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VALUATION OF GEOTHERMAL
WELLS ON REAL PROPERTY

INTRODUCTION

The Geo-Heat Center is often contacted by individual property owners, real estate professionals and
others for assistance in the evaluation of geothermal resources in real property transactions. This
document is a summary of information on the methods we have suggested to approach this situation
in the past.  The first of these methods is employed in situations in which the geothermal resource is
in use serving some application. The second approach is for situations in which there is a known well
on the property but it is not currently in use. The information presented here does not address
situations in which the property is underlain by suspected geothermal resources for which there is no
surface manifestation or existing development.

The information contained in this document is intended to address large capacity wells of the type that
would be used for commercial geothermal applications.  

GEOTHERMAL HEATING SYSTEMS AND EQUIPMENT

In order to evaluate a system such as this, it is useful to have at least a fundamental  understanding
of heating systems and equipment. Since virtually all direct use (non electric power applications)
geothermal resources produce hot water, this discussion will be confined to hot water heating
systems.  

In conventionally fueled heating systems, regardless of the type of process or system to which the hot
water is supplied, all systems are similar in terms of the source of the heat.  A device called a boiler
(a somewhat misleading term since boilers in this context do not actually “boil” the water, they only
raise it’s temperature) adds heat to a flow of water returning from the heating system, called return
water, and raises it’s temperature to a higher level prior to it’s delivery back to the heating system
as supply water (Figure 1).  A circulating pump delivers the water from the system to the boiler and
back to the system in a continuous closed loop.  Boilers are available in a variety of designs and for
use in conjunction with different fuels and different system pressures.  Fuel, in the form of oil,
propane, natural gas, etc. is consumed by the burner in the boiler to produce the heat. In the process,
some of the energy content of the fuel is lost (up the stack, in heat losses through the jacket of the
boiler etc).  These losses are expressed as a boiler efficiency.  Most moderate to large boilers are able
to deliver, as usable heat, about 75 to 80% of the energy content of the fuel.  The remaining 20 to
25% is lost to the atmosphere and unavailable for meeting the heating needs of the building or
process.
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Figure 1.

When the heat is supplied to the system from a geothermal resource (Figure 2), a device called a heat
exchanger replaces the boiler used in the conventional system (though sometimes a boiler is still
installed in the system for back up purposes).  The heat exchanger is a very simple device whose sole
purpose is to allow the transfer of heat from the geothermal water, to the process water without
mixing the two flows.  As with boilers, there are a variety of heat exchanger types available but in
geothermal applications, the plate and frame heat exchanger is the most common.  In these
exchangers, the geothermal and process water flow on either side of thin metal plates. Heat is
transferred through the plate from one fluid to the other. 

Figure 2.
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In most large projects, the geothermal water is pumped from a well constructed for that purpose.  A
well pump driven by an electric motor delivers the water from the well through a pipeline to the heat
exchanger and eventually to the disposal point.  As a result, in the evaluation of the net savings that
a system such as this provides, it is necessary to allow for the electrical operating costs of the well
pump,  maintenance of the pump and related geothermal equipment (heat exchanger, piping and
fittings).

The primary value of the benefit provided by the geothermal well is a function of the net savings it
provides in terms of the avoided conventional fuel cost minus the maintenance cost.  A secondary
benefit can also be the avoidance of the costs associated with the installation of conventional heating
equipment (typically a boiler and related components).  If a back-up boiler is present then this benefit
is absent.

SMALL RESIDENTIAL APPLICATIONS

Small geothermal wells of the type serving the needs of a single home are relatively rare in most areas.
This is primarily due to the fact that it is often uneconomical to drill a well of more than a few
hundred feet to serve the domestic needs of a single home.  Klamath Falls, OR is one of the few cities
in the US in which there is a large number (400 to 500)of residential geothermal wells. These wells
are typically in the 300 to 1000 ft depth range and are characterized by temperatures in the 150 to
200 oF range.  For the most part the wells are not equipped with pumps to produce the hot water.
A device known as a down hole heat exchanger is used.  This is simply a loop of 2" black iron pipe
submerged in the well, through which the homes heating water is circulated.  A smaller diameter heat
exchanger is used for heating domestic hot water. 

It is common practice in the Klamath Falls area to add a premium of $10,000 to homes served by
geothermal wells in the context of a real estate transaction.  This figure does not distinguish between
deep and shallow wells nor does it consider the temperature of the well.  It is simply based on the
assumption that the well is capable of meeting the space and domestic hot water heating needs of the
home.

Appendix 1 includes a publication developed for first-time geothermal home owners in Klamath Falls.

WELLS CURRENTLY IN USE

Introduction

For resources which are in use, the value of the resource can be determined as a function of the
benefit it provides to the operator of the application in which it is applied.  This is most effectively
addressed through the energy savings it produces.  This approach to valuation would correspond the
“Income” approach in conventional real estate appraisal.  For example, if a well is producing hot
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water supplied to a process, the savings in energy costs provided to the owner compared to the fuel
costs for a conventional heat source would constitute the gross savings.  This figure would have to
be adjusted to account for the operating costs and maintenance of the geothermal system.   To arrive
at a useable figure for valuation purposes, the operation must be evaluated over a period of years and
the net benefits brought back to present value.  A spreadsheet, configured to provide these
calculations is the most expedient way to address the issue.  

Spreadsheet for Cost Calculation

Figure 3  is a spreadsheet for the calculation of the costs discussed above. It is capable of accounting
for all of the issues discussed but does require some input values which are unfamiliar to those not
accustomed to geothermal systems and life cycle cost analysis.  The input discussion below provides
additional information and default values for the necessary input data.

Output of the spreadsheet is a net present value of the costs associated with and the savings provided
by the geothermal well. 

Input Data

 1. Conventional Fuel.  This is the value of the annual energy savings produced by the heat
supplied from the geothermal well. In operating systems this value may be available in dollars
or in fuel units (gallons of fuel oil or propane, therms of gas, etc).  If the data is available in
fuel units it will be necessary to convert it into dollars using the local utility or fuel costs.  In
cases where this information is not available, the following costs can be used.

Fuel oil - 1.00 $/gal
Propane - 1.30 $/gal
Nat Gas - 0.75 $/therm

Energy content of these fuels is approximately 138,000 Btu/gal (fuel oil), 90,000 Btu/gal
(propane) and 100,000 Btu/therm (nat gas). With the exception of the recent 20% to 30%
increase (late 2000), natural gas has been a fairly stable fuel with respect to price.  Fuel oil
experiences moderate price stability with fluctuations of +/- 30% over the past few years.
Propane is the most volatile in terms of price sometimes varying as much as 40% in a single
year. It is important to base the fuel savings on a locally available fuel.  Natural gas is often
the least expensive conventional fuel but, particularly in rural areas, is not always available.

 2. Conventional Fuel Inflation Rate.  This is the inflation rate that the spreadsheet will use to
annually increase the cost of fuel to calculate the savings over the life of the project.  In the
past 25 years, the average inflation in the cost of most fuels has been far less than the general
inflation rate for the economy as a whole. Many state energy agencies and the U.S.
Department of Energy publish inflation  rates for fuels and utilities.   The following values
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are taken from the latest USDOE/Energy Information Administration “Energy Outlook 2001"
report.  The figures are average real (to be added to the general economic inflation rate)
inflation rates for the 2000 to 2020 period.  These are national figures and regional variations
can occur.  The negative signs indicate that the inflation expected in these fuels will be lower
than the general inflation rate.

Fuel Oil -0.4%
Propane -1.3%
Nat gas -0.5%
Electricity -0.2%

These values have a substantial impact on the results of the spreadsheet calculation.  Entering
exaggerated values for fuel inflation results in much higher savings (and net present value).

 3. Pump Electricity.  This is the annual cost of the electric power required by the geothermal
well pump. The figure is governed by a number of factors, principal among which are: the
number of hours per year that it operates, the quantity of water (gpm) produced and the depth
from which it is pumped and the local electric rate.  The following table provides some default
values for this input.  The table contains annual electricity cost values based on the well flow
rate in gpm (down the left side of the table) versus well pump hours of operation across the
top of the table.  Annual operating hours is often a function of the type of application the well
is serving.  A building space heating application may operate in the1000 to 2500 hr per year
range depending on the climate, a greenhouse in the 2000 to 3500 hr per year range
depending on climate and an industrial application in the 2500 to 8000 hr range depending
on whether it is a one two or three shift operation.  For example a well is serving a
greenhouse operation in northern Nevada (cold climate) and is designed for a 200 gpm flow.
The appropriate value from the table would be 3284 $/yr.

  hrs/yr
        flow          500 1000 2000 3000 500 8000 

25 68 137 274 410 68 1095 
50 137 274 547 821 137 2189 

100 274 547 1095 1642 274 4378 
200 547 1095 2189 3284 547 8756 
300 821 1642 3284 4925 821 13134 
400 1095 2189 4378 6567 1095 17512 
500 1368 2736 5473 8209 1368 21890 
750 2052 4104 8209 12313 2052 32835 

Note:  assumes pump wire-to-water efficiency of 60%, pump head of 250 ft and electricity cost of
0.07 $/kWh
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 4. Interest Rate. This is the interest rate that the spreadsheet will use to calculate the debt
service costs for the conventional fuel boiler. The interest rate is used to calculate an annual
loan payment that would be avoided by the use of the geothermal source (since a boiler would
not be required).  Current values appropriate for this would be similar to current mortgage
loan rates (7% as of late 2001). The value should be entered as a decimal (7 % as 0.07).

 5. Term.  This is the term that is used in conjunction with the interest rate above, to calculate
the annual loan payment on the boiler. A value of 15 to 20 years would be appropriate.

 6. Geothermal Maintenance.  This is the annual cost of the maintenance of the geothermal
equipment for the system.  If no information is available on the actual costs, enter the well
pump rated output in gpm at input #11 (well flow) and the spreadsheet will calculate a default
value for geothermal maintenance.

 7. Boiler Cost. This is the installed cost of a boiler and associated components that would be
required for a conventional system if the geothermal resource was not available.  If a back up
boiler is included in the system enter a zero for this. The following table provides some
default values for boilers based on output capacity in Btu/hr.

Output Installed Cost
     100,000 2,500
     200,000 3,800
     400,000 5,700
     500,000 7,000
     750,000 8,700
  1,000,000           10,800
  2,000,000           18,000
  5,000,000           48,000
10,000,000           77,000

 8. Discount Rate.  This is the rate that the spreadsheet uses to discount the net savings back to
present value. Discount rate is normally based on the investors minimum acceptable rate of
return in the case of an investment or in the absence of such information, the cost of capital
for the project. In most cases for this spreadsheet. The second method would be more
appropriate. A value of 8 to 10% (entered as a decimal) would be used in this case.

 9. Basic Inflation Rate.  This is the inflation rate for the general economy.  In the past 15 years,
this rate has averaged in the range of 3%.  The value is used by the spreadsheet to inflate the
cost of maintenance on the boiler and geothermal equipment.
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10. Electricity Inflation Rate.  This is the value the spreadsheet uses to inflate the pump operating
cost on an annual basis. A default value can be found in the description of the Fuel inflation
rate for Input #2 above.  In the recent past, this value has been far less than the general
economic inflation rate.

11. Well Flow - If the actual geothermal maintenance costs are not known, this input value will
be used to calculate the maintenance costs associated with the well pump.  Enter the value
of the water flow for which the well pump is rated in gpm.  The spreadsheet than uses this
value to calculate a well pump annual maintenance cost.  If actual geothermal maintenance
costs are known enter that figure in the “Geo Maint” cell and enter a zero for this input.  If
a value greater than zero is entered for input #11, the spreadsheet calculations ignore the
value entered at “Geo Maint.” 

Output

Cloumn1 - Conventional Fuel.  This column takes the value entered in Input #1 and inflates it at the
rate entered in Input #2.  The result is the gross energy savings for the system.

Column 2 - Pump Electricity.  This column takes the value entered in Input#3 and inflates it annually
using the rate entered in Input#10.  The result is the annual cost for electricity in a given year.

Column 3 - Geothermal Maintenance.  This column takes the value entered in Input #5 (or calculated
based on the Well flow values entered) and inflates it annually at the rate entered in Input #9.  The
result is the annual cost of maintenance for the geothermal equipment in a given year.

Column 4 - Debt Service.  This column calculates the annual payment that would be made for a
conventional boiler if the system was not using geothermal.  The annual payment is based on the
values entered for boiler cost (Input #7), Interest rate (Input #4) and loan term (Input #5).

Column 5 - Boiler Maintenance.  This column calculates an annual maintenance that would be
required on a conventional boiler and inflates it annually using the general inflation rate entered in
input #9.  If a zero value is entered for the boiler cost (as in the case of an existing back up boiler)
this column will indicate zero as well.

Column 6 - Savings.  This column adds the values in columns 1, 4 and 5 to arrive at a gross savings
for each year.  It then subtracts te costs shown in columns 2 and 3 to arrive at the indicated net
savings for the year.  These values are in future dollars.

Column 7 - Cumulative Savings.  This column sums the individual annual savings from column 6 to
show a cumulative savings (in future dollars) in each year.
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Column 8 - Present Value Savings.  This column calculates the present value of the annual savings
appearing in column 6.  The future values of column 6 are discounted to present value using the
discount rate entered in Input #8.

Column 9 - Cumulative Present Value Savings.  This column calculates the cumulative present value
savings by summing the annual values appearing in column 8.  The final value in this column is the
net present value of the cost and benefits associated with using the geothermal well. This figure is
transferred to the Present Value location at the top of the page.

Appendix 2 includes an example of this type of calculation and the use of the use of the spreadsheet
(actually a slightly different earlier version of it) for an actual application.  In this case a well located
on a piece of property adjacent to a school was supplying geothermal water to the schools heating
system. The property owner decided to sell the property containing the well to the school district.
Several sensitivity runs were made with the spreadsheet at various inflation and discount rates to
evaluate the situation.

EXISTING WELLS NOT IN USE

If a well is present on the property but not currently in use, an alternate method of valuation is
necessary.  In this case a determination of the cost to construct a similar well can be used as a basis
for valuation.  This approach would be similar to the replacement method in conventional real estate
appraisal.

Geothermal Wells

Geothermal direct use wells are very similar to conventional water wells.  They are constructed with
the same type of equipment and cased, sized and completed in much the same way.  Some states have
rules specific to geothermal wells that impact the cost of construction however.  This is particularly
true in California where devices called “blowout preventers” are often required in drilling wells with
hot water.  Beyond the regulatory issues is the fact that hot water well drilling requires somewhat
greater care particularly in mud rotary type drilling, in order to avoid negative impact on the
producing aquifer from the drilling “mud” (if a conventional or “mud” rotary rig is used to drill the
well).  These issues tend to result in geothermal wells costing more than standard water wells of the
same depth and capacity.

The cost of a well is dependant on many factors including depth, drilling difficulty (rock or softer
formations), casing size and extent, cementing requirements, regulatory issues, distance to job site
and other issues.  As a result it is not possible to address all the variables involved while maintaining
a simple and easy to use cost estimating method for those unfamiliar with the details of well
construction.
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Determining Geothermal Well Costs

There are two approaches to determining the cost to drill a well of the same type that exists on the
property.  The first and most accurate would be to have a drilling contractor review the completion
report for the existing well and generate an estimate of the cost to drill a similar well.  To facilitate
this approach it is useful to obtain a copy of the well completion report (see Appendix 3 for
examples) from the state.  These reports (actually a form of one to several pages depending on the
state) are filed by the driller upon completion of the well.  They describe the geological materials in
which the well was completed, describe the details of the well construction (casing and hole
diameters, seal depth and type, screen type and length, gravel pack etc) and list pertinent
hydrogeologic information such as water level, temperature, number of water bearing intervals
penetrated and pump test results if any.  In short the well completion report provides a very complete
picture of the well and it’s construction.

For the most part these well completion reports are public information and in some states are
available directly on the Internet. Those states with Internet access are listed below:

Oregon Department of Water Resources http://deschutes.wrd.state.or.us/apps/gw/well_log2000/
Nevada Division of Water Resources http://ndwr.state.nv.us/IS/wlog/wlog.htm
Idaho Department of Water Resources http://www.idwr.state.id.us/info/water/drilling/search.htm

If detailed information about the well construction is available but local drillers are unavailable or
unresponsive to a request for an estimate, the Geo-Heat Center may be contacted for assistance.

Simplified Well Cost Data

As indicated above, a great many variables can impact well construction cost.  Taking all of these
factors into full consideration may be beyond the scope of the cost estimating effort suitable for the
project or the necessary information about the construction of the well may not be available.

As a compromise, a second method of evaluating the cost of wells using the following figures was
developed.  Each is based on the recent experiences of the Geo-Heat Center with actual projects in
the western U.S.  Figure 4 provides costs for wells with what is known as an “open hole” completion.
This type of well is used in areas where the geothermal water is produced from a geologic formation
composed of rock.  Since the rock is able to stand open without support, casing is not required - at
least in the lower portion of well.  Curves are provided for four different flow rates - 100, 250, 500
and 750 gpm.  The flow for which the well is designed has an impact on the cost since larger
diameters are required to accommodate the larger pumps in higher capacity wells. For wells of less
than 100 gpm, use the 100 gpm curve.

http://deschutes.wrd.state.or.us/apps/gw/well_log2000/
http://ndwr.state.nv.us/IS/wlog/wlog.htm
http://www.idwr.state.id.us/info/water/drilling/search.htm
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Figure 4.

Figure 5 provides the same type of information and in the same format for wells with a fully cased
completion.  This type of construction would be used in so-called incompetent geological formations
(those which are composed of materials which will not resist collapse without the support of casing).

Figure 5.
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Properly constructed wells, although they do not have an infinite life can serve for well beyond the
useful life of the buildings and processes to which they may be delivering heat.  The Boise Warm
Springs Water District heating system in Boise, ID, has been serving it’s customers from the same
two wells for over a century.  The OIT Campus in Klamath Falls OR has been served by the same 3
wells continuously since 1962.  In both cases, maintenance has been required periodically on the well
pumps installed in these wells but no maintenance has been required on the wells themselves. As a
result it is not necessary to adjust the well cost figures for maintenance cost requirements, though the
value of the well may be prorated on the basis of an assumed useful lie.  The service life assumed
should be no less than 30 to 40 years, however.

Well Pumps

An existing well may be equipped with a well pump and the value of this equipment should be con-
sidered in the course of evaluating the improvements.  Large geothermal applications using geother-
mal water in excess of 140 oF use primarily line shaft type well pumps.  These are similar to the type
of pumps used in agriculture for irrigation.  A surface electric motor turns a shaft that transmits the
rotary motion to the pump which is located below the water level in the well.  In a departure from
irrigation pumps, those serving geothermal operations often use oil for lubrication of the pump’s
shaft.  This design, referred to as “enclosed lines shaft,” is somewhat more expensive than the “open
line shaft” used for irrigation.  Figure 6  indicates the costs associated with the installation of new,
enclosed line shaft, well pumps for geothermal applications.  Under the best of conditions, these
pumps may operate for as long as 15 years between rebuilds.  Under the worst of conditions this
interval may be as short as 3 to 5 years.  As a result, the values in Figure 6 would are reflective of the
replacement value of the equipment rather than the actual value of an existing pump in an existing
well.

Figure 6.
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DATA FROM ACTUAL SALES TRANSACTIONS

The original intent for this document was to include data from actual sales involving properties with
geothermal wells in place.  This approach would have corresponded to the “Comparables” approach
to valuation in conventional real estate appraisal.  To gather the necessary data a survey form was
developed and mailed to 14 counties in the western states in which there is substantial geothermal
activity.  Unfortunately, the response was poor (3 returned forms).  Beyond this, it was determined
that geothermal wells are specifically excluded from real property value (for tax determination) in
Oregon and Montana.   In Nevada, geothermal wells are considered but they are treated as water
wells.  As a result, county tax offices are not able to identify properties with geothermal wells to use
as a basis for this task as we planned.  Through other records we have identified approximately 35
properties in Oregon and Nevada with geothermal wells.  The well completion reports from these
properties are included as Appendix 3 to this report. 



APPENDIX 1



 

GEO-HEAT CENTER
 

  Oregon Institute of Technology      Klamath Falls, Oregon 97601      503/885-1750        FAX 503/885-1754

                                                                                                                                          Paul J. Lienau

January 31, 1996

Dear Ken:

Enclosed are the seven sensitivity evaluations for the Cedarville Elementary School as we
discussed on the phone.  The same basic approach is used in each case.  Briefly, this consists of
calculating the avoided conventional boiler, and subtracting from these savings the maintenance
cost of the geothermal system.  The resulting annual cash flows are then discounted back to
present value to arrive at the present value of the benefit to the school of using geothermal
energy.

The input for the first five cases varies only by discount rate with rates of 6% to 10% used.  The
last two cases were run at an 8% discount rate with fuel and electricity inflation rates at 1% above
forecasts and 1% below forecasts.

Following are brief explanations of each of the column an the sheets.

Conventional fuel - Based on the value of 4140 gallons per year savings from the
Gertch/Juncal feasibility study of 1984.  Priced at $1.03 per gallon.

Conventional fuel inflation rate - Based on Washington State Energy Office rates
of 1.0% (1995-2000), 1.3% (2001-2010, 1.7% (2010-2020) real inflation for these
periods.

Net Electricity - This is the difference between the space heating electricity savings
from thr G/J study (42885 kWh @ .44 $/kWh = $1887) and the cost to operate the
well pump (79692 kWh @ .44 $/kWh + 10 $/mo).

Interest rate - The rate at which money is borrowed by the school.

Term - Term for which the loan runs.
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Geothermal maintenance - Maintenance on the well pump and pipeline.  Although
the actual costs incurred to date are less than this value, at some point the school
will have to replace or rebuild the well pump (about $6000 for a 10 hp pump and
motor).

Boiler cost - In the absence of the geothermal source, the school would have to
return to the original fuel source.  This would require the installation of a boiler. 
The capital cost consists of the following:

400,000 Btu/hr boiler    6,600
Piping       500
Flue/draft control    1,720
Fuel tank dbl wall 2000 gal.    5,100
Fuel piping       750

Subtotal $14,570
20% cont.     2,900
Total $17,570

Source: 1996 Means Mech. Cost Data

Credit eligible - Does not apply

Basic inflation rate - Used for escalation of the maintenance costs.  From the 1994
- 2015 DRI Trend 25/Yr 8/94 Forecast.

Electricity inflation rate - Surprise Valley Electric operates in both OR and CA. 
Their rates are more closely aligned with northwest rates than with CA.  As a
result, I have used the inflation rates published by the Washington State Energy
Office for public utilities for the following periods: 1995-2000, 0.1%; 2001-2020,
0.3%.

The spreadsheet subtracts column 3 from the sum of column 1, 2, 4 and 5 to arrive
at the annual savings resulting from the use of geothermal.  This value is displayed
in column 6.  The column 6 values are summed to arrive at a yearly running total
which is displayed in column 7.  The column 6 values are discounted back to
present value (at the rate specified in the input) and these values are displayed in
column 8.  The column 8 values are summed to arrive at a yearly running total as
shown in column 9.  The last value in column 9 would be the present value of the
savings resulting from the use of geothermal compared to conventional fuel.
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In summary, the present value of the net savings the school is achieving through the use of
geothermal over the 20-year time frame varies from $63,061 (6% discount rate) to $44,906 (10%
discount rate).  If you have any questions or if we can be of assistance in the future, please don’t
hesitate to contact us.

Sincerely,

Kevin Rafferty, P.E.
Associate Director

KR/dg
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          INFORMATION FOR THE PROSPECTIVE GEOTHERMAL HOME BUYER

                                                        Kevin Rafferty PE
                                      Geo-Heat Center

Introduction

Welcome to Klamath Falls!  If you are not from the area a geothermally heated home may be
something unfamiliar to you.  This package is intended to provide some background information
to guide you through the purchase of a home equipped with a geothermal system.

Geothermal energy resources and their use are not unique to the Klamath Falls area. Although our
area is characterized by a high degree of development, many other areas of the Western US
(Reno, NV  Boise, ID  Susanville, CA, for example) also have extensive geothermal resources and
development. The geothermal hot water available here in Klamath Falls results from surface water
circulating, through faults to a great depth at which the rock temperature is very high. Passing
through this rock, the water is heated. Since hot water is less dense than cold water, it tends to
rise toward the surface where it can be accessed through wells. Much of the geothermal water in
town issues from a fault roughly oriented northwest to southeast between OIT on the north and
Olene Gap on the south.  The depth of hot wells in this area varies  from just a few hundred feet
to as much as 2000 ft. Temperatures are in the range of 100oF to 230oF with most home heating
wells in the 150oF to 200oF range.

One aspect of geothermal  that is somewhat unique to Klamath Falls is the use of the Downhole
Heat Exchanger (also known as a DHE or a “loop”). This is simply a loop of pipe which is
installed in the well and connected to the home’s heating system. Water passes through the DHE,
is heated and then passes through the homes heating system giving up its heat to the space. It is
then returned to the DHE to repeat the process. This  arrangement eliminates the need to pump
water from the well (only heat is removed) and simplifies the system. It is limited to relatively
small systems of the type that heat one home or a group of homes. It is also limited
geographically. The performance of DHE’s has been poor in other regions of the US (notably
Reno) where they have been tried. 

The following paragraphs offer some more detailed comments on the systems and some
suggestions for questions to ask of your agent or the existing homeowner which appear in bold
type.  There is little to be gained in having a well driller, plumber or Geo-Heat Center Staff
inspect a system such as this. Asking the questions suggested below is a far more effective
approach.
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There are two basic types of hot well construction. The older wells are simply a borehole in which
a small amount of casing (20 ft to 100 ft) is installed in the upper portion to seal off any cold
water.   The balance of the borehole is “open hole” - simply a cylindrical hole in the rock. In many
of these wells, a small quantity of water was continuously pumped from the well to maintain
temperature. This practice is no longer permitted under city ordinance (any water pumped from a
geothermal well must be injected into another well). 

Older Wells

Newer wells use a larger borehole diameter (12" or so) and a smaller diameter casing is subse-
quently installed to the bottom of the well. Perforations are made in the casing just below the
water level and near the bottom of the well.  This leaves an annular space between the larger
borehole and the smaller casing.  The DHE is installed inside of the casing. As heat is removed
from the well, the water around the DHE (inside the casing) is cooled and tends to fall to the
bottom of the well.  As this happens hot water entering the well rises up in the annular space. This
natural movement of the water eliminates the need to pump water from the well to maintain
temperature.
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Newer Wells

Wells very rarely fail - at least to the extent that they are no longer useable.  One condition that
does occur from time to time in wells in the hillside area is  referred to as a “cave in”.  The reality
is a good deal less catastrophic than it sounds.  Due to ground vibrations and natural erosion, an
accumulation of soil and rock fragments can accumulate in the bottom of the well.  Over a period
of many years this material can build up and cut off or reduce the flow of hot water into the well
thus reducing it’s heating capacity.  The remedy to this is to remove the DHE from the well, and
have a driller “bail” the well. This is a procedure in which the driller lowers a tool called a bailer
into the well to pick up the loose material that has collected in bottom. This procedure could be
accomplished in a single day but most likely would require two days to complete.  This is not a
common problem.  Of the 600 hot wells in Klamath Falls, probably less than 10 require bailing in
any given year.

Buyers unfamiliar with geothermal often ask about the possibility of the geothermal resource
cooling off over a period of years. This has not occurred in any well in the Klamath Falls area to
our knowledge. The size of the heat source relative to the demands placed on it by the various
uses is such that no detectable temperature change occurs. 
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Downhole Heat Exchanger (DHE)

The DHE is usually constructed of ordinary carbon steel (sometimes called “black iron”) piping.
In most systems it is either 2'’ or 2 ½" diameter.  If a domestic hot water heat exchanger is used,
it is normally 3/4" or 1" in diameter. The length of the DHE varies with the depth of the well and
the practices of the contractor at the time it was installed.  A rule of thumb used in the past was
that 1 foot of DHE was required for each 1500 Btu/hr of heating load.  

The major concern with respect to the DHE is corrosion on the outside surface of the pipe.
Because the pipe is submerged in hot water and exposed to air, corrosion is a natural occurrence.
The result of this is that most DHE’s will require replacement of the piping near the water line at
intervals of 10 to 15 years. This is an average, with some wells causing failure of the pipe in as
little as 5 years.  Replacement of the piping requires the services of a water well pump company
or a driller. A truck equipped with a tall “mast” and a winch is brought in and the piping is
removed from the well and the corroded pipe replaced. This operation can normally be
accomplished in 1 day. While the pipe is out of the well, it is a good opportunity to have a
temperature log of the well performed. Time and equipment permitting, this is a service the Geo-
Heat Center can perform at no cost to the homeowner. 

Corrosion of the DHE piping, as mentioned above is a result of the exposure of the wetted pipe
surface to the air.  For many years, well owners poured old motor oil, paraffin and other
substances down the well to coat the pipe in an attempt to reduce corrosion.  For obvious
environmental reasons this practice is not recommended.  Recent research has indicated that
simply sealing the top of the well to prevent the entrance of air (which is the fuel for the corrosion
reaction) is a more effective strategy. This can be easily accomplished with the “foam in a can”
type products often used for home weatherzation.

Obviously one of the pieces of information that you would want to request from the seller is
the last time the DHE piping was serviced and/or replaced.

Homes Connected to A Multi-Home System

There are many systems in Klamath Falls in which several homes are connected to a single well. In
most cases, these systems serve from 2 to 5 homes. There are several areas about which you
should seek information. 

Most multi-home systems involve a network of buried pipe to deliver the hot water to each home.
This piping is usually uninsulated carbon steel pipe. Just as in the case of the DHE, external
corrosion of this pipe is a common occurrence.  Several of the systems have experienced leaks in
the buried piping after approximately 15 years of service.  Repair of these leaks requires first
locating the leak and then excavating the site (the pipe is normally about 3 to 4 ft deep) and
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replacing the failed pipe. For homes on such a system it would be advisable to determine  the
age of the system, whether there is an accurate layout of the buried piping and if there have
been any failures to date.

As a result of the need to periodically maintain the system, it is useful to have a formal agreement
between the owners of homes connected to such a system. In this way there can be no confusion
as to the equitable distribution of costs when repairs are necessary. You should determine
whether such an agreement is in place and you may wish to have your attorney review the
document. 

The agreement may also cover the distribution of costs associated with the operation of the main
circulating pump.  Some systems have a single circulating pump which delivers hot water from the
well to all the homes connected to the system.  This is the least complicated and most trouble free
arrangement.  A second design involves the use of a pump at each home. This design can result in
the individual pumps “fighting each other” and the most water going to the home with the largest
pump.

Controls and Sequence of Operation

Each geothermal system is unique and the specifics of it’s installation are a reflection of the
contractor responsible for it and the period in which it was installed.

 The simplest systems are the so called “thermosyphon” designs. These systems operate without
the use of a circulating pump and rely only on  natural convection to circulate the water through
the piping. In most cases the only controls are individual hand valves on the radiators or a main
control valve that responds to the thermostat. These are the oldest systems and are generally
found only in homes served by a single well.

Newer systems that use a pump to circulate the hot water, often have more complex controls.  In
addition, systems serving more than one home have the added complexity of controls to assure
that the water is distributed evenly among the individual homes. Since no two systems are the
same it is important for the existing owner (who is the most familiar with the operation) to pass
this information along to the new owner.

It is important that the seller provide a complete set of instructions (and preferably a
diagram identifying the control and shut off valves) along with any periodic or seasonal
adjustments that are necessary.   
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As discussed above, one method for heating domestic hot water is the use of a separate DHE
specifically for that purpose. 

Separate Domestic Hot Water with DHE

The second approach to domestic hot water heating is the use of a heat exchanger. This is the
design used on most systems serving more than one home.  A heat exchanger is a device that
transfers heat from one stream of water to another without the two streams mixing. For the
heating systems in Klamath Falls, water from the DHE loop is passed through one side of the heat
exchanger and cold city water is passed through the other side to be heated.

Multi-Home System
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A third approach is to draw water directly from the space heating DHE. As hot water is drawn
from the taps, cold water is admitted to the loop to make up the difference. This method was
common in the earliest systems but is rare today.

With all three of these designs it is possible for the water at the tap to approach the well water
temperature. In some cases this would result in a temperature of 180oF or more.  In most  homes,
plumbing systems have been equipped with a device called a tempering valve. This valve serves to
limit the maximum water temperature delivered to the taps by mixing hot and cold water. If small
children will be living in the home it would be advisable to verify that a tempering valve is in
place.

Tempering Valve
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For More Information

If you have additional questions, please don’t hesitate to contact the Geo-Heat Center at         
541-885-1750 voice, 541-885-1754 FAX or geoheat@oit.edu.
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Nevada Division of Water Resources 

Well Log Database 

  

Query Results

Type of Site: N Log No.: 24270 

Sequence No.: 4984 Permit No.: 

Basin: 087 

Notice of Intent#: 2001 

Owner: PENNINGTON, BILL   
Mailing/Well Address: 2600 GREENSBORO RENO NV 89509 

Location SE SE Sec: 27 Twn: 19N Rng: 19E Ref: MD State/Co. Code: 32031 

Waiver No: Parcel No.: Lot No.:   Block No.:   
Type of Work: G Proposed Use: H Drilling Method R Subdiv. Name: 

Source Agency: NV003 Well Construction
Depth to Bedrock:   Hole Depth: 1128 feet 
Construction Data Quality: G Surface Casing Diameter: 8.62 inches 
Lithologic Data Quality: G Cased To: 1128 feet 
Aquifer Type: Casing Reductions: 1 
Date Started:   Perforations:
Date Complete: 11/29/1982 From 908 feet to 1128 feet
Yield   G.P.M. Perforation Length:
Draw Down:   After Hours Pump:   Perforation Intervals: 2 
Pumping Water Level: Depth of Seal: 507 feet
Specific Capacity: Gravel Packed: N 
Test Method: from 0 feet to 0 feet

Work Type Remarks: Static Water Level: 189 ft below LSD 

General Remarks: 
Water Temperature: 120º F 
Contractor Name: AQUA DRILLING & WELL SERVICE 
Contractor License Number: 15291 

Additional Remarks: Address: 2255 GLENDALE SPARKS NV 89431 
Contractor's Drlr No.:   
Driller Lic.No.: 1132 

Code Definitions 

 

1 of 1 12/17/2002 11:45 AM

wlog number http://water.nv.gov/IS/wlog/wlognum.asp
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Nevada Division of Water Resources 

Well Log Database 

  

Query Results

Type of Site: N Log No.: 24413 

Sequence No.: 5563 Permit No.: 

Basin: 087 

Notice of Intent#:   

Owner: HELD, CHARLES & NANCY   
Mailing/Well Address: 2690 MONTEREY CR RENO NV 

Location NE NE Sec: 27 Twn: 19N Rng: 19E Ref: MD State/Co. Code: 32031 

Waiver No: Parcel No.: 019-281-18 Lot No.: 1 Block No.:   
Type of Work: G Proposed Use: H Drilling Method C Subdiv. Name: CORONET 

Source Agency: NV003 Well Construction
Depth to Bedrock:   Hole Depth: 750 feet 
Construction Data Quality: G Surface Casing Diameter: 8 inches 
Lithologic Data Quality: G Cased To: 750 feet 
Aquifer Type: Casing Reductions: 0 
Date Started:   Perforations:
Date Complete: 2/12/1983 From 708 feet to 748 feet
Yield 15 G.P.M. Perforation Length:
Draw Down: 18 After Hours Pump: 24 Perforation Intervals: 1 
Pumping Water Level: Depth of Seal: 75 feet
Specific Capacity: Gravel Packed: N 
Test Method: P from 0 feet to 0 feet

Work Type Remarks: Static Water Level: 90 ft below LSD 

General Remarks: LOT NO. 1 UNIT 4 
Water Temperature: 158º F 
Contractor Name: MCKAY DRILLING INC 
Contractor License Number: 14170 

Additional Remarks: Address: 2290 PIONEER DR RENO NV 89509 
Contractor's Drlr No.:   
Driller Lic.No.: 1274 

Code Definitions 

 

1 of 1 12/17/2002 11:46 AM

wlog number http://water.nv.gov/IS/wlog/wlognum.asp
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Nevada Division of Water Resources 

Well Log Database 

  

Query Results

Type of Site: N Log No.: 24082 

Sequence No.: 4976 Permit No.: 

Basin: 087 

Notice of Intent#:   

Owner: EDMISTON, JOHN   
Mailing/Well Address: 4000 PLUMAS RENO NV 

Location SE NE Sec: 26 Twn: 19N Rng: 19E Ref: MD State/Co. Code: 32031 

Waiver No: Parcel No.: Lot No.:   Block No.:   
Type of Work: G Proposed Use: H Drilling Method C Subdiv. Name: FREY RANCH 

Source Agency: NV003 Well Construction
Depth to Bedrock:   Hole Depth: 415 feet 
Construction Data Quality: G Surface Casing Diameter: 8 inches 
Lithologic Data Quality: G Cased To: 415 feet 
Aquifer Type: Casing Reductions: 0 
Date Started:   Perforations:
Date Complete: 8/10/1982 From 373 feet to 415 feet
Yield 15 G.P.M. Perforation Length:
Draw Down: 25 After Hours Pump: 4 Perforation Intervals: 1 
Pumping Water Level: Depth of Seal: 65 feet
Specific Capacity: Gravel Packed: N 
Test Method: P from 0 feet to 0 feet

Work Type Remarks: Static Water Level: 40 ft below LSD 

General Remarks: 
Water Temperature: 190º F 
Contractor Name: MCKAY DRILLING INC 
Contractor License Number: 14170 

Additional Remarks: Address: 2290 PIONEER DR RENO NV 89509 
Contractor's Drlr No.:   
Driller Lic.No.: 1274 

Code Definitions 

 

1 of 1 12/17/2002 11:47 AM

wlog number http://water.nv.gov/IS/wlog/wlognum.asp
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Nevada Division of Water Resources 

Well Log Database 

  

Query Results

Type of Site: N Log No.: 27388 

Sequence No.: 2237 Permit No.: 

Basin: 087 

Notice of Intent#:   

Owner: TALSMA, DR JACK   
Mailing/Well Address: 4745 RIO PINAR RENO NV 

Location SW NE Sec: 26 Twn: 19N Rng: 19E Ref: MD State/Co. Code: 32031 

Waiver No: Parcel No.: Lot No.:   Block No.:   
Type of Work: N Proposed Use: Z Drilling Method C Subdiv. Name: 

Source Agency: NV003 Well Construction
Depth to Bedrock:   Hole Depth: 315 feet 
Construction Data Quality: G Surface Casing Diameter: 8 inches 
Lithologic Data Quality: G Cased To: 315 feet 
Aquifer Type: Casing Reductions: 1 
Date Started:   Perforations:
Date Complete: 12/28/1985 From 160 feet to 190 feet
Yield 30 G.P.M. Perforation Length:
Draw Down: 18 After Hours Pump: 24 Perforation Intervals: 1 
Pumping Water Level: Depth of Seal: 65 feet
Specific Capacity: Gravel Packed: N 
Test Method: P from 0 feet to 0 feet

Work Type Remarks: Static Water Level: 50 ft below LSD 

General Remarks: PROP USE=HOT WATER 
Water Temperature: 178º F 
Contractor Name: MCKAY DRILLING INC 
Contractor License Number: 14170 

Additional Remarks: Address: 2290 PIONEER DR RENO NV 89509 
Contractor's Drlr No.: 514 
Driller Lic.No.: 786 

Code Definitions 

 

1 of 1 12/17/2002 11:47 AM

wlog number http://water.nv.gov/IS/wlog/wlognum.asp

boydt



 
Nevada Division of Water Resources 

Well Log Database 

  

Query Results

Type of Site: N Log No.: 25079 

Sequence No.: 516 Permit No.: 

Basin: 087 

Notice of Intent#: 2647 

Owner: BURA, CHUCK & CAROL   
Mailing/Well Address: 

Location NW SW Sec: 25 Twn: 19N Rng: 19E Ref: MD State/Co. Code: 32031 

Waiver No: Parcel No.: Lot No.:   Block No.:   
Type of Work: N Proposed Use: Z Drilling Method C Subdiv. Name: 

Source Agency: NV003 Well Construction
Depth to Bedrock:   Hole Depth: 360 feet 
Construction Data Quality: Surface Casing Diameter: 12 inches 
Lithologic Data Quality: Cased To: 360 feet 
Aquifer Type: Casing Reductions: 1 
Date Started:   Perforations:
Date Complete: 12/19/1983 From   feet to   feet
Yield 30 G.P.M. Perforation Length:
Draw Down: 10 After Hours Pump: 12 Perforation Intervals: 0 
Pumping Water Level: Depth of Seal:   feet
Specific Capacity: Gravel Packed: N 
Test Method: P from 0 feet to 0 feet

Work Type Remarks: Static Water Level: 40 ft below LSD 

General Remarks: PROP USE=HOT WATER 
Water Temperature:  º F 
Contractor Name: EDMUND MILLER 
Contractor License Number: 12272 

Additional Remarks: Address: 
Contractor's Drlr No.: 718 
Driller Lic.No.: 718 
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Nevada Division of Water Resources 

Well Log Database 

  

Query Results

Type of Site: N Log No.: 24689 

Sequence No.: 2977 Permit No.: 

Basin: 087 

Notice of Intent#: 1880 

Owner: WARTSCHBO, ARNOLD   
Mailing/Well Address: 4005 GARLAND RENO NV 

Location SE NW Sec: 25 Twn: 19N Rng: 19E Ref: MD State/Co. Code: 32031 

Waiver No: Parcel No.: Lot No.:   Block No.:   
Type of Work: N Proposed Use: Z Drilling Method R Subdiv. Name: 

Source Agency: NV003 Well Construction
Depth to Bedrock:   Hole Depth: 300 feet 
Construction Data Quality: F Surface Casing Diameter: 4 inches 
Lithologic Data Quality: F Cased To: 300 feet 
Aquifer Type: Casing Reductions: 0 
Date Started:   Perforations:
Date Complete: 6/5/1983 From 260 feet to 300 feet
Yield 30 G.P.M. Perforation Length:
Draw Down: 10 After Hours Pump: 48 Perforation Intervals: 1 
Pumping Water Level: Depth of Seal:   feet
Specific Capacity: Gravel Packed: Y 
Test Method: P from 0 feet to 0 feet

Work Type Remarks: Static Water Level:   ft below LSD 

General Remarks: PROP USE=HEAT 
Water Temperature: 123º F 
Contractor Name: BRINKERHOFF DRILLING CO 
Contractor License Number: 12265B 

Additional Remarks: Address: 2270 EAST LAKE BLVD 
Contractor's Drlr No.:   
Driller Lic.No.: 1161 
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Nevada Division of Water Resources 

Well Log Database 

  

Query Results

Type of Site: N Log No.: 24688 

Sequence No.: 2976 Permit No.: 

Basin: 087 

Notice of Intent#: 2179 

Owner: ANDERTON, VAL   
Mailing/Well Address: 4002 BLUEGRASS CT RENO NV 

Location SE NW Sec: 25 Twn: 19N Rng: 19E Ref: MD State/Co. Code: 32031 

Waiver No: Parcel No.:   Lot No.: 73 Block No.:   

Type of Work: N Proposed Use: Z Drilling Method R Subdiv. Name: WILLOW
BROOK II 

Source Agency: NV003 Well Construction
Depth to Bedrock:   Hole Depth: 300 feet 
Construction Data Quality: G Surface Casing Diameter: 4 inches 
Lithologic Data Quality: G Cased To: 300 feet 
Aquifer Type: Casing Reductions: 0 
Date Started:   Perforations:
Date Complete: 6/29/1983 From 260 feet to 300 feet
Yield 30 G.P.M. Perforation Length:
Draw Down: 2 After Hours Pump: 48 Perforation Intervals: 1 
Pumping Water Level: Depth of Seal: 60 feet
Specific Capacity: Gravel Packed: Y 
Test Method: P from 0 feet to 0 feet

Work Type Remarks: Static Water Level: 30 ft below LSD 

General Remarks: PROP USE=HEAT 
Water Temperature: 120º F 
Contractor Name: AMERICAN DRILLING 
Contractor License Number: 20578 

Additional Remarks: Address: P O BOX 18214 RENO NV 89511 
Contractor's Drlr No.:   
Driller Lic.No.: 1161 
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Nevada Division of Water Resources 

Well Log Database 

  

Query Results

Type of Site: N Log No.: 24353 

Sequence No.: 4978 Permit No.: 

Basin: 087 

Notice of Intent#:   

Owner: COPPA, DON & JERRI   
Mailing/Well Address: 3750 LAKESIDE RENO NV 

Location NW NW Sec: 25 Twn: 19N Rng: 19E Ref: MD State/Co. Code: 32031 

Waiver No: Parcel No.:   Lot No.: 24 & 25 Block No.:   

Type of Work: G Proposed Use: H Drilling Method R Subdiv. Name: KNOLL CREST
ACRES 

Source Agency: NV003 Well Construction
Depth to Bedrock:   Hole Depth: 453 feet 
Construction Data Quality: G Surface Casing Diameter: 8.62 inches 
Lithologic Data Quality: G Cased To: 453 feet 
Aquifer Type: Casing Reductions: 1 
Date Started:   Perforations:
Date Complete: 11/30/1982 From 400 feet to 453 feet
Yield   G.P.M. Perforation Length:
Draw Down:   After Hours Pump:   Perforation Intervals: 1 
Pumping Water Level: Depth of Seal: 400 feet
Specific Capacity: Gravel Packed: N 
Test Method: from 0 feet to 0 feet

Work Type Remarks: Static Water Level: 25 ft below LSD 

General Remarks: 
Water Temperature: 178º F 
Contractor Name: PAUL WILLIAMS & SONS 
Contractor License Number: 14483 

Additional Remarks: Address: 22 S PATTERSON SPARKS NV 
Contractor's Drlr No.: 957 
Driller Lic.No.: 957 
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Nevada Division of Water Resources 

Well Log Database 

  

Query Results

Type of Site: N Log No.: 25637 

Sequence No.: 519 Permit No.: 

Basin: 087 

Notice of Intent#:   

Owner: ERREA, MIKE   
Mailing/Well Address: 

Location NE SE Sec: 25 Twn: 19N Rng: 19E Ref: MD State/Co. Code: 32031 

Waiver No: Parcel No.: Lot No.:   Block No.:   
Type of Work: G Proposed Use: Z Drilling Method C Subdiv. Name: 

Source Agency: NV003 Well Construction
Depth to Bedrock:   Hole Depth: 300 feet 
Construction Data Quality: Surface Casing Diameter: 8 inches 
Lithologic Data Quality: Cased To: 300 feet 
Aquifer Type: Casing Reductions: 0 
Date Started:   Perforations:
Date Complete: 7/19/1984 From 280 feet to 300 feet
Yield   G.P.M. Perforation Length:
Draw Down:   After Hours Pump:   Perforation Intervals: 1 
Pumping Water Level: Depth of Seal: 60 feet
Specific Capacity: Gravel Packed: N 
Test Method: from 0 feet to 0 feet

Work Type Remarks: Static Water Level: 30 ft below LSD 

General Remarks:   
Water Temperature:  º F 
Contractor Name: MCKAY DRILLING INC 
Contractor License Number: 14170 

Additional Remarks: Address: 2290 PIONEER DR RENO NV 89509 
Contractor's Drlr No.: 514 
Driller Lic.No.: 786 
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Nevada Division of Water Resources 

Well Log Database 

  

Query Results

Type of Site: N Log No.: 25481 

Sequence No.: 515 Permit No.: 

Basin: 087 

Notice of Intent#: 1885 

Owner: SCHINDLER, GEORGE   
Mailing/Well Address: 

Location NW Sec: 25 Twn: 19N Rng: 19E Ref: MD State/Co. Code: 32031 

Waiver No: Parcel No.: Lot No.:   Block No.:   
Type of Work: G Proposed Use: Z Drilling Method R Subdiv. Name: 

Source Agency: NV003 Well Construction
Depth to Bedrock:   Hole Depth: 235 feet 
Construction Data Quality: Surface Casing Diameter: 4.5 inches 
Lithologic Data Quality: Cased To: 235 feet 
Aquifer Type: Casing Reductions: 0 
Date Started:   Perforations:
Date Complete: 8/13/1983 From 200 feet to 235 feet
Yield 30 G.P.M. Perforation Length:
Draw Down: 40 After Hours Pump: 10 Perforation Intervals: 1 
Pumping Water Level: Depth of Seal: 80 feet
Specific Capacity: Gravel Packed: Y 
Test Method: P from 0 feet to 0 feet

Work Type Remarks: Static Water Level: 30 ft below LSD 

General Remarks:   
Water Temperature:  º F 
Contractor Name: AMERICAN DRILLING 
Contractor License Number: 20578 

Additional Remarks: LOC.4055 WARREN WAY RENO Address: 
Contractor's Drlr No.: 1168 
Driller Lic.No.: 730 
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Nevada Division of Water Resources 

Well Log Database 

  

Query Results

Type of Site: N Log No.: 25564 

Sequence No.: 512 Permit No.: 

Basin: 087 

Notice of Intent#: 2860 

Owner: LUCE, CHERRY   
Mailing/Well Address: 

Location NE NE Sec: 25 Twn: 19N Rng: 19E Ref: MD State/Co. Code: 32031 

Waiver No: Parcel No.: Lot No.:   Block No.:   
Type of Work: G Proposed Use: Z Drilling Method C Subdiv. Name: 

Source Agency: NV003 Well Construction
Depth to Bedrock:   Hole Depth: 525 feet 
Construction Data Quality: Surface Casing Diameter: 8 inches 
Lithologic Data Quality: Cased To: 525 feet 
Aquifer Type: Casing Reductions: 0 
Date Started:   Perforations:
Date Complete: 6/28/1984 From 505 feet to 525 feet
Yield 30 G.P.M. Perforation Length:
Draw Down: 20 After Hours Pump: 16 Perforation Intervals: 1 
Pumping Water Level: Depth of Seal: 50 feet
Specific Capacity: Gravel Packed: 
Test Method: P from 0 feet to 0 feet

Work Type Remarks: Static Water Level: 35 ft below LSD 

General Remarks:   
Water Temperature:  º F 
Contractor Name: MCKAY DRILLING INC 
Contractor License Number: 14170 

Additional Remarks: LOC.3670 WARREN WAY RENO Address: 2290 PIONEER DR RENO NV 89509 
Contractor's Drlr No.: 514 
Driller Lic.No.: 786 
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Nevada Division of Water Resources 

Well Log Database 

  

Query Results

Type of Site: N Log No.: 32191 

Sequence No.: 7853 Permit No.: 

Basin: 087 

Notice of Intent#: 11803 

Owner: NEVADA PROPERTIES   
Mailing/Well Address: 2707 S VIRGINIA RENO NV 89502 

Location NE SW Sec: 24 Twn: 19N Rng: 19E Ref: MD State/Co. Code: 32031 

Waiver No: Parcel No.: Lot No.:   Block No.:   
Type of Work: G Proposed Use: Z Drilling Method R Subdiv. Name: 

Source Agency: NV003 Well Construction
Depth to Bedrock:   Hole Depth: 3307 feet 
Construction Data Quality: G Surface Casing Diameter: 8.62 inches 
Lithologic Data Quality: G Cased To: 3307 feet 
Aquifer Type: Casing Reductions: 1 
Date Started:   Perforations:
Date Complete: 8/13/1989 From   feet to   feet
Yield 200 G.P.M. Perforation Length:
Draw Down:   After Hours Pump:   Perforation Intervals: 0 
Pumping Water Level: Depth of Seal:   feet
Specific Capacity: Gravel Packed: N 
Test Method: from 0 feet to 0 feet

Work Type Remarks: Static Water Level:   ft below LSD 

General Remarks: WELL HAS CEMENT SEAL OF 1225 FT 
Water Temperature: 160º F 
Contractor Name: BLAIN WELL DRILLING 
Contractor License Number: 10950 

Additional Remarks: PROPOSED USE OF WELL IS
GEOTHERMAL 

Address: 2537 LARRY CIR CARSON CITY NV 
Contractor's Drlr No.:   
Driller Lic.No.: 957 
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Nevada Division of Water Resources 

Well Log Database 

  

Query Results

Type of Site: N Log No.: 24228 

Sequence No.: 4982 Permit No.: 45541 

Basin: 087 

Notice of Intent#: 1335 

Owner: 1ST CHURCH OF RELIG SCIENCE   
Mailing/Well Address: LAKESIDE DR RENO NV 

Location NE SE Sec: 26 Twn: 19N Rng: 19E Ref: MD State/Co. Code: 32031 

Waiver No: Parcel No.: Lot No.:   Block No.:   
Type of Work: G Proposed Use: Z Drilling Method R Subdiv. Name: 

Source Agency: NV003 Well Construction
Depth to Bedrock:   Hole Depth: 350 feet 
Construction Data Quality: G Surface Casing Diameter: 8.62 inches 
Lithologic Data Quality: G Cased To: 350 feet 
Aquifer Type: Casing Reductions: 1 
Date Started:   Perforations:
Date Complete: 10/2/1982 From 260 feet to 330 feet
Yield   G.P.M. Perforation Length:
Draw Down:   After Hours Pump:   Perforation Intervals: 1 
Pumping Water Level: Depth of Seal:   feet
Specific Capacity: Gravel Packed: N 
Test Method: from 0 feet to 0 feet

Work Type Remarks: Static Water Level: 22 ft below LSD 

General Remarks: PROP USE=GEOTHERMAL 
Water Temperature: 138º F 
Contractor Name: AQUA DRILLING & WELL SERVICE 
Contractor License Number: 15291 

Additional Remarks: WELL HAS SEAL -DEPTH UNKNOWN Address: 2255 GLENDALE SPARKS NV 89431 
Contractor's Drlr No.: 1132 
Driller Lic.No.: 817 
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Nevada Division of Water Resources 

Well Log Database 

  

Query Results

Type of Site: N Log No.: 25028 

Sequence No.: 3650 Permit No.: 

Basin: 049 

Notice of Intent#: 139 

Owner: SHERLOCK, DONALD E   
Mailing/Well Address: WEST BULLION RD ELKO NV 

Location NE Sec: 28 Twn: 34N Rng: 55E Ref: MD State/Co. Code: 32007 

Waiver No: Parcel No.: 06-094-58-6 Lot No.:   Block No.:   
Type of Work: N Proposed Use: H Drilling Method U Subdiv. Name: 

Source Agency: NV003 Well Construction
Depth to Bedrock:   Hole Depth: 280 feet 
Construction Data Quality: F Surface Casing Diameter: 6 inches 
Lithologic Data Quality: F Cased To: 280 feet 
Aquifer Type: Casing Reductions: 0 
Date Started:   Perforations:
Date Complete: 10/25/1983 From 240 feet to 280 feet
Yield   G.P.M. Perforation Length:
Draw Down:   After Hours Pump:   Perforation Intervals: 1 
Pumping Water Level: Depth of Seal: 50 feet
Specific Capacity: Gravel Packed: Y 
Test Method: from 0 feet to 0 feet

Work Type Remarks: Static Water Level: 82 ft below LSD 

General Remarks:   
Water Temperature:  º F 
Contractor Name: A-1 WESTERN DRILLING 
Contractor License Number: 15356 

Additional Remarks: Address: P O BOX 651 MTN HOME ID 83647 
Contractor's Drlr No.: 1072 
Driller Lic.No.: 1072 

Code Definitions 

 

1 of 1 12/17/2002 11:58 AM

wlog number http://water.nv.gov/IS/wlog/wlognum.asp

boydt



 
Nevada Division of Water Resources 

Well Log Database 

  

Query Results

Type of Site: N Log No.: 23884 

Sequence No.: 4162 Permit No.: 43564 

Basin: 049 

Notice of Intent#:   

Owner: SHERLOCK, DON   
Mailing/Well Address: ELKO NV 

Location NE NE Sec: 28 Twn: 34N Rng: 55E Ref: MD State/Co. Code: 32007 

Waiver No: Parcel No.: Lot No.:   Block No.:   
Type of Work: G Proposed Use: Z Drilling Method R Subdiv. Name: 

Source Agency: NV003 Well Construction
Depth to Bedrock:   Hole Depth: 217 feet 
Construction Data Quality: G Surface Casing Diameter: 8 inches 
Lithologic Data Quality: G Cased To: 217 feet 
Aquifer Type: Casing Reductions: 1 
Date Started:   Perforations:
Date Complete: 6/21/1982 From 197 feet to 217 feet
Yield   G.P.M. Perforation Length:
Draw Down:   After Hours Pump:   Perforation Intervals: 1 
Pumping Water Level: Depth of Seal: 53 feet
Specific Capacity: Gravel Packed: Y 
Test Method: from 0 feet to 0 feet

Work Type Remarks: Static Water Level: 59 ft below LSD 

General Remarks: PROP USE=GEOTHERMAL 
Water Temperature: 180º F 
Contractor Name: B B GAILEY 
Contractor License Number: 15356 

Additional Remarks: Address: STAR RT B BOX 19I MTN HOME ID 
Contractor's Drlr No.:   
Driller Lic.No.: 1299 
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Nevada Division of Water Resources 

Well Log Database 

  

Query Results

Type of Site: N Log No.: 23900 

Sequence No.: 5055 Permit No.: 41448 

Basin: 049 

Notice of Intent#: 2133 

Owner: CITY OF ELKO   
Mailing/Well Address: 1751 COLLEGE ELKO NV 89801 

Location SE NE Sec: 21 Twn: 34N Rng: 55E Ref: MD State/Co. Code: 32007 

Waiver No: Parcel No.: Lot No.:   Block No.:   
Type of Work: G Proposed Use: Z Drilling Method C Subdiv. Name: 

Source Agency: NV003 Well Construction
Depth to Bedrock:   Hole Depth: 385 feet 
Construction Data Quality: G Surface Casing Diameter: 7 inches 
Lithologic Data Quality: G Cased To: 302 feet 
Aquifer Type: Casing Reductions: 1 
Date Started:   Perforations:
Date Complete: 7/1/1982 From 200 feet to 300 feet
Yield   G.P.M. Perforation Length:
Draw Down:   After Hours Pump:   Perforation Intervals: 3 
Pumping Water Level: Depth of Seal: 200 feet
Specific Capacity: Gravel Packed: N 
Test Method: from 0 feet to 0 feet

Work Type Remarks: Static Water Level:   ft below LSD 

General Remarks: PROP USE=GEOTHERMAL 
Water Temperature: 168º F 
Contractor Name: MUTH DRILLING CO 
Contractor License Number: 10819 

Additional Remarks: DRILL METHOD IS ALSO ROTARY Address: 203 PINE ST ELKO NV 89801 
Contractor's Drlr No.: 922 
Driller Lic.No.: 632 
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Nevada Division of Water Resources 

Well Log Database 
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Type of Site: N Log No.: 30649 

Sequence No.: 6292 Permit No.: 49234 

Basin: 049 

Notice of Intent#: 10482 

Owner: PACE ENTERPRISES   
Mailing/Well Address: 369 RAILROAD ELKO NV 89801 

Location SW NE Sec: 11 Twn: 34N Rng: 55E Ref: MD State/Co. Code: 32007 

Waiver No: Parcel No.: Lot No.:   Block No.:   
Type of Work: G Proposed Use: X Drilling Method R Subdiv. Name: 

Source Agency: NV003 Well Construction
Depth to Bedrock:   Hole Depth: 2050 feet 
Construction Data Quality: N Surface Casing Diameter:   inches 
Lithologic Data Quality: G Cased To:   feet 
Aquifer Type: Casing Reductions: 0 
Date Started:   Perforations:
Date Complete: 9/6/1988 From   feet to   feet
Yield   G.P.M. Perforation Length:
Draw Down:   After Hours Pump:   Perforation Intervals: 0 
Pumping Water Level: Depth of Seal:   feet
Specific Capacity: Gravel Packed: N 
Test Method: from 0 feet to 0 feet

Work Type Remarks: Static Water Level:   ft below LSD 

General Remarks: PROPOSED USE OF WELL IS TEST 
Water Temperature:  º F 
Contractor Name: THOMPSON DRILLING CO INC 
Contractor License Number: 4286A 

Additional Remarks: NOT ABANDONED-PENDING MORE
DEVELOPMENT 

Address: 4185 W HARMON LV NV 89103 
Contractor's Drlr No.: 290 
Driller Lic.No.: 1489 
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Code Definitions        

Site Type  Proposed Use
E Existing (deepen)  A               Air conditioning       AC

N New  B Bottling BOT

P Proprietary-new  C Commercial COM

Y Proprietary-existing  D Dewater DWR

   E Power PWR

Drilling Method            
 F Fire FIR

 G Monitoring Well MON

A Air rotary  H Domestic DOM

B Bored or augered  I Irrigation IRR

C Cable tool             J Industrial-Cooling IND

D Dug  K Mining MM

H Hydraulic Rotary-Mud  M Medicinal MED

J Jetted      N Industrial IND

P Air percussion  P Public Supply - Municipal MUN

R Reverse rotary  Q Aquaculture AQC

T Trenching             R Recreation REC

U Unknown  S Stock STK

V Driven  T Institution INS

W Drive and wash  U Unused UNU

Z Other (explain in remarks)  X Test Well TST

   Y Desalination DES

Work Type  Z Other (explain in remarks) OTH

    
D Deepen  Test MethodG Geothermal  
N New  A Air Lift  
O Other (explain in remarks)  B Bucket  
P Plug or abandonment  C Centrifugal Pump  
R Recondition  J Jet Pump  
S Replacement Well  P Piston Pump  
T Test  R Rotary  
   S Submergible Pump  
   T Turbine  
   U Unknown  
   Z Other (explain in remarks)  
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