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Renewable Advisory Council Meeting 
Project Review 
August 14, 2011 
The information presented in this review is based on Energy Trust’s current understanding of 
the project and is subject to change. 
 
Project Name:  Klamath Irrigation District, Warm Springs Hydro LLC, C-Drop Project 
Staff Evaluator: Jed Jorgensen 
Utility:   PacifiCorp 
Power delivery: QF, standard PPA contract 
Capacity:  1.1MW 
Generation:  ~3,500 MWh annually  
Commissioning: June/July 2012 
Total cost:  $2,500,000 
 
 
Brief Project Description 
The C-Drop project is a proposed 1.1MW hydroelectric generating plant located at the 
convergence several irrigation canals on the Klamath Irrigation District (KID). The site previously 
supported a 625kW hydroelectric system. The former system burned and was removed from 
service more than 25 years ago. 
 
The project is being developed by Warm Springs Hydro LLC, an Oregon LLC owned by Dennis 
Daugherty and Ted Sorenson. Daugherty is the owner of Riverside Inc., a full service 
construction and electrical firm from Parma, ID. Riverside has been involved in the construction 
of eight hydropower plants (three where they performed all electrical and mechanical work) and 
the servicing of another five. Sorenson is a civil engineer who has designed 25 hydro plants 
from 500kW to 16MW in capacity. He owns and operates nine of those facilities, including one 
in Oregon. The LLC will construct and operate the plant. 
 
KID is leasing the rights to develop the project to the LLC for 25 years. The lease fee is a royalty 
based on a percentage of gross revenues. The royalty is structured to provide incentive for the 
district to provide increased flows to the hydro project. After year 25 the ownership for the 
project changes to a 50/50 split between the LLC and KID.  
 
This project differs from other irrigation hydro we have provided incentives for in that there is no 
significant canal piping involved. Instead, the project utilizes the head available from the existing 
drop and refurbishes the structures used by the former power plant. The lack of piping lowers 
project costs significantly.  
 
Federal permitting for this project is under the jurisdiction of the Bureau of Reclamation (BOR) 
instead of the Federal Energy Regulatory Commission (FERC). The BOR process is similar to 
FERC‟s in that the goal is to implement the regulations of the National Environmental Policy Act 
(NEPA). The process differs in that the BOR essentially does all the work and is paid by the 
developer to do so, while the developer performs all the work under the FERC process.  
 
Under the BOR jurisdiction the project is authorized through a “Lease of Power Privilege” 
(LOPP). The LOPP was awarded to KID and recognizes that the district is in turn leasing the 
development rights to the LLC. The LOPP comes with some requirements: an annual payment 







based on power sales (amounting to ~$4,000/yr) and a $100,000 maintenance reserve fund to 
be kept in perpetuity.  
 
The images below shows the approximate location of the project at the convergence of multiple 
canals and preliminary design drawings of the project. 
 


 
 







 
 


 
 
Site Control, Interconnection, PPA, Design, and Permitting 


The project is pretty far along in its development.  
 
Site Control: Site control has been secured through the agreement with the district. In addition, 


the district has been awarded the Lease of Power Privilege from the BOR. The LOPP notes the 
district‟s plan to lease the development to a third party. 
 
Permitting: The BOR is moving forward with its NEPA analysis of the project. The BOR 


process differs from the FERC process in that BOR actively manages environmental permitting 
instead of the project owner. Energy Trust is providing $40,000 in development assistance to 
help defer some of the costs of the BOR permitting. The LLC has also applied for the state 
water rights necessary for the project. The state hydroelectric water right is a layer on top of the 







existing water rights for KID, and KID‟s existing rights serve the water through the project. The 
state and federal processes move concurrently and are expected to be finished this fall. The 
LLC has also applied for a conditional use permit from Klamath County and expects it to be 
granted in September.  
 
Design: The LLC is moving forward with final design of the system. All system designs must be 
approved by the BOR, at the LLC‟s expense. 50% design has been submitted and final design 
is expected to be completed early this fall. The turbine for the project has been ordered. 
 
Interconnection: All interconnection studies have been completed and the project has a signed 


interconnection agreement with PacifiCorp. Interconnection costs are known, and significantly 
lower than we have seen for similar projects, mainly due to the existing infrastructure at the 
project site. PacifiCorp has indicated they have had some trouble on the interconnection time 
table and may not be able to have the project interconnected until late June 2012.  
 
PPA: The project has a draft PPA with PacifiCorp and is working to see it executed soon as to 
avoid any changes in the avoided cost schedule that are expected later this year. 
 
 
Resource Evaluation 


A feasibility study for the site was initially performed in 2008 and updated this year to analyze 
differing flow scenarios. The original study examined 21 years of water flows, from 1986 – 2007, 
including the 2001 water year in which flows were severely restricted. The 2001 water year is an 
extreme anomaly and is discussed further later. For the purposes of characterizing the average 
resource the data from 2001 has been omitted. The remaining flow data represents the 
historical „base-case‟ for the project.  
 
The 2011 addendum to the feasibility study analyzed operational modifications the irrigation 
district could make to increase water flows at the site of the drop structure. The operational 
modifications involve re-routing water from various canals and changing pumping regimes. The 
modifications will cost the project approximately $25,000 up front, but could make a significant 
difference in the amount of water available to the project. (See Appendix A for KID‟s explanation 
of the flow modifications and why the district has confidence in being able to increase water 
deliveries.) The table below shows the average monthly flows in the base case and an estimate 
for the flows after the operational modifications are made. 
 
Average flows, CFS Base Case (standard dev.) Modified Operations est. Difference 
  April 228   (125) 336 32% 
  May 429   (147) 700 39% 
  June 520   (112) 700 26% 
  July 586   (82) 700 16% 
  August 552   (69) 700 21% 
  September 388   (99) 499 22% 
  October 258   (83) 304 15% 


 
Irrigation flows vary every season based on weather and crop needs. As can be seen in the 
table above, the standard deviation in the monthly flows based on 20 years of data is greatest in 
the early months of the irrigation season.  
 







The drop structure is able to develop 22.5 feet of head. A Kaplan turbine has been chosen as 
they are able to efficiently serve projects with low head and highly variable flows. Kaplan 
turbines look like ship propellers and are able to vary the pitch on their blades to in response to 
flow conditions.   
 
With the head and flows available the site can support a 900kW turbine under base-case flows, 
or a 1.1MW turbine with the modified operation flows. Assuming total system efficiencies of 80% 
(appropriate for hydro when looking at turbine, generator, and transformer efficiencies), the 
feasibility studies assert that the power plant would generate 2,823 MWh annually under base 
flows. Looking at year-to-year estimates from 1986-2007, the changing flow regimes lead to a 
standard deviation in generation of ~300 MWh. Under the modified operations, generation is 
estimated to reach as much as ~4,150 MWh.  
 
Staff independently analyzed the flow and generation numbers associated with the base-case 
and modified operations and found them to be reasonable. The tables below show the highlights 
of staff‟s analysis: 
 


 
 
The district and the LLC intend to follow the modified-operations path as it would be significantly 
more lucrative for the project. The question is, how successful will the district be in diverting 
additional flows through the project? The LLC has structured its agreement with the district to 
reward the district based on increased water flows. That said, the LLC has stated they think the 
district may not be able to fully divert all the water identified in the operational modifications. The 
LLC does feel it is likely that flows will be higher than base-case, but perhaps not to the full 
extent possible.  
 
As with any hydro project, flows will vary from year to year. Staff thinks the best course of action 
in reviewing the project is to split the difference between the base case generation and the 
modified operations generation, estimating that 3,495 MWh will be generated annually.  The 
LLC agrees with this approach. 
 







If the district is able to deliver water flows to generate 3,495 MWh annually the lease payments 
will range from $1,300 in the first two years of the project to $44,000 in the out years. 
 
 
Water delivery risk, the Klamath Basin Water Crisis, and the 2001 water year: On average, 


KID delivers water for 192 days per irrigation season (minimum 185, maximum 196). During the 
crisis in 2001 water was delivered for only 26 days. Much work has been done to avoid another 
event like 2001, but the risk related to water availability cannot be understated for this project. 
 
KID is a party to and supporter of the Klamath Basin Restoration Agreement (KBRA). The 
KBRA is the framework for allotting water between environmental and agricultural uses in the 
basin. The agreement, which was signed in February 2010 by all the parties involved, still 
requires congressional authorization and appropriation. While funding is hard to come by in the 
current environment, KID says that some congressional action on parts of the KBRA is already 
underway. The KBRA has the full support of the BOR and Department of the Interior. KID 
believes that congress will ultimately support the KBRA in full so as to avoid dealing with any 
future problems in the basin.  
 
KID believes that it is almost impossible for another 2001 event, even without the KBRA in 
place, under the assumption that none of the parties involved in the KBRA want that to happen 
again. If the KBRA is ratified, a similar event will not be able to happen as it ensures a supply of 
water to KID every year. The supply under the KBRA is less than the historical averages and is 
determined by the type of water year (dry, wet, etc.). The KBRA also includes funds to pursue 
activities which will offset potential water losses, such as water banking, land-idling, increased 
groundwater pumping, on-project and on-farm conservation, and new storage opportunities. KID 
is already undertaking many efforts to increase their water efficiency. Combined with the 
operational changes the KID envisions, the district manager does not believe the C-Drop project 
will experience a drop in water flows: to the contrary, he believes that operational changes will 
ensure high flows through the hydro project. 
 
In staff‟s opinion, because the KBRA is not in place there is a risk that the project could suffer 
the loss of one or more years of irrigation water. However, the project is financially strong, and 
in modeling these rare events it appears the project should be able survive and service its debt 
payments with cash on hand and reserves.  Staff thinks Energy Trust will have to share in this 
downside risk to the project, just as we share in its success if the project generates more than 
expected. 
 
 
Cost, Expenses, Revenues and Financing  
The costs of the C-Drop project appear reasonable and are consistent with costs we have seen 
for similar projects. It is comparatively cheaper than the other irrigation hydro projects we have 
supported because of the lack of piping needed. In addition, the project is utilizing a turbine 
manufactured by China Huadian Engineering Corporation (CHEC), saving approximately 
$200,000 compared to the 750kW Swalley project. Sorenson has used the same turbine 
manufacturer on the past five projects he has installed and the turbines have performed well 
and meet national and international standards. 
 
Upfront costs for the project are approximately $2,500,000 including an ~10% contingency.  
Annual expenses, before royalties, are estimated at ~$70,000. Expenses are less than COID, 
but more than the Swalley projects. The LLC appears to be able to leverage its operational 
expertise to keep expenses low, despite having to pay property taxes.  







 
As the project will be owned by an LLC it can take advantage of the ITC as a grant and 
depreciation. The ITC as a grant is worth approximately $708,000 to the project.  
 
The majority of the project‟s up-front costs (93%) can be depreciated on the 15 year MACRS 
schedule, and another 4% can be depreciated on a 20 year straight-line schedule. In staff‟s 
opinion, this level of depreciation appears to be aggressive, but defensible.  
 
In addition, the project has been awarded a BETC worth $328,000 as a pass through. 
 
KID is loaning the project $600,000 at 5% interest for 14 years with no financing fee. This is 
another value KID sees in the project, and it provides a low-interest source of capital to the LLC. 
 
 
 
 
 
 
Capital Costs  
Feasibility, Design, Construction Management   $ 460,000 
Site & Civil        $ 441,800 
System components       $ 701,000 
Electrical / Interconnection (PAC interconnect = ~$240k)  $ 575,500 
Construction Interest       $   70,000 
Contingency (~10%)       $ 214,700 
Total                             $2,460,000 
 
 
Annual expenses  
Maintenance  (1.8% of capital – we would expect 1-3%)  $   45,000 
Insurance, Property Tax and other     $   24,875 
Total         $   69,875 


 
 
Annual Lease Fees 


The annual lease fee is a two-tier structure, based on revenues from base case generation and 
revenues from generation above the base case. If the district is able to successfully supply 
additional water they see a large increase in their lease payments. As noted above, under the 
3,495 MWh generation scenario lease payments range from $1,300 in the first two years to 
$44,000 in year 20. 
 


 
Years 1-5 Years 6-10 Years 11-15 Years 16-20 


Lease Payment from 
revenues from 1st 
3,000MWh 


0% 5% 7% 12% 


     


 
Years 1-2 Years 3-10 Years 11-20 


 Lease Payment from 
revenues from 
generation above 
3,000MWh 


5% 15% 20% 


 







 
 
Staff’s Above Market Cost Analysis 


Staff analyzed the project over a 20 year term at a 12% discount rate using the costs, expenses, 
and financing described above and looked at a range of generation and flow risk scenarios: 
base case (2,823MWh), mid-range (3,495 MWh), and high-case (4,160 MWh). Each generation 
scenario was also analyzed to see the impact to the project if no water were to flow in either 
year 3 or year 10. If the KBRA is enforced, a water shortage in year 10 is less likely than a 
shortage in the short-term prior to the KBRA coming into effect. The discount rate was chosen 
as a rate commonly acceptable to privately owned projects, and in this case the developer 
disclosed an interest in getting a 12% return on their equity.  
 
The table below shows the Above Market Cost across the range of sensitivities to generation 
and flow risk for the project. 
 


Generation Scenario Above Market Cost IRR Payback Year DSCR 


Base Case (2,823 MWh) (643,483.00)$            5.3% 13 >1.36


Base Case + no water in year 3 (787,411.00)$            4.1% 15 >1.36 except year 3


Base Case + no water in year 10 (716,275.00)$            4.3% 15 >1.36 except year 10


Mid Case (3,495 MWh) (316,825.00)$            8.9% 10 >1.94


Mid Case + no water in year 3 (491,228.00)$            7.4% 11 >1.94 except year 3


Mid Case + no water in year 10 (405,601.00)$            7.9% 11 >1.94 except year 10


High Case (4,160 MWh) 3,989.00$                   12.0% 8 >2.51


High Case + no water in year 3 (207,211.00)$            10.2% 9 >2.51 except year 3


High Case + no water in year 10 (108,107.00)$            11.0% 8 >2.51 except year 10


 
 
The project has an above market cost in all but the most aggressively optimistic scenarios.  
The table also shows this is a strong project even under base-case and water shortage 
conditions. In the event of a water shortage, the project would be forced to rely on reserves and 
cash-on-hand to cover its debt, but the size of the total amount of debt is small enough to not be 
too worrisome. 
 
Staff feels that the Mid-Case + no water in year 3 is an appropriately conservative place to base 
the full evaluation for this project.  
 
 
Proposed Incentive, RECs, Impact Analysis 


Staff made a proposal to the developer using the Mid-Case flow scenario with a water shortage 
in year three, yielding an Above Market Cost of $491,228. 
 
Staff initially proposed an incentive of $300,000 paid in two payments, which would have yielded 
close to a 50/50 REC split with the LLC. The developer instead prefers to maximize the 
incentive amount and sell more RECs to Energy Trust.  
 
The counter offer was for two payments of $245,000 each, for a total of $490,000. The NPV of 
this incentive is $414,063 or 84% of the Above Market Cost. Energy Trust would ask for 84% of 







the project‟s RECs over a 20 year term, 59,000 RECs total at a levelized cost of $11.47. The 
project prefers to deliver 100% of its generated RECs to Energy Trust until 59,000 RECs have 
been delivered, requiring approximately 17 years.  
 
This incentive would give the project an IRR of 11.2% and a payback in year 8. 
 
Assigning a $10 value to the last three years of RECs owned by the project gives the project a 
final IRR of 12%, which is their target. 
 
Energy Trust would be paying $1.23 million per aMW for the energy, a good value to us. 
 
Recommendation, Action 
This is a strong project offered by a sophisticated and experienced developer team. The project 
is a good value to Energy Trust and would come on line in 2012, providing additional benefit for 
Energy Trust to meet its goals. Because the project is so far along in its development, much of 
the risk associated with the development cycle has already been borne by the LLC.  
 
Staff offered the project the proposed incentive and the project accepted the offer.  
 
 
Internal Review Committee 


The project was reviewed on 6/16/2011 by the follow Energy Trust staff: 
Phil Degens, Betsy Kauffman, Debbie Menashe, Elaine Prause, Thad Roth. 
 
The internal review committee supported the project and found it to be strong. The committee 
asked for a sensitivity analysis related to the loss of water in a given year. This analysis was 
completed and added to the report. 
 
 
Renewable Energy Advisory Council 


The project will be presented to the RAC informationally on August 10, 2011. 
  







Appendix A. Operational Modifications to Increase Flows Through the C-Drop Project 
 
The average flows at the Klamath Irrigation District (KID) upper C canal or the site of the C-Drop 
hydroelectric project as determined in the original feasibility study are shown in the attached 
Exhibit A.  This original study looked at historic operations without any look at what was the full 
potential or possible.  The design capacity for the Upper C canal is 750 cfs, which splits to the G 
canal with a design capacity of 400 cfs and the C canal with a design capacity of 330 cfs, with 
allowances for a few individual deliveries direct from the Upper C. 
 
The G canal has a supplemental pumping station which pumps from Lost River to the G canal 
with a capacity of 105 cfs.  The C canal has a supplemental pumping station which pumps from 
the #5 Drain to the C canal with a capacity of 25 cfs.  The C canal also has a supplemental 
pumping station Adams near the tail end which supplies laterals from the C  from Lost River with 
a capacity of 63 cfs.  Another major lateral of the C, the C-4 has a supplemental pumping 
station Miller Hill from the Lost River Diversion Channel with a capacity of 105 cfs. 
 
Historically, prior to the expiration of a favorable Power contract with PacifiCorp in 2006, the 
District paid .6 cents/kwhr for power. In 2013 we will be paying full tariff and have been 
increasing 50% per year since the expiration of the contract. 
 
When power was cheap the District was quick to use its supplemental pumping capacity as a 
matter of convenience and to run its Upper C, G & C canals more conservatively as related to 
their design maximums.  Now that power is a greater expense the District will change how it 
operates and will rely more on gravity flow through its canal systems.  This means that we will 
run our canals at higher than historical averages and will only use supplemental pumping when 
we cannot meet irrigation demand using the canal design maximums.  In addition we have 
installed Variable Frequency Drives at each of the mentioned supplemental pumping stations so 
when we cannot meet irrigation demand at design maximums with gravity flows through the 
canals we can supplement with a smaller volume of water rather than say, turning on a 40 cfs 
pump for 15 extra cfs of demand and cutting 25 cfs of gravity flow from the canal. 
 
Therefore figuring that we have a total supplemental pumping capacity related to the C-Drop of 
293 cfs and we will only pump when necessary to meet irrigation demand over and above the 
design maximum of the Upper C and associated lateral, a significant portion of the pumping 
capacity will be transferred to gravity flows through the C-Drop Hydroelectric project. 
 
In addition the Tule Lake Irrigation District (TID) water source is the Lost River at the Malone 
Dam diversion to the J-Canal.  The Lost River picks up the majority of the irrigation return flows 
and operational spills from KID operations.  The return flows are not enough to meet TID 
irrigation demands and they must supplement their flows to the Lost River from Station 48 which 
gets its water from the Lost River Diversion Channel (LRDC) which brings water from the 
Klamath River.   
 
Attached are spreadsheets showing TID demand from station 48 and total demand over 10 year 
period, average by month.  Station 48 demand averages from 82 cfs in April to 267 cfs in June 
and back down to 35 cfs in October.  KID can provide this demand in two ways.  1) indirectly 
through operational spills to the Lost River which would pass through the C-Drop and supply 
TID with their demand rather than using Station 48 deliveries.  2) KID has proposed to the 
Bureau of Reclamation to change operation of the Project to provide TIDs station 48 demand 
and KIDs C-4 supplemental pumping station with a capacity of 105 cfs  by direct delivery to the 
LRDC from the C and G canals.  We have the capability to do so now with existing gate 







structures in the C and G canals to the LRDC.  All of this water would pass through the C-Drop 
Hydroelectric project.  The Bureau of Reclamation is on board with this proposal and details to 
implement are being worked on as we speak. 
 
By adding TIDs Station 48 demand, the C-4 supplemental pumping plant demand with direct 
deliveries to the LRDC and only using other supplemental pumping plants when irrigation 
demand cannot be met with gravity flow in the C and G canal systems, KID is confident that we 
can deliver the flows indicated on the spreadsheet titled Warm Springs BETC with water 
conservation – 700 cfs.  If necessary we can provide supplemental pumping data to verify our 
confidence. 
 
Sincerely, 
 
 
 
 
Mark Stuntebeck 
Manager KID   







 








Renewable Advisory Council Meeting 
Project Review 
August 14, 2011 
The information presented in this review is based on Energy Trust’s current understanding of 
the project and is subject to change. 
 
Project Name:  Three Sisters Irrigation District Main Canal Pipeline Hydro Project 
Staff Evaluator: Jed Jorgensen 
Utility:   PacifiCorp 
Power delivery: QF, standard PPA contract 
Capacity:  800kw  
Generation:  3,100MWh annually  
Commissioning: March / April 2013 
Total cost:  ~$2,230,000  
 
Brief Project Overview 


For over a decade the Three Sisters Irrigation District (TSID) has pursued an aggressive water 
conservation program, piping over half of the district’s 60 miles of open canals. The water 
savings from these efforts have restored 15.6 cubic feet per second (cfs) of flow in Whychus 
Creek, the source of the district’s water, while increasing on-farm deliveries by as much as 25%. 
TSID plans to continue its conservation program, intending to have the district fully piped and 
pressurized within the next 10 years. 
 
Within the larger water conservation plan for the district, the Main Canal Pipeline Project is a 
proposed hydroelectric generating plant located on the TSID main canal. The plant will be fed 
by over 3.5 miles of side-by-side 54” high density polyethylene (HDPE) penstock which has 
been built in three phases. The first two phases of pipeline installation are complete. The third 
phase is nearly complete, pending the installation of a valve house.  
 
The hydro project will be owned and operated by TSID. Much of the construction will be 
completed by TSID staff, having gained significant construction experience from the district’s 
piping projects. The project is being designed by Bill Cronan, a National Resources 
Conservation Service engineer with over 20 years of experience in water resources. TSID’s 
main goal of the proposed hydro plant is to utilize energy revenues to service the debt from the 
third phase of piping. Having the hydro plant pay for itself and the last phase of piping enables 
the district to move forward with their additional piping plans. 
 
The pipeline and hydro plant are part of a larger Whychus Creek restoration project that 
includes a fish screen, fish passage, and stream channel restoration. As a result of piping the 
open canal, the project will permanently restore an additional 6 cfs of flow to the creek, 
benefiting Steelhead, Bull Trout, Chinook salmon, Redband Trout and other native fish species. 
The increased flow will also improve water quality by lowering water temperature in Whychus 
Creek. The combined water savings (21.6 cfs in total) is enough to fill 24 Olympic swimming 
pools each day during the irrigation season.  
 
The cost of the piping and restoration work only is approximately $12 million. About $7 million 
was paid for with grant funding, $3 million in cash and in-kind installation on the part of the 
district, and $2 million from a DEQ loan. The hydro plant is estimated to cost an additional $2.3 
million, and the electricity revenues are needed to service the $2 million DEQ loan. If revenues 
from the hydro plant are not realized, the district will be forced to levy a special assessment of 







approximately $3,000 annually per member for the next 20 years. The district is prepared to do 
that, but would far prefer the hydro option. 
 
The total drop in elevation from the TSID head gate on Whychus Creek to the hydroelectric 
turbine is 194 ft. The net head available to the project changes with the flow that is available. 
The penstock will provide up to 160 cfs of water to the hydro plant, depending on flows during 
the irrigation season. The project will employ one Francis turbine, yielding an overall nameplate 
capacity of 800kW and an annual generation of approximately 3,100MWh.  
 
Irrigation season water flows tend to follow a bell curve, ramping up and down at the beginning 
and end of the season. A large variation in flows classically results in two different development 
choices for hydro projects: utilizing two turbines to maximize production, or running one turbine 
at maximum capacity much of the time but not taking advantage of peak flows. The proposed 
plant chooses the second option: to run at maximum capacity and efficiency for the majority of 
the irrigation season, and forgo generation from peak flows. After the water passes through the 
turbine it will flow into TSID’s Watson reservoir and on to delivery to water users through TSID’s 
canal and pipeline system.   
 
Interconnection and wheeling issues have driven the project’s capacity and economics. The 
project is located in Central Electric Co-op (CEC) territory, but the co-op is not interested in 
purchasing the power. Instead, the project intends to wheel the output to PacifiCorp via CEC’s 
distribution lines to a Bonneville substation. PacifiCorp also connects at the Bonneville 
substation and the power will be transferred to their system at that point.  
 
Wheeling power is a fee service based on peak power delivery scheduled. The fee pays for 
reserving capacity on the lines where the power will flow. The project incurs wheeling costs from 
CEC and, to a lesser extent, Bonneville Power Administration (BPA). The wheeling rate set by 
CEC is very high relative to BPA and Pacific Power transmission tariffs ($6.15/kW mo vs 
$2.025/kW mo for PacifiCorp transmission as an example) and has presented a strong 
challenge to the project’s economics. Indirectly, the wheeling rate also caused the project to 
lose its BETC precertification1.  
 
The project has been awarded a $600,000 grant from the Bureau of Reclamation’s (BOR) 
WaterSMART program, contingent upon showing the BOR a financial pathway to success for 
the project by the end of August. TSID views Energy Trust as a critical piece of the project’s 
financial plan. TSID applied to Energy Trust in June with the hope that we will complete our 
review and be able to commit an incentive in time for the project to secure the BOR award.  
 


                                                             
1 The project was initially slated to utilize two turbines at a 1.8MW nameplate capacity, generating approximately 
4,100 MWh annually. Because wheeling is a capacity-based fee the project reduced its capacity 56% to the point 
where a single turbine will produce the most energy (75% of original design). The high fee, forcing the capacity 
reduction, was announced by CEC after the project had applied for and won a BETC in the Tier II process. Changing 
the project’s capacity more than 10% disqualified it from the BETC process. 







Figure 1. District Map: Yellow dot shows approximate powerhouse location. 


 


 
Figure 2. Project piping route. 


 
 


Figure 3. Pipeline installation. 


 







Site Control, Interconnection, Offtake, Design, and Permitting 


The project has many development stages left before it, but TSID has the time and expertise to 
complete them. TSID has chosen to secure funding for the project prior to spending the district’s 
resources on the next steps in development. This is consistent with the district’s general 
approach to the piping projects it has completed in the past. 
 
Site Control: The district owns and has full control of all the sites involved in the project. 


 
Permitting: No permitting work has yet begun. The following permits will be required:  


 Federal Energy Regulatory Commission (FERC): conduit exemption 


 Oregon Water Resources Department: expedited hydroelectric water right 


 Deschutes County: conditional use permit for the project powerhouse 
 
None of the permits are expected to be problematic or challenging. The pipeline is already 
nearly fully constructed and the district’s strong commitment to restoring water in stream for 
aquatic species should ease environmental reviews. The permitting processes must wait until 
the final design of the powerhouse has been completed. At that point, it should be possible to 
apply for and be granted all of the above permits within about four to eight months. 
 
Design: Final design has not yet begun. Over the winter and spring TSID explored alternatives 
and options related to the interconnection and wheeling challenges. Because wheeling is a 
capacity based fee, the total capacity and configuration of the project was in play while 
alternatives were evaluated. TSID plans to engage in the final design process pending 
successful outcomes with Energy Trust and the BOR. 
 
Interconnection & Wheeling: The project will interconnect to a CEC distribution line that runs 


very close to the proposed powerhouse site. Despite that fact, the first stage in the 
interconnection process is actually managed by BPA. According to TSID, because BPA delivers 
power to CEC they have to ascertain if there will be any impacts to their power distribution. 
TSID has applied to BPA for the first interconnection study. TSID hopes that BPA’s study will 
help to inform, and reduce, the costs of further interconnection studies with CEC. 
 
Power will be wheeled from the interconnection point to the BPA substation where PacifiCorp 
interconnects. CEC has assessed TSID charges of $5.05/kW mo for Distribution Demand and 
$1.10/kW mo for Transmission Demand, for a total charge of $6.15 per kW of capacity per 
month. The charge is levied for 12 months, an industry standard, despite the fact that the project 
will only be online during the irrigation season. The annual charge from CEC is $59,040 (800kW 
* $6.15 * 12). BPA also assesses a facility fee for moving the power to PacifiCorp at its 
substation. The BPA fee is estimated at $9,300 annually.  
 
Both the CEC and BPA fees are based on rates that can change during the project term. The 
CEC rate is board approved and is a function of CEC’s cost to distribute power to its customers 
and is tied to large infrastructure expenditures. Because it serves a large rural area, distribution 
costs are high. Doug Cleavenger, a CEC representative, told Energy Trust that the area where 
the TSID project will interconnect was recently upgraded and that the utility does not have any 
infrastructure expansions or upgrades planned for the foreseeable future. Cleavenger also 
noted that CEC does not change rates often: the most recent rate increase was in October of 
2010. Prior to that, the last rate increase occurred in 2001. Cleavenger thought that the 
wheeling rate would be equally long-lived. Notwithstanding Cleavenger’s assertions, the inability 
to contract these rates for the term of the project presents a risk that is difficult to quantify. 
 







Interconnection studies have not yet been completed so costs for the interconnection are 
engineer estimates, not utility quotes. As such, there is a certain amount of risk associated with 
not knowing the final costs of interconnection. That said, the project has made conservative 
estimates about total interconnection costs that appear to be reasonable given the plant’s 
capacity and interconnection costs seen by other projects. 
 
Offtake: TSID is applying for a standard Schedule 37 Qualifying Facility power purchase 


agreement with PacifiCorp. TSID is aware that new Schedule 37 rates are likely to be filed late 
this fall and is working to secure an agreement under the current rate structure. There is some 
risk associated with power pricing by not having a PPA secured. However, past projects, 
including the Swalley and COID facilities, were grandfathered in to an older Schedule 37 rate by 
virtue of the fact that they had already applied for a PPA at the time of the rate change. TSID 
believes the same precedent will apply to them. 
 
As a result of wheeling their power to PacifiCorp the district will be responsible for scheduling 
hourly power deliveries on a day-ahead basis. Depending on the final interconnection setup with 
BPA, the district may also have to provide a schedule to Bonneville. TSID has said it plans to 
learn from Middle Fork Irrigation District which has a 3.3 MW hydro plant that also schedules 
power deliveries to PacifiCorp over BPA lines.  
 
According to Middle Fork manager Craig Dehart, managing hourly scheduling is mainly an 
administrative task that takes the district about 20-30 minutes to complete each day. It is 
possible to set up automated systems to take care of the tasks, but DeHart says he prefers to 
do the scheduling manually as it keeps them on top of the hydro plant’s operations on a daily 
basis. Staff does not think it will be difficult for TSID staff to manage this aspect of the plant 
operations. 
 
 
Resource Evaluation 
TSID has the senior water rights to Whychus Creek, dating to 1895. Because of the seniority of 
the rights, water availability has never been an issue for TSID. Furthermore, while most 
irrigation water rights restrict usage to certain times of the year (the irrigation season), TSID’s 
water rights are so old that they do not have any such restriction (known as a ‘duty’). As such, 
TISD has more flexibility in setting the beginning and end of the irrigation season than most 
districts. They can also access water in the winter for stock runs as necessary.  
 
TSID’s typical season starts between April 1st - 15th and runs to October 15th- 25th, a range of 
184-208 days. However, as more of the district is piped, and more water is available at pressure 
for irrigators, water use behaviors are changing somewhat. This leads to the seeming 
contradiction mentioned at the beginning – more water is back in stream, and more water is 
being delivered as customers who previously ran pumps are now willing to take water deliveries 
in earlier in the growing season. Due to these behavioral changes, TSID has indicated that they 
may be able to start the irrigation season in mid-March and run until mid-November, adding 
perhaps as many as 36 days of generation potential. 
 
Flow records from the TSID diversion on Whychus Creek are available dating back to 1924. 
Staff evaluated 45 years of flow records, from 1960-2005 to model the resource and generation. 
While there is variation in the flows across the years, the amount of flow is sufficient in 40 of the 
45 years to generate the expected output of the plant. In the years where flows were lower, the 
generation would drop by 10-20%. Staff’s modeling agrees with TSID’s: the sizing and 







configuration of the turbine is appropriate, and given the historical data, it appears the turbine 
and generator will run at maximum output for the majority of the irrigation season. 
 
The 3,100MWh of annual energy appears to be a valid and conservative generation figure, and 
leaves room for the project to perform better than anticipated if the district is able to extend the 
irrigation season on an on-going basis. 
 
 
Cost, Expenses, Revenues, Incentives, and Financing  
Costs: The total up-front cost of the project is approximately $2.23 million. As mentioned above, 


this does not include $2M of piping costs, which have already been paid separately via a low 
interest loan from DEQ which will be repaid through the hydro project revenues . The capital 
costs for the project break down as follows: 
 


Feasibility/Design/Construction Management 315,000$      


Site & Civil, System Components 1,119,228$    


Electrical and Interconnection 455,000$      


Repair Reserve 150,000$      


Contingency 150,000$      


Construction Interest 40,000$        


Total 2,229,228$     
 
 
The up-front capital costs for the project appear reasonable and compare favorably to similar 
projects we have evaluated recently. The Klamath and Swalley irrigation district projects are 
similar capacity and make good comparisons. The turbine and generator costs for TSID are 
slightly higher than the Klamath project, but significantly less than Swalley. Interconnection 
costs are estimated at roughly twice the cost of Klamath, a conservative approach that staff 
thinks is valid. Design and permitting are comparable between all the projects. Powerhouse 
costs for TSID are higher than the other project’s as TSID is choosing to build a concrete 
building while the others choose metal structures. This may be a place where money can be 
saved during final design. 
 
Expenses: Expenses are where this project differs significantly from others we have seen.  
TSID estimates $7,500 annually for scheduled and unscheduled maintenance. This figure, 
which is lower than most projects estimate, is meant to reflect costs for parts and materials and 
not labor. The district intends to operate the project itself and is paying for the labor off of its 
existing balance sheet in an effort to reduce annual expenses as seen by the project.  
 
The wheeling fees noted above are also included in the annual expenses: $59,040 to CEC, and 
$9,300 to BPA.  
  
Other expenses include $7,500 for insurance, a standard cost, and a $15,000 annual water 
banking fee to the Deschutes River Conservancy (DRC). Water banking provides a payment to 
irrigation patrons for temporarily leasing irrigation water for in-stream environmental use. The 
water is typically leased for one year and the patron does not draw water that year. Water 
banking is seen as a temporary measure to provide additional in-stream flow for fish while 
piping projects proceed. The DRC was a major grant funder for the piping of the main canal. 
TSID designed this water banking fee to increase its chances of winning the BOR grant. 
 







Finally, the debt service from the outstanding $2 million, twenty-year loan for the third phase of 
piping has also been included as an annual expense. DEQ loaned TSID the money at the very 
low interest rate of one half of one percent (0.5%) and payments are deferred until 2013. As 
described earlier, one of TSID’s main goals is for the hydro project to service this debt. The 
easiest way for Energy Trust to evaluate the DEQ debt in our current financial model is to treat it 
as an annual expense. Over the twenty year project life, as evaluated by Energy Trust, the 
annual payment for this debt declines from $109,750 to $100,250. 
 
Total annual expenses for the project do not vary greatly, declining from $200,000 in year one to 
$194,500 in year twenty. Debt service on the DEQ loan and wheeling make up 89% of the 
project’s expenses.  
 
Revenues: Using the expected 3,100 MWh of generation annually and the current Schedule 37 


avoided cost rates, the project’s revenues range from $168,500 in year one to $302,000 in year 
twenty. Because of the high expenses and low power rates, net cash flow to the project is 
negative for the first four years. This is a place where Energy Trust can help out. 
 
Incentives and other funding sources: As a special district TSID does not pay taxes and is 


not eligible for Federal tax credits or depreciation benefits. The project applied for a Tier II BETC 
in the fall of 2010 and won a precertification in the spring of 2011. However, the precertification 
was lost when the project had to reduce its capacity to manage the wheeling costs imposed by 
CEC. The project has been tentatively awarded a $600,000 WaterSMART grant from the BOR. 
Once contracted, the WaterSMART grant is awarded much like a line of credit. As the district 
spends money on the project it expenses the BOR who then repays the district. This reduces 
the district’s need for construction financing for the project. 
 
Financing: Given the project’s revenues and expenses, it has limited borrowing ability. Using a 


debt service coverage ratio of 1.35, the project can sustain only $300,000 in additional debt at a 
6% interest rate and a 1% financing fee. TSID understands this limitation and expects to put 
additional equity into the project. 
 
 
Independent, Third-Party Analysis 
Staff has contracted with Steve Anderson to provide an independent analysis of the project. 
Anderson will evaluate the resource, project risks, and the project’s financial outlook, and 
provide a report on its abilities to be successful and meet TISD’s goals. This analysis will be 
completed prior to the RAC and Board meetings and staff will disseminate the results of this 
analysis once it has been finished. 
 
 
Above Market Cost Analysis 


Staff analyzed the project using our current financial modeling tool over a 20 year PPA life at a 
10% discount rate. The discount rate was chosen to reflect the level of risk in the project as well 
as the fact that it is being developed by a public entity. 
 
Without Energy Trust incentives the project presents an above market cost of $1.251 million and 
a 23 year payback. Without an incentive the project cannot meet appropriate debt service 
coverage ratios in the first five years. The project’s IRR under this scenario is -5.7%. 
 
The major factor dragging down the project’s performance is the wheeling fee. Absent this 
charge the project’s financial situation would be vastly improved. Unfortunately, it appears highly 







unlikely that the project will be able to change this fee structure. It may be possible for the 
project to achieve some minor cost savings elsewhere in the project. Staff believes any Energy 
Trust award must provide further incentive for TSID to find cost reductions to improve the 
project’s financial health. 
 
Despite the relatively poor financial performance, it appears possible to meet TSID’s goals for 
the project.  
 
 
Proposed Incentive, RECs, Impact Analysis 


Staff looked for an incentive structure that would help TSID meet its goals (DEQ loan service, 
positive project cash flows each year) while also ensuring the project can service the additional 
debt it requires. An incentive of $1,000,000 paid in four installments helps the project achieve 
these goals. Staff proposes the following payment scheme: 
 


Year 1  $700,000  


Year 2  $100,000  


Year 3  $100,000  


Year 4  $100,000  
 
Staggering the payments like this helps the project to pay down its initial debts and also 
provides funding during the early years when power rates are lowest, ensuring positive cash 
flows and appropriate debt service coverage. A staggered payment stream is also a form of 
incentive security, and enables Energy Trust to withhold payment if the project does not perform 
as expected. (Energy Trust would also require repayment provisions for drastic 
underperformance or other situations which result in project failure, as we do with all project 
incentive contracts.) 
 
With this incentive, the project would be fully paid back in year 18, with an IRR of 1.9%. While 
this is quite marginal by typical standards, it does meet the goals of TSID. 
 
Paid over five years, Energy Trust’s incentive would have a net present value of $862,441, 
representing 69% of the project’s above market cost. Energy Trust would be paying a levelized 
cost of $33/REC, more than market value, meaning that Energy Trust would ask for 69% of the 
project’s RECs; 42,780 RECs over our typical contractual term of 20 years. TSID is fine with 
delivering 100% of its RECs to Energy Trust until this obligation is met. 
 
Assuming Energy Trust takes its share of RECs first, the project would be able to sell RECs in 
the last 6 years of the PPA. At a value of $10/REC, the additional revenues would boost the 
project’s IRR to 3.4% and payback would occur in year 17. 
 
Under this incentive structure, the cost to Energy Trust is $2.8 million per aMW, slightly less 
than the Swalley hydro project. 
 
TSID has said that this incentive structure will enable them to move forward with the project and 
meet their goals. 
 
 
Underperformance Risk, Project Stress Test 


From the resource evaluation it appears there is an ~11% chance of the project generating 
between 10-20% less than expected in any given year due to flow variation. Staff evaluated 







risks to the project from underperforming for a year and/or a series of years due to insufficient 
water flows.  
 
The project is somewhat sensitive to underperformance issues, depending on when they occur. 
However, the total dollar exposure due to an underperformance in the 10-20% range is only 
about $40,000, lessening the overall risk.  
 
In the first four years of operation, Energy Trust’s proposed incentive would buffer the project as 
long as its performance did not lag by more than 25% of expected (at that point Energy Trust’s 
incentive would be at-risk to the district). In years 5-17, an underperformance of 20% would 
cause the project to have trouble covering its debt in that year and the district might need to put 
an assessment on its members to cover any shortfall.  
 
Of course, a larger underperformance could occur as a result of a catastrophic system failure or 
an unprecedented water shortage. Total loss of revenue in any year would almost certainly 
necessitate a special assessment on water patrons to offset revenue shortfalls. 
 
In staff’s opinion, the district’s ability to levy a special assessment in cash of a shortfall mitigates 
the risk due to underperformance.  
 
 
Recommendation 
Though the project has strong challenges to its financial health, it appears viable and able to 
meet TSID’s needs. Staff recommends Energy Trust offer the incentive structure proposed 
above. 
 
Staff recommends that Energy Trust’s incentive be reduced by $0.25 for each $1 of project cost 
that TSID is able to save. This enables both Energy Trust and TSID to share in any cost 
savings. 
 
In addition, staff will recommend that TSID hire a contractor to assist it in interconnection 
negotiations with BPA and CEC and to evaluate other areas for cost savings within the project. 
 
 
Internal Review Committee 


The project was reviewed internally on July 26, 2011 by the following Energy Trust staff 
members: Rob Del Mar, Betsy Kauffman, Tara Crookshank, Brien Sipe, Elaine Prause, and 
Thad Roth. The internal review committee supported the project but wanted more information 
about daily power scheduling, the changeable nature of CEC and BPA rates, how the 
WaterSMART grant is paid, and risks due to underperformance. Staff investigated these areas 
and added the results to this report. The findings did not change staff ’s recommendation. 
 
 
Next Steps 


Since the proposed incentive is greater than $499,999 it requires RAC and Board approval. The 
project will be presented the RAC on August 10, 2011. If the RAC approves the project it will be 
presented to Energy Trust’s board on August 17, 2011. 








Renewable Advisory Council Meeting 
Project Review 
August 14, 2011 
The information presented in this review is based on EnergyTrust’s current understanding of the 
project and is subject to change. 
 
Project Name:  City of Pendleton Energy Project  
Staff Evaluator: Thad Roth 
Fast Track ID:  
Utility:   PacifiCorp 
Power delivery: Net Metered 
Capacity:  195 kW 
Generation:   1,385 MWh annually  
Total capital cost: $3,702,400 
Expected commercial operation date: June 2012 
 
 
Brief Project Description 
The City of Pendleton Wastewater Treatment facility proposes to replace their existing 
methane/natural gas boiler with three Capstone microturbines rated at 65 kW for a total of 195 
kW of generation capacity.  The microturbines will utilize methane produced through anaerobic 
digestion of biosolids treated at the facility and will provide heat to meet the thermal needs of 
the digester and buildings at the plant presently provided by the methane/natural gas boiler.   
 
In addition to installing electricity generation, the plant will install a receiving facility for septage, 
FOG (Fats, Oils and Grease), and food waste to increase methane production through co-
digestion with the biosolids.  The receiving station will improve disposal options of challenging 
waste streams in the community while allowing the extraction of renewable energy prior to land 
application of the resulting solids.  
 
To accommodate co-digestion materials and address aging equipment, the digester mixing 
system will be upgraded as part of much larger plant upgrade.  Additional gas cleaning 
equipment will also be installed to remove siloxanes and H2S contaminants that are detrimental 
to the operation of microturbines. 
 
This project will demonstrate the opportunity to generate electricity at a smaller (< 5 mgd) 
wastewater treatment facility and determine the viability of diverting low solids organics from the 
solid waste stream to capture embedded energy, improve environmental disposal of challenging 
waste streams and reduce wastewater collection system maintenance costs.    
 
Project Evaluation 
In reviewing this project the evaluation addresses the following issues: project qualification, off 
take rate, adequate fuel supply (biogas), conversion technology, project costs, grants, financing, 
operational expertise, electrical interconnection and additional revenues. 
 
Project Qualification 
This project utilizes methane produced from biosolids to generate electricity and to offset 
electricity use at a facility served by Pacific Power. 
 
Off Take Rate 







This project will be net-metered.  The value of the electricity is based on the energy costs for 
Pacific Power’s Rate Schedule 30.  This rate is escalated 2% annually.  Due to the multiple 
engine configuration it is assumed that there will be an opportunity to reduce demand charges 
at the facility but no financial value was attributed to this benefit.   
 
Fuel Supply 
Kennedy/Jenks conducted a feasibility study for the City of Pendleton in 2009 (Energy Trust co-
funded the study) to determine methane production from existing wastewater treatment 
activities over a twenty year horizon.  In addition the study conducted an assessment of low 
solids organic residues available within the community, the methane potential available from the 
residues and possible tipping fees currently available for those residues. 
 
The results of the feedstock assessment indicate that methane production from existing 
biosolids treatment in 2012 would support approximately 130 kw electric capacity.  Assessment 
of known FOG and food waste available locally was calculated to generate potentially an 
addition 200 kw.  However, attempts to contract for 5-10 years for these co-digestion feedstocks 
at currently favorable tipping fees was unsuccessful due to hauler uncertainty over the potential 
future value of some of the waste streams.   
 
To address this uncertainty the City has chosen to install three microturbines over a three year 
period, leaving space to add additional engines as feedstock supply became more certain.  
Capital costs include three turbines with two installed in year one and the third to be installed by 
year three.   
 
K/J also reviewed the digester capacity to determine the maximum co-digestion scenario open 
to the City.  The result of that review indicated that the City would encounter capacity limitations 
in 2030 in its primary digester assuming forecast growth and utilization of all identified existing 
co-digestion feedstocks.  However the City has two secondary digesters that could be utilized if 
expansion is necessary.  
 
Conversion Technology 
There are two components to consider in this proposal with respect to the conversion 
technology: the prime mover proposed; and the co-digestion of low solids organics at 
wastewater treatment facilities. 
 
Microturbines - The City is proposing to install three Capstone Microturbines, each rated at 65 
kW.  Combustion gas turbines have been available for energy production for many years while 
microturbines (small-capacity units of less than 200 kw) have been on the market since the late 
1990s.  They feature light compact designs, high power density, easy installation, low 
emissions, long life and low maintenance cost.    
 
The attractiveness of the microturbine in this application is ability to add additional units as the 
availability of methane increases and the lower operating costs compared to IC engines.  The 
challenge of microturbines is the need for clean biogas and the lack of operating experience by 
plant personnel.  The project is proposing a robust gas scrubbing system to remove both H2S 
and siloxanes.  Particular attention will need to be paid to monitoring contaminants.  To address 
the operations and maintenance expertise the project will purchase O&M services from 
Capstone. 
 
Co-digestion – To maximize methane production and to assure effective AD operation proper 
materials processing and mixing is essential.  Kennedy/Jenks, the consulting design engineer, 







has experience in designing co-digestion systems in a number of wastewater treatment plants in 
the US.  In this project the receiving station will be preheated and a new mixing system will be 
installed in the AD.  The proposed system has been successful in other similar projects in the 
US and is considered a proven approach. 
 
Project Costs 
The capital cost of this project is significantly higher on a per kw basis than is typical for similar 
projects.  At $3.7 million the cost is just under $19,000/kw.  This compares to similar sized 
generation capacity projects like the RES dairy projects at a cost of $9,500/kw.  This higher cost 
is a reflection of an investment in an asset that will meet the City’s growth for 20 years and the 
fact that this project is also providing additional waste disposal services for the community which 
will be recovered by tipping fees. 
 
The O&M costs, including both engine O&M and gas cleaning O&M, are similar in cost to other 
projects.  Since existing plant staff does not have experience operating microturbines the City 
has reduced this risk by purchasing an O&M contract with Capstone for the engines.  The 
upgrades to the mixing system in the AD should reduce overall maintenance costs due to the 
age of the existing system being replaced.     
 
Project Name Cost per Mwh 
TMF Biofuels $36/mwh 
AgPower Boardman $39/mwh 
RES $68/mwh 
City of Medford $27/mwh 
Stahlbush  $49/mwh 
City of Pendleton $48/mwh 
 
 
Grants/Incentives 
This energy project is a subset of a larger series of plant upgrades at the treatment facility.  The 
City received ARRA funding, state and federal low interest loans, some with certain portions 
being forgiven, for the total package of proposed upgrades.    
 
The City also received a BETC precertification in the final Tier 2 process for the energy portion 
of the project.  The City received $1,337,564 in tax credits.  They expect to pass through the tax 
credit retaining just under $992,000.  The City is not eligible for any of the federal tax benefits 
available to comparable private sector renewable energy projects.   
 







Financing 
As described above, this project is a portion of a much larger capital improvement plan at the 
treatment plant (approximately $15.8 million total cost).  The City is funding the energy project 
as a subset of the larger project improvements that is funded through City bonds, state and 
federal low interest loans and ARRA funds.  The City Council approved the energy project as 
part of the total set of upgrades under the assumption that the energy project would recover its 
capital cost within a twenty year period.   
 
To model this project, instead of estimating the cost of capital based on the various debt 
financing available to the City, the project was evaluated as unlevered with the intention of 
recovering all costs within a twenty year period in line with the goal of the City Council. 
 
Operational Expertise  
The City has extensive experience operating anaerobic digesters to treat biosolids received in 
their collection system.  They also have extensive experience utilizing the methane production 
for beneficial energy use in an onsite boiler for building and digester use.   
 
They have little direct experience in operating and maintaining a prime mover to generate 
electricity, particularly a microturbine.  They also have not had experience in co-digesting 
potentially challenging organic materials (FOG and food waste).  
  
The City’s consulting firm (Kennedy/Jenks) does have significant experience in designing and 
providing engineering support for co-digestion projects at wastewater treatment facilities.  The 
City will rely on K/J for advice in operating their facility utilizing co-digestion and (as mentioned 
above) and will contract with Capstone to provide operation and maintenance services. 
 
Interconnection 
The City has notified Pacific Power of their intention to add additional generation as a net 
metered project at the treatment facility. 
 
Co-product Revenues 
For this project the co-product revenues are tipping fees for disposal of low solids waste 
streams.  The City identified a number of potential customers that had difficult to dispose of 
organic waste in their feasibility study.  Customers include the Eastern Oregon Correctional 
facility, a local solid waste hauler and food processors.  All waste generators indicated that the 
City’s fees for disposal were very attractive compared to market alternatives.   
 
Efforts to establish contracts for delivery of these wastes have met with resistance due to the 
uncertainty of how a market for these organic residues might develop over the 5-10 years.  
Experience at other wastewater treatment plants that have provided this type of expanded 
service in their communities has seen significant growth in materials delivered and the related 
tipping fees.   
 
In recognition of the lack of contractual commitments, the City has chosen to take a 
conservative approach in the assumptions for available residues and the associated tipping 
fees.  Based on the feedstock assessment completed in 2009 and the interest from local wastes 
stream producers, the project will install two microturbines initially (matching existing gas 
production) and proposes to install the third engine at the beginning of year three based on the 
volumes of residues available.  
 







The 2011 Oregon Legislature’s extension of the Biomass Collector Producer Tax Credit through 
2017 should help the City attract these additional co-digestion residues.  This program provides 
tax credits for the delivery of certain biomass materials to an energy production facility.  Of 
particular interest to this project, brown grease (a key co-digestion residue that the City is 
focusing on), is eligible for a $0.10 a gallon tax credit.   
 
While the City would not receive this credit directly, a hauler choosing to deliver the brown 
grease to the City would, making the City a more attractive/competitive disposal site for a 
hauler. At present there is no cap on this program and the tax credit can be sold once it is 
certified by the Oregon Department of Energy.  Brokers of these tax credits indicate that there is 
presently more appetite for these credits than availability.   
 
It is important to note that revenues for waste streams are comparable to the energy revenues 
for this project.  This is the primary reason for the higher capital cost of this project on an energy 
basis. The tipping fees used to model this revenue component were compared to two other 
feasibility studies co-funded by Energy Trust.  The City of Gresham and Clean Water Services 
have evaluated tipping fees for brown grease and the values ranged between $0.10-
$0.15/gallon (also confirmed in Pendleton’s study).  The tipping fee used for this project ranged 
from $0.05-$0.10/gallon and is therefore considered conservative. 
 
Above Market Cost Evaluation 
To determine the AMC for custom projects in a consistent and transparent manner, each project 
must undergo a due diligence evaluation of key development requirements (noted under Project 
Evaluation above), establish the term for the project, and select an Internal Rate of Return for 
the project.   
 
The project term used to conduct the financial analysis is based on the unique requirements of 
the project and typically ranges from 15-25 years.  The IRR applied to each project is 
determined by a matrix that reflects the risk of the project, the returns reflected in recent market 
activity, project ownership (public versus private) and how the project will be financed. 
 
Once the Above Market Cost is established, the final project incentive attempts to provide a 
financial floor to the expected return of the project, reflect the budget constraints of Energy 
Trust, and to align the interests of all parties around a successful project. 
 
 


 
 
Proposed Incentive 
Based on the selected IRR and including the BETC pass through dollars, the project has an 
above market cost of $1,622,568 in 2012 dollars.  
 
I propose a total incentive of $450,000 paid in three installments:  $150,000 paid upon 
commissioning and a second payment of $150,000 paid when the project has achieved an 
agreed upon electricity production (typically one year of operation).  A third payment would be 
paid when the project achieves commercial operation for third engine. The NPV of the incentive 
is $386,565 in 2012 dollars.  The proposed incentive (NPV) is 24% of the above market cost.   
The incentive cost of the project is $2.2 million/aMW. 
 







While the proposed incentive falls short of the IRR assumed for this project it does exceed the 
City’s minimum criteria of a 20 year payback for the project.  At $2.2 million/aMW the project is 
similar in cost to the RES project at $2 million/aMW.  The project will also retain 75% of the 
RECs as additional income to the project.  There are adequate dollars in the Pacific Power 
budget to cover this incentive. 
 
As mentioned above the City believes that there are available waste streams to support an 
additional electricity production.  However, due to the inability to secure contractual control of 
those waste streams they proposed a project with more conservative energy production (and 
related tipping fees) but with adequate capacity to receive and digest additional waste streams if 
and when they become available.  This provides the opportunity to add incremental engines that 
would result in capital cost recovery in less than 5 years, significantly improving the project’s 
financial performance. 
 
Renewable Energy Certificate (REC) Allocation 
Based on an incentive of $386,565 (NPV) the levelized cost of 24% of the 1384 RECs 
associated with this project per year over 25 years is $84.86/REC.  We estimate the market 
value for RECs currently to be $8.11/REC levelized. Because our incentive for this project 
produces a higher value for the prorated portion of RECs than market, we base our allocation 
on a percentage of the incentive to total above market cost (24%). 
 
 
Evaluation Reviewed and approved by: 
Elaine Prause, Sr. Business Program Manager 
 
Internal Review Committee: 
Elaine Prause 
Betsy Kauffman 
Jed Jorgensen 
Debbie Menashe 
Sue Sample 
Sue Fletch 
 
Renewable Advisory Council: 
This project will be presented to the RAC at the August 2011 meeting. 





