by the color of money as they are by our environmental 
stewardship ethic.” 


16 
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Renewable Energy 
2014-15 Draft Budget 
Nov. 20, 2013 







2014-15 Draft Renewable Energy Sector 
Budget Presentation 


 
  


• 2013 Activities and Accomplishments 
 


• 2014 Budget Themes 
 


• 2014 Budget Allocation 
 


• Program Work plans 
 


 
 







2013 Activities/Accomplishments  


• Robust pipeline for non-solar projects 
• 13 projects reviewed 
•   6 projects selected for funding 


• New Project Development Assistance program 
• RFP response 


• 4 proposals under contract 
• 4 technologies represented 


• Standard offer activity 
• 16 projects under contract 


• Custom Solar projects 
• 2 Solar Capacity Standard projects 
• 1 Solar project from PGE RFP 


 







2013 Results 


Budget 


Budget 


 $-


 $1,000,000


 $2,000,000


 $3,000,000


 $4,000,000


 $5,000,000


 $6,000,000


 $7,000,000


PGE PAC


Annual Budget Utilization - P&L  


Estimated


Committed


Completed







Annual Budget Utilization P&L 


• PGE - $3.1 million 
• Delayed/Reallocated Projects -  $1.9 million 
• Unallocated funds -    $0.9 million 


 
• PAC - $3.46 million 


• Delayed/Reallocated Projects - $2.88 million 
• Unallocated funds -   $0.19 million 


 







2014-15 Renewable Energy Budget Themes 
 


  
1. Transition to two program tracks:  Solar and Other 


 
2. Continue Portfolio Management Approach. 


 
3. Focus on pipeline building by utilizing project development 


assistance and outreach while continuing our competitive 
processes. 
 


4. Continue to support predictable standard solar program incentives 
and focus on soft cost reduction strategies. 
 


 
 







2014 Draft RE Activity Budget and 
Generation 


Programs Total costs aMW  


  $ Million % Total 


Other Renewables $7.76 43 1.4 


Solar Electric $10.26 57 0.8 


Total Renewable 
Energy $18.02 100% 2.2 







2014 Draft RE Activity Budget and 
Generation Versus 2013 


Programs 
Total 


Budget 
2014 


aMW  Total Budget 2013  


  $M $M aMW 


Other Renewables 7.76 1.4 9.8 1.46 


Solar Electric 10.26 0.8 9.3  0.72 


Totals $18.02 2.2 19.1 2.18 







2014 Draft RE Activity Budget  
PGE 


• Heavily weighted to solar but still provides room for custom 
programs to commit to projects (WWTP, small wind, municipal 
hydro in pipeline) 


• Solar Program includes streamlined competitive process for 
projects > 250 KW 


• Dollars available for competitive Development Assistance 
 


 


$M % aMW 


Other RE $3.42  31% 0.6 


Solar $7.52  69% 0.6 


Total $10.94  100%  1.2 


 $3.416  


 $7.524  


PGE 2014 (millions) 


Other


Solar







2014 Draft RE Activity Budget  
Pacific Power 


• Continue competitive process for non-solar projects, focus on 
project and market development assistance  


• Maintain viable standard solar incentives 


$M % aMW 


Other RE $4.34  61% 0.8 


Solar $2.73  39% 0.2 


Total $7.07  100%  1.0 


 $4.345  


 $2.733  


PAC 2014 (millions) 


Other


Solar







2014 Other Renewables Action Plan 


• Focus on pipeline-building through project 
development assistance and expanded outreach 


• Continue offering both larger and smaller amounts 
of PDA 


• Priority on biopower and hydro 
• Expand competitive solicitations to PGE service 


territory 
• Targeted outreach and assistance effort to 


wastewater treatment plants 
• Leverage other incentives and opportunities 
• Work with projects to enable more uptake of PDA 







2014 Solar Action Plan 


Incentives: 
• Target stable incentive levels for residential and 


small commercial solar projects (<250 kW); 
• If needed to meet budget (PAC, in particular), 


ratchet down incentives by small increments 
• Develop a streamlined competitive process for 


larger solar projects (250+ kW) in PGE 







2014 Solar Action Plan 


Market Development: 
• Build pipeline of solar projects through 


education, promotion and targeted marketing 
• Collaborate with regional stakeholders to work 


toward lower non-hardware “soft” costs 
• Refocus program efforts on contractor training 


and business development 
• Support the Oregon PUC’s evaluation of the 


state’s solar incentive programs 
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Warm Springs Dam 
Hydroelectric Project 
 
November 20, 2013 







Summary 


Project context 
Detail about this project 
Above-market cost evaluation 
Proposed incentive and REC terms 
 







The project: 
 
- Add 2.7 MW turbine and 


generator at base of 
Warm Springs Dam 
 


- Run 2.2 miles of 25kV 
lines to interconnect with 
Harney Electric Co-op 
 


- Wheel power across 
Harney and BPA to sell to 
PacifiCorp 


 











Review points 
 – Basis for participation 


– Site control 
– Development and 


operational team 
expertise  


– Resource assessment 
– Energy conversion 


technology and 
estimated generation 


– Permitting 
– Interconnection  
– Power purchase 


agreement 
– Project revenues 
– Project capital costs and 


operational and 
maintenance expenses 


– Financing, grants, and 
incentives 
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Review points 
 – Basis for participation 


– Site control 
– Development and 


operational team 
expertise  


– Resource assessment 
– Energy conversion 


technology and 
estimated generation 


– Permitting 
– Interconnection  
– Power purchase 


agreement 
– Project revenues 
– Project capital costs and 


operational and 
maintenance expenses 


– Financing, grants, and 
incentives 


 
 







Above-Market Cost Evaluation 


Project Financial Summary - Present Value Basis - Evaluated over 20 years


Revenues
Power Sales 2,831,830$ 
Tax benefits (Investment Tax Credit and depreciation) 810,730$    


NPV Total Revenues 3,642,560$ 


Costs
Equity 2,145,111$ 
Principal and Interest Payments 1,003,361$ 
O&M 1,059,128$ 
Taxes 33,083$      


NPV Total Project Cost 4,240,683$ 


Above Market Cost (Revenues minus Costs) (598,123)$   
Above Market Cost Increased for Taxability of Incentive (970,286)$   







Proposed Incentive 


Evaluation Criteria 
Project Term:   20 Years at 12% discount rate 
Above-Market Cost (NPV): $970,286 
  
 
Proposed Incentive:  $740,000 
Payment Terms:   Three payments of $246,666 
NPV Incentive   $592,452, 61% of AMC 
REC Allocation:   82,000 total (65% of expected generation) 
REC Value:   $9.02 
Energy Value:   $1.03MM per aMW 







Comparison to past projects 


Project $ per aMW 


COID Juniper Ridge Phase 1  $         652,028  


Warm Springs Dam Hydro $      1,030,916 


COID JR1 & JR2 combined $      1,164,709 


Klamath Irrigation C-Drop $      1,228,154 


Three Sisters Irrigation District  $      2,825,806  


Swalley Irrigation District  $      2,916,985  


COID Juniper Ridge Phase 2  $      3,012,812 


FID LDPP  $      3,767,742  


Monroe Drop - Natel / NUID  $      4,184,713  
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