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I.
Introduction


The Humpback Creek hydroelectric project was completed in 1991 at a construction cost of $6.5 million.
  For at least the last two years, it has been apparent that significant project repairs will be necessary.  In March 2004, an engineering firm
 on contract to Cordova Electric Cooperative (CEC) provided a project repair estimate of about $0.8 million.  The same firm now estimates that the repair cost will be about $1.6 million, with most of the increase attributable to a problem that recently emerged with respect to slope stability.  Although provisionally estimated at $500,000, this element of the total repair cost will remain uncertain until further site investigations are undertaken.


According to information provided by AEA, the Denali Commission has initially set aside, but has not committed, a sum of $1.0 million for Humpback Creek repairs.  In addition, the U.S. Department of Agriculture (USDA) has more recently approved a separate $1.0 million grant to CEC for the same purpose.
  Denali Commission staff has asked AEA to examine further the need for federal assistance beyond the USDA grant, including any significant questions that would bear on the Denali Commission’s commitment decision.  AEA, in turn, has requested this brief analysis on issues that pertain to the funding of Humpback Creek repairs.
II.
Background on CEC and Humpback Creek Power Generation

Over the last 5 years, CEC total sales have been stable at roughly 22 million kWh per year, and generation requirements have been correspondingly stable at about 24 million kWh per year.

The Power Creek hydroelectric project was completed midway through FY02.  For the years FY03 through FY05, average generation has been roughly as follows:



16.5 million kWh
hydroelectric (Power Creek and Humpback Creek)


7.5 million kWh
diesel


The average annual contribution of each project to the hydroelectric generation total has been approximately as follows:



14.9 million kWh
Power Creek



1.6 million kWh
Humpback Creek 

Diesel fuel prices for CEC have increased in line with global oil prices.  The average delivered price for the 4 year period FY01 – FY04 was $1.14 per gallon and was relatively stable throughout that period.  The average for FY05 rose sharply to $1.74 per gallon.  And the price paid on January 31, 2006 (as shown on the most recent invoice submitted to date to the PCE office) was $2.17 per gallon. 

CEC’s average diesel generation efficiency over the last 3 fiscal years has been 13.38 kWh generated per gallon.  Based on this level of efficiency and the most recent reported diesel price, the additional fuel cost that CEC would incur to replace the energy currently provided by Humpback Creek would be on the order of $250,000 per year, calculated as follows:



1.6 million kWh ÷ 13.38 kWh per gallon = 119,581 gallons



119,581 gallons X $2.17 per gallon = $259,491

III.
Economic Assessment of Repair Project

CEC management has provided the following information needed to do a basic economic assessment of the Humpback Creek repair project:

A.
The provisional estimate to conduct the repairs is $1.6 million.  
B.
If the repairs are not made, the project cannot be operated (or cannot be operated for much longer).  In that event, CEC consumers would incur a cost of $4.0 million to terminate the project
 plus about $200,000 (or perhaps $250,000) per year in additional diesel fuel costs.

If the repairs are made as proposed by CEC, a realistic scenario following such repairs must be constructed for this analysis.  At AEA’s direction, it is assumed herein that the project would then function without additional major repairs for another 20 years, at which time the project would need to be refurbished at an assumed cost of $2.0 million (expressed in today’s dollars).
C.
If repairing or terminating the project are the only two alternatives available now and both are properly described, then repairing the project is likely to be the least-cost alternative:

1.
No Repair Scenario.  The present value of costs incurred under this scenario include all of the following:

a. 
$4.0 million in project termination costs to be incurred now (or roughly in the current timeframe).

b. 
The present value of roughly $250,000 per year in diesel fuel costs over the next 20 years.  This is based on the assumption that diesel prices will remain at the current level (in today’s dollars) and that 20 years constitutes a reasonable economic analysis period for the repair project.

c.
The present value of additional operations and maintenance (O&M) cost that would be incurred over the next 20 years to generate the additional power from CEC diesels.  This analysis will assume a diesel variable O&M cost of $0.03 per kWh – the same value assumed in a recent report for diesel generators in Hoonah.
 

The sum of these costs are estimated at $8.4 million as follows:

a.
$4.0 million in project termination costs, plus

b.
$3.7 million, which is the present value of additional fuel cost assuming $250,000 per year for 20 years and a 3.0% real discount rate, plus

c.
$0.7 million, which is the present value of additional diesel O&M cost assuming $48,000 per year for 20 years and a 3.0% real discount rate.  ($0.03 per kWh variable O&M  X  1.6 million kWhs  =  $48,000 per year).
2.
Repair Scenario.  The present value of costs under this scenario would include all of the following:

a. 
$1.6 million of current repair costs;

b.
The present value of project operation, maintenance, and repair costs over the next 20 years; and

c.
The present value of $2.0 million in project refurbishment costs assumed to be incurred 20 years from now.  


The sum of these costs are estimated at $4.1 million as follows:


a.
$1.6 million in project repair costs, plus

b.
$1.4 million present value of project O&M and repair costs over the next 20 years.  This number is used for illustration and is defined only as twice the variable O&M cost projected for diesels (i.e. 2  X  $48,000  =  $96,000 per year in average O&M and repair cost for Humpback Creek).

c.
$1.1 million present value of project refurbishment costs 20 years from now.

To summarize, based on all of these assumptions, the present value of costs under the “Repair” scenario is $4.1 million compared with $8.4 million under the “No Repair” scenario.
3.
Alternative Assumptions.  There are of course innumerable ways to vary these assumptions.  Two of these possible variations are as follows:
a.
Assume the diesel fuel price drops to $1.50 per gallon and stays there (in today’s dollars) for the next 20 years.  In that case, the present value of fuel cost under the “No Repair” scenario would decline from $3.7 million to $2.7 million.  Total costs under the “No Repair” scenario would therefore decline from $8.4 million to $7.4 million, still well above the $4.1 million cost of the “Repair” scenario.
b.
Assume in addition that project termination costs, if the project were terminated now, would be $2.0 million instead of $4.0 million.  In that case, total costs under the “No Repair” scenario would decline further to $5.4 million, but this still exceeds the $4.1 million cost of the “Repair” scenario.
Based on the assumptions considered in this section, it makes economic sense to repair the project at a cost of $1.6 million.  
IV.
Impact of Denali Commission Grant
Assuming that USDA will issue a $1.0 million grant to CEC for project repairs totalling $1.6 million, the question before the Denali Commission is whether to grant part or all of the remaining $600,000 cost.  Because CEC would almost certainly choose to incur that remaining cost itself rather than abandon the project, the impact of a $600,000 grant from the Denali Commission would not be to allow the repairs to proceed but rather to spare Cordova consumers part or all of the remaining $600,000 expense. 
The following example may help to put the $600,000 in perspective:

A.
Assume that $600,000 is loaned to CEC at 5.0% interest over a 10 year term.  Debt service (assuming, for simplicity, annual repayments) would be $77,703.
B.
Given average sales of 22 million kWh per year, the average impact on consumer rates would be an additional 0.4 cents per kWh.  For residential customers, average consumption is about 6,000 kWh per year, meaning that the annual charge per residential customer would increase by roughly $24.

The PCE program would cover a portion of the cost increase for residential customers although commercial customers purchase most of CEC’s output and are excluded from PCE assistance.  The graph below shows the portion of total sales in 2005 accounted for by commercial customers, residential customers, and “others” (including government and community facilities):
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C.
Although information on commercial rates was not obtained for this brief analysis, PCE statistical reports show average residential rates paid by Cordova consumers before and after the PCE rate subsidy.
  The two graphs on the next page show those rates for FY 2000 through  FY 2005, expressed in “nominal dollars” in the first graph and in constant “FY05 dollars” in the second graph:
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However you look at it, current residential rates are either at or near the highest they have been over the last 6 years.  The “full charge” residential rate in FY 05 (as defined in footnote 10) was 34.25 cents per kWh and the residential rate “after PCE” was 25.38 cents per kWh.
V.
Questions for CEC 


Three sets of questions that are relevant to the Commission’s funding decision were conveyed to CEC management and answers were received after preparation of the draft of this report.  These questions, followed by CEC’s answers (shown in italics) are presented below without further comment.  The answers were submitted by Mr. Ken Gates, CEO of CEC.

A.
First Set of Questions:  Was a “renewal and replacement” fund or “major maintenance” fund established specifically for Humpback Creek at the time it was completed?  Is such a fund maintained by CEC for all of its physical plant?  If not, is this due to Alaska regulatory policy or are there other reasons?  If an R&R or major maintenance fund does exist, describe it along with the history of deposits and withdrawals.


CEC Answer:  No renewal and replacement fund or major maintenance fund was ever established for the Humpback Creek project.  As far as I know, there is no regulatory requirement for a policy that would require such a fund.  Historically, Cordova Electric Cooperative (CEC) has not been in a financial position that would allow for cash to be made available for major repairs.  In the last 6 years alone the Power Creek Hydroelectric Project was completed, two large diesel generators received major overhauls, two other smaller diesel generators were overhauled, the old Eyak Power Plant was taken out of service and demolished, and a major remediation project to clean up the old Eyak site facility has been under way and nearing completion at a cost of over $1 million.  This remediation project was required for cleanup by the Alaska Department of Environmental Conservation.  CEC's financial resources were, and are, strained to say the least.  CEC's rates were already the highest in Prince William Sound and would have to have been raised in order to establish such a fund.  In the last 4 years CEC has implemented rate changes that have resulted in an 18% increase to our members.  This does not include diesel fuel surcharges. These additional dollars were to pay debt service for our Power Creek Hydroelectric Project.  These rate changes increased the prices well beyond what they were when the Humpback Creek project came on line in 1991.  The cost of power in Cordova has simply reached a point where the economy will not support businesses and individuals affordability of high electricity bills.  Since the year 2000 the population in Cordova has decreased nearly 10%. 

B.
Second Set of Questions:  The $6.5 million Humpback Creek project is only 15 years old yet is facing the need for major repairs.  What major maintenance or repair expenditures, if any, have already been invested in the project over its 15 year life?  From an engineering perspective, are the $1.6 million in repairs in excess of what would be expected for such a project and is this indicative of any underlying project design weaknesses that will remain after the repairs are done?  After these repairs are completed, what is the expectation for the future need for major maintenance, and what steps, if any, can CEC take to prepare financially?


CEC Answer:  In November of 2003 Peratrovich, Nottingham & Drage Inc., (PN&D) an Anchorage engineering firm, conducted an inspection of the Humpback Creek project upper works, which included the fore bay, wooden flume, penstock, penstock supports, raceway and gabion walls, bridge and catwalk.  Prior to this no major maintenance needs were identified except for $98,000 in repairs that were made to the log crib structure to control erosion caused by high velocity stream flow approximately 150 yards downstream from the fore bay area.  This is a run of the river project (no reservoir).  During severe storms large volumes of water move through this project.  Our number one priority at this time is to stabilize geological conditions in and around the project.  This cost is estimated to be $524,000 over and above the original $1 million grant approved by RUS.  Then, we will focus on the work identified at the fore bay, penstock, penstock cradles, replace wooden flume with 42 inch pipe and repair catwalk and other items identified in the PN&D surveys. These necessary repairs will provide long term stability.  We expect the plant life to be at least 30 more years after these repairs are completed.  We do not expect any long term on going design problems once all identified work in both PN&D surveys are completed.   The Federal Energy Regulatory Commission (FERC) mandates that they approve all work plans and schedules.  After 15 years in operation at a location with extreme conditions this plant  is in need of immediate repairs to ensure long term operational stability and productivity.  $1.6 million is not extraordinary for these repairs when the cost to mobilize and transport personnel, equipment and materials to this remote site is considered.  CEC does not anticipate significant maintenance needs for many years once this work is completed.  However, should that be the case, we expect to be able to more afford those repairs because of our reduced debt service obligations, which means money that would ordinarily go to pay interest would be available to fund future maintenance requirements. 

C.
In a February 6, 2006, email to David Lockard from Ken Gates (CEO of CEC), Mr. Gates states that the cost to remove the project and reclaim the land is estimated at $3.0 million, and the cost to remove the submarine cable is estimated at $1.0 million.  The total estimated cost to abandon the project is therefore $4.0 million (in addition to the diesel fuel cost that would be incurred to replace Humpback Creek power generation).  


What permits, agreements, or other legal requirements exist that mandate removal of the project and restoration of land at such time as the project is no longer operated, and what do these requirements specifically say?  If some level of restoration is legally required, are there any intermediate options?  For example, is the submarine cable buried and, if so, could it be disconnected and left in place?  Are there any other approaches to possible reduction of the $4.0 million cost estimate?

CEC Answer:  This project is critical for power generation to diminish our dependence on high cost diesel fuel.  Secondly, conservatively, this project is estimated to cost at least $4 million to remove.  The FERC would require a dam removal plan be submitted for their ultimate approval before any work could begin.  The submarine cable utilized for transmission for this project is buried in places because of the sediment that has covered the cable over the last 15 years.  My most recent conversation with the FERC has indicated that the cable would indeed have to be removed.   The ill will that would come about from the removal of this project would be profound, particularly with the focus at local, state and federal levels on reducing consumption of diesel fuel and lowering toxic emissions into the air shed.  The $1.6 million required to put this project in a long term stable operating condition is not excessive when consideration is given to an annual savings of 93,700 gallons of diesel fuel equaling just over $200,000 in annual savings to our members based on current fuel prices.

Mr. Gates submitted the following additional comments earlier today, in which he states that decommissioning the Humpback Creek project is not a feasible alternative at this time:


Additional CEC Comments:  In December 2005 a fire occurred at the Humpback Creek (HBC) power plant resulting in $1.549 million in damages.  Electric Power Systems Company in Anchorage has submitted their work schedule and costs for repairs, which have been approved by our Board of Directors.  This Board approval has been submitted to our insurance company.  I have met on numerous occasions with the ARECA Insurance Exchange representative as well as their adjustor.  Everyone is in agreement with the dollar amount and work has begun.  Our anticipated completion time frame is August 2006.  I mention this as additional information to your last question.  It is not feasible to consider the decomissioning of the HBC facility.  This year we have been notified the fish processors will be adding 1,000 kw of load.  The hydro production from this plant is imperative in meeting the most cost effective delivery of power to our member owners and meeting load growth demand.  CEC has contracted with a project manager to oversee this work and to ensure work quality and proficiency meets our expectations.  This individual, who is a retiree from Duke Engineering, also has expressed interest in overseeing the work for the upper end of the project.
Hopefully, the information in this report will be of use in the Commission’s funding decision.
Sincerely,
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Richard Emerman, Principal
Emerman Consulting LLC
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February 2006
USDA Rural Development
High Energy Cost Grant Program

Applicant State | Project Award

Pioneer Electric ‘Alabama | Energy Saving Retrofits for rural low 855,760

Cooperative, Inc. income high energy use homes

‘Alaska Power Company | Alaska | Lutak Highway Electric Line Extension | 51.100.750
Project

Alaska Power Company | Alaska | Electric Extension Project 675,687

Alaska Power Company | Alaska | Tetln Electric Interte Project §1697.740

‘Alaska Village Electric ‘Alaska | Hooper Bay wind turbine project §1,156.811

Cooperative, Inc.

“Aleutian Pribiof Islands Alaska | Nikolski High Penetration Wind-Diesel | 5474475

Association project

Community of ETin Cove | Alaska | Effin Cove Rural Power System 7178430

Non-Prafit Corporation Upgrade

Cordova Electric Alaska | Repair Humpback Creek Hydroelectric | 1.037.500

Cooperative, Inc. Project

Napakiak Ircinraq Power | Alaska | Napakiak Power Project 52,775,000

Compan

New Koliganek Village Alaska | Utiity Distribution Facilty Upgrade 250,000

Council

Sacred Power Corporation | Arizona | Navajo Nation Cameron Chapter 1,900,000
Residential PV/Hybrid Power Stations

The Havasupai Tribal Atizona | Havasupai Electric Improvement 2,157,800

Council Project

Tohono O'odham Tribal ‘Arizona | Extension of Electric Service to 763,350

Utiity Authority Unserved Rural Communities

WMoapa Band of Paiutes Nevada | Moapa-Valley of Fire Power Project 52,382,000
Distribution Line Extension *

Total 516,405,363

* Note: Amount shown is maximum grant award, final amount willbe set after completion of
environmental and site process.
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� From the website of Whitewater Engineering, which managed the completion of project construction on behalf of Cordova Electric Cooperative. 


� PND Incorporated, an engineering firm with offices in Alaska and Seattle.  “PND” refers to Peratrovich, Nottingham, and Drage.


� Memorandum dated February 27, 2006, from M. Hartley, P.E. of PND.


� See attachment from USDA website listing February 2006 grant awards for High Energy Cost Grant Program.  Humpback Creek was awarded a maximum of $1,037,500, with the final amount to be set after completion of “environmental and site process.”


� In recent correspondence, CEC management has estimated that 93,700 gallons of fuel would be saved annually by repairing Humpback Creek (rather than 119,581 calculated above), and that annual savings at current fuel prices would be about $200,000 (rather than $259,491).  The reason(s) for this small discrepancy have not been explored for purposes of this brief analysis.


� Project termination costs would include dismantling project structures, removing the submarine cable that connects the project with CEC’s electrical distribution system, and site restoration.


� CEC management suggests that the project would perform for 30 more years after project repairs.  The 20-year analysis period is more conservative in view of the significant repairs that are now required after the first 15 years of project operation.  On the other hand, this “base case” uses the higher estimate of avoided diesel cost -- $250,000 rather than $200,000 since the higher number emerges from the diesel price and efficiency data at hand.


� D. Hittle & Associates, Inc. “Southeast Alaska Intertie Study – Phase 1 Final Report,” December 2003, page 6-16.


� $96,000 per year presumably exceeds the average, annual O&M cost for a small, run-of-river project.  However, it is intended to capture in addition the need over the next 20 years for occasional project repairs of unknown cost and unknown timing. 


� Specifically, the statistical reports show (a) the utility’s “average residential rate based on 500 kWh per month” usage, and (b) the “effective residential rate” net of PCE subsidy.  





