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Marketing the Klamath Falls
Geothermal District Heating System

The Klamath Falls Geothermal District Heating system was completed in 1981.  Due to the concerns of
existing local well owners, a city ordinance was passed in June 1981 which effectively prevented the system
from operating.  A great deal of aquifer research was conducted and the system finally entered into “test”
operation in 1984.  After approximately 1-1/2 years of operation, leaks began to appear in the closed loop
portion of the distribution piping and by February 1986, the system had to be shut down.  Litigation dragged
on until 1990 when a settlement was made which provided partial funding for replacement of the failed
piping.  These funds together with a loan from the Oregon Department of Energy provided for system repairs
and by early 1991 the system was again online.

As of 1992, there was no formal marketing plan for the system.  This lack of marketing and the system
history of poor availability combined to reduce or eliminate interest in connecting on the part of local building
owners.  At the time, the system served only the original 14 government (state, federal and local) buildings
connected at start up (1981).  The revenue from these buildings, however, did not cover the entire cost of
operating the system.  As a result, the city was faced with a difficult decision--develop the revenue required
to make the system self-supporting or shut it down.

As a result of this situation, a marketing strategy for the system was developed.  The strategy was designed
to address the following major issues:

C Rates
C Customer Retrofit Cost
C Financing
C System Reliability
C City Credibility
C Manpower Requirements

RATES

One of the issues which the strategy had to deal with was competition with low natural gas rates.  These
rates, as low as $0.34 per therm, provided a formidable barrier to geothermal market penetration.  When the
geothermal system was first installed, the plan was to equip each customer with an energy (Btu) meter with
billing based upon geothermal at a percentage of natural gas.  The savings for the customer resulted from two
considerations:  1) the cost difference between gas and geothermal, and 2) the efficiency losses in the gas-
fired system.  Of the two, the savings due to efficiency losses in the gas system provides the largest benefit.
For example, consider gas priced at $0.40 per therm and geothermal at $0.32 per therm (80% of natural gas).
Assuming the owner's present gas system operates at 60% efficiency, his actual cost of gas heat is $0.67 per
therm.  In other words, geothermal could provide him with a 52% reduction in heating costs ($0.32 vs
$0.67).

Unfortunately, the average building owner is under the impression that his gas system operates at efficiencies
of 75 - 85%.  As a result, convincing the owner of his potential savings boils down to haggling over the
existing system efficiency.  This is a difficult task.

In order to avoid this, the new strategy eliminates the use of energy meters in favor of a flat rate billing
approach.  The flat rate approach has several benefits.  Most importantly, it is simple.  The rate is negotiable



but for most customers approximates 50% of the gas bill.  Building owners understand this.  In addition, use
of the flat rate reduces the customer retrofit cost since it is no longer necessary to buy a meter.  Finally, the
flat rate is a guaranteed value for the first 10 years of the contract.  There is no inflation in the cost for the
customer.

The flat rate is based upon historic fuel bills for the building.  This data, for the previous 2 - 3 years, is
weather normalized using a computer spreadsheet developed especially for this purpose (Appendix A).  The
average annual value is then used for calculating the annual geothermal cost.  The city is flexible in terms of
its payment schedule with the customer (12 months, 6 months, lump sum, etc.).

CUSTOMER RETROFIT COSTS

Retrofit costs for the size buildings in the downtown area can be a problem.  Many buildings do not have hot
water heating systems.  As a result, connection to the district requires the installation of new terminal
equipment.

The original requirements (1981) called for the installation of customer heat exchangers at each building.
For buildings without existing hot water systems, this approach also requires a circulating pump, expansion
tank, cross connection to city water, pressure reducing valve and all the components necessary to
accommodate a closed loop in the building.  In larger buildings, the cost of these components is not a
significant part of the project cost.  For small buildings, however, the costs are a much greater percentage
of the total costs due to the smaller number of terminal units.

To reduce retrofit costs, the new marketing plan eliminates the requirement for a customer heat exchanger.
New customers are now connected directly into the  distribution system with district loop water used as the
building heating medium.  This eliminates all of the above mentioned components with the exception of the
circulation pump.  In some of the smallest buildings, even the pump can be eliminated.  Coupled with the
elimination of the Btu meters, this approach greatly reduces the retrofit costs for customers.  For a customer
with an 800,000 Btu/hr load served by eight unit heaters, the elimination of these components would reduce
retrofit cost by 25% (Appendix B).

FINANCING

Lack of sufficient revenue for the district heating system coupled with the city's tight budget situation
precluded any financing program at the local level.

Fortunately, the state operates two programs which have been used in the marketing plan.  The first of these
is available only to taxable entities and is referred to as the Business Energy Tax Credit (BETC).  This
program offers business a 35% tax credit on the cost associated with connection to the geothermal district
heating system (retrofit, design, permits, etc.).  The tax credit must be taken over five years (10%, 10%, 5%,
5%, 5%), but substantially improves the outlook for those able to take advantage of it.  It is a very popular
program and the funds set aside by the legislature for it are committed very quickly each year.  As a result,
it has been necessary to concentrate marketing efforts on tax credit eligible customers during December,
January and February so that applications can be forwarded to the state early enough in the year to take
advantage of the BETC.  State approval of the applications must be secured prior to construction.



The second state program is the Small Energy Loan Program (SELP).  This program will loan the entire cost
of the energy  project to the customer.   The program is financed by the sale of bonds with the loan terms and
rate tied to the bond sale.  Current terms are approximately 7 to 8%, and 10 years.

Few, if any potential customers, were aware of the existence of these programs.  In addition to introducing
the customer to the program, assistance in filling out the applications has been provided.

SYSTEM RELIABILITY

The Klamath Falls system has not had (prior to the past few years) a particularly reliable history.  Due to the
political and piping issues discussed earlier, a greeat deal of downtime occured.  Although these problems
have been solved and the system now provides a reliable energy source to the customer, advising potential
customers of this is sometimes a difficult task.

These issues were discussed in several public meetings when the county threatened to remove their buildings
from the system in early 1992.  After much discussion, the county decided to remain with the system for the
long term.  This was very reassuring to many of the prospective local customers.

For others who remain skeptical, individual discussions in which the details of the past piping problems are
clearly explained, generally has proven to be an effective strategy.

CITY CREDIBILITY

The credibility of the seller is always subject to question from the customer perspective.  In the case of the
city of Klamath Falls, This ha been a particular problem.  In 1991, it was necessary to implement a substantial
rate increase for the city's municipal water system customers.  The rate increase was the subject of
considerable controversy and media attention.  This episode was fresh in the minds of many of the local
building owners who were contacted about the geothermal system.  Fortunately, time has eroded much of
the bad feeling regarding the water rate increase.

More effective, however, has been the fact that once agreed upon between the city and the customer, the
geothermal rate is included in the contract and guaranteed for 10 years.  This precludes any possibility of the
city implementing unexpected rate increases.  In addition, the guaranteed flat rate is very useful for budgeting
purposes.  Non-profit agencies such as churches and social clubs find this especially attractive.

MANPOWER REQUIREMENTS

One of the issues which most thwarted previous marketing of the system was a lack of manpower to do the
job.  The geothermal system has no staff of its own.  The geothermal system has no staff of its own.  It is
supervised by an individual who also has responsibility for the waste water system as well.  For the past
several years, waste water regulatory issues have absorbed all of the time available leaving nothing for the
geothermal system.  As a result, it was necessary to identify another source of manpower for the effort.

The Geo-Heat Center provides initial retrofit estimates and developed a life-cycle cost analysis for the
customer evaluation (Appendix C) along with the fuel use weather normalization spreadsheet described
earlier.



A local mechanical engineer was also instrumental in the evaluation of retrofits for several buildings.  His
volunteer efforts at the outset have been rewarded with design work as some of the larger buildings have
prepared for connection to the system.

Finally, a local wood products firm provided an individual from its public relations staff to coordinate the
fund drive for a line extension to the local performing arts center.  The line to the theater will permit several
other buildings along its route to connect to the system.  A formula was developed to calculate the fee these
buildings will pay to the theater for the privilege of connecting to the new extension (Appendix D).  The
publicity arising from the connection of the theater (a high-profile building in the downtown area) has been
very beneficial to the marketing effort.

CONCLUSION

The new marketing strategy for the Klamath Falls system has concentrated on offering the customer an
attractive and easy-to-understand rate structure, reduced retrofit cost and complexity for his building along
with an attractive package of financing and tax credits.

A technical evaluation of the customer's retrofit costs and savings is provided by a third-party individual
(either a local engineer or Geo-Heat Center staff) free to render an impartial opinion of the advantages and
disadvantages.  This personalized individual approach, although labor intensive, has proven to be an effective
strategy.

A copy of a typical report to the customer is included as Appendix E.

RESULTS TO DATE

Initial retrofit costs and life-cycle cost analysis have been conducted on 22 buildings to date.  For some, the
retrofit costs are simply too high for the conversion to make sense at current geothermal rates.  For many,
however, the prospects are good.  At this writing, two new customers are now connected and operating with
5 to 8 more buildings committed to connect this construction season after line extensions are completed.

This represents nearly a 60% increase in the number of buildings connected to the system and a 40% increase
in system revenue. 



Appendix A

Fuel Use Weather Normalization Spreadsheet
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Appendix B

Example Customer Cost Comparison Heat Exchanger
vs.

Direct Connection



Example customer - 800,000 Btu/hr load, 8 unit heaters, 40oF ? T

Without Heat
  Exchanger 

Heat exchanger - $ 3,000     $     0
Meter -      750          0
Temp. & press. instrumentation -      180       180
4 ball valves -      236       236
Expansion tank -      160          0
Cross connect -      150          0
Pump 40 gpm @ 40 ft of head, 1 hp -      885       785
Pump electrical -      100       100
150 ft 1-1/2 pipe -   2,083     2,083
8 unit heaters (with 2 ball valves,
  1 zone valve, 30 ft 1-in. pipe ea.) -   8,700     8,700

Subtotal -  16,244    12,084
25% contingency -    4,061      3,021

Total - $20,305   $15,105

% reduction in cost

= 25.6%



Appendix C

Life Cycle Cost Analysis Spreadsheet



17,000.00  Retrofit Cost6000Existing Heating Cost
0.00  Credit Eligible0.010Gas Inflation Rate

0.070  Discount Rate3000Geothermal Cost
0.070Interest Rate

10Term

CumlativeDiscntd.CumulativeCashDebtTaxGeotNat GasYear
Dscntd CFCash FlowCash FlowFlowServiceCredit

54254258058024200300060001
1100559121964024200300060602
1672572191970024200300061213
2253581268176124200300061824
2840587350482324200300062445
3430590439088624200300063066
4021591533894924200300063697
46105896351101224200300064338
51955867427107724200300064979
577658085691142242003000656210
73501574118833314003314662811
88361486152303347003347669412

102391403186103380003380676113
115631324220253414003414682914
128131250254733448003448689715
139931180289563483003483696616
151071114324743518003518703517
161581051360273553003553710618
17150992396153588003588717719
18087937432393624003624724920



Appendix D

Pipeline Extension Cost Contribution Formula





Appendix E

Typical Customer Evaluation Report















17,000.00  Retrofit Cost6000Existing Heating Cost
0.00  Credit Eligible0.010Gas Inflation Rate

0.180  Discount Rate3000Geothermal Cost
0.070Interest Rate

10Term

CumlativeDiscntd.CumulativeCashDebtTaxGeotNat GasYear
Dscntd CFCash FlowCash FlowFlowServiceCredit

49149158058024200300060001
951459121964024200300060602

1377426191970024200300061213
1769393268176124200300061824
2129360350482324200300062445
2457328439088624200300063066
2755298533894924200300063697
30242696351101224200300064338
32672437427107724200300064979
348521885691142242003000656210
4022537118833314003314662811
4481459152303347003347669412
4874393186103380003380676113
5211336220253414003414682914
5499288254733448003448689715
5745247289563483003483696616
5956211324743518003518703517
6137181360273553003553710618
6291155396153588003588717719
6424132432393624003624724920



0.00  Retrofit Cost6000Existing Heating Cost
0.00  Credit Eligible0.010Gas Inflation Rate

0.180  Discount Rate3000Geothermal Cost
0.070Interest Rate

10Term

CumlativeDiscntd.CumulativeCashDebtTaxGeotNat GasYear
Dscntd CFCash FlowCash FlowFlowServiceCredit

254225423000300000300060001
474021986060306000300060602
663918999181312100300061213
8280164112362318200300061824
9698141815606324400300062445

10923122518912330600300063066
11981105822281336900300063697
1289491325714343300300064338
1368278829211349700300064979
14363681327733562003000656210
14899537360873314003314662811
15359459394343347003347669412
15752393428153380003380676113
16088336462293414003414682914
16376288496773448003448689715
16623247531603483003483696616
16834211566783518003518703517
17014181602313553003553710618
17169155638193588003588717719
17301132674443624003624724920



Appendix F

Customer Contract










