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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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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.
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.
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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 °F 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



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



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).

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.

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.

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

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.

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.



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

Cloumn| - 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 FElectricity. 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.




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.



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.

10
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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).
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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 °F 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.

Well Pump Cost (installed)

§ Oil lube, enclosed
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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.
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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

Enclosures
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Boiler Maint

Conventional Fuel

Conv Fuel Inf Rate

Pump Electricity

Interest Rate

Term

1
Conv
Fuel

4367
4571
4784
5008
5242
5486
5743
6011
6292
6585
6893
7215
7552
7904
8274
8660
9064
9488
9931
10395

2
Pump
Elec

-1739
-1805
-1874
-1945
-2019
-2095
-2175
-2258
-2344
-2433
-2525
-2621
-2721
-2824
-2931
-3043
-3158
-3278
-3403
-3532

3
Geo

260 Geo Maint
4367 Boiler Cost
0.0467 Credit Eligible
-1739 Discount Rate
0.07 Basic Inf Rate
20 Elec Inf Rate

4
Debt

5
Boiler

Maint Service Maint

400
413
426
440
455
469
485
500
517
533
551
569
587
606
626
646
667
689
711
734

1652
1652
1652
1652
1652
1652
1652
1652
1652
1652
1652
1652
1652
1652
1652
1652
1652
1652
1652
1652

260
268
277
286
295
305
315
325
336
347
358
370
382
394
407
420
434
448
462
ar7

6

400
17500

0.06

0.0325
0.0380

7

Savings Cumulative

4140
4273
4413
4561
4716
4879
5050
5230
5419
5618
5827
6047
6278
6520
6775
7043
7324
7620
7931
8257

Savings

4140
8413
12826
17387
22103
26981
32031
37261
42680
48298
54125
60172
66449
72970
79745
86788
94112
101732
109663
117920

8
PV

9
Cumlative

Savings PV Svngs

3906
3803
3706
3613
3524
3439
3358
3281
3208
3137
3070
3005
2943
2884
2827
2772
2720
2670
2621
2575

3906
7709
11414
15027
18551
21990
25348
28629
31837
34974
38044
41049
43992
46876
49703
52475
55195
57865
60486
63061



Year

OCoO~NOOOUITDS,WNERE

Boiler Maint

Conventional Fuel

Conv Fuel Inf Rate

Pump Electricity

Interest Rate

Term

1
Conv
Fuel

4367
4571
4784
5008
5242
5486
5743
6011
6292
6585
6893
7215
7552
7904
8274
8660
9064
9488
9931
10395

2
Pump
Elec

-1739
-1805
-1874
-1945
-2019
-2095
-2175
-2258
-2344
-2433
-2525
-2621
-2721
-2824
-2931
-3043
-3158
-3278
-3403
-3532

3
Geo

260 Geo Maint
4367 Boiler Cost
0.0467 Credit Eligible
-1739 Discount Rate
0.07 Basic Inf Rate
20 Elec Inf Rate

4
Debt

5
Boiler

Maint Service Maint

400
413
426
440
455
469
485
500
517
533
551
569
587
606
626
646
667
689
711
734

1652
1652
1652
1652
1652
1652
1652
1652
1652
1652
1652
1652
1652
1652
1652
1652
1652
1652
1652
1652

260
268
277
286
295
305
315
325
336
347
358
370
382
394
407
420
434
448
462
ar7

6

400
17500

0.07

0.0325
0.0380

7

Savings Cumulative

4140
4273
4413
4561
4716
4879
5050
5230
5419
5618
5827
6047
6278
6520
6775
7043
7324
7620
7931
8257

Savings

4140
8413
12826
17387
22103
26981
32031
37261
42680
48298
54125
60172
66449
72970
79745
86788
94112
101732
109663
117920

8
PV

9
Cumlative

Savings PV Svngs

3869
3732
3603
3479
3362
3251
3145
3044
2948
2856
2768
2685
2605
2529
2456
2386
2319
2255
2193
2134

3869
7601
11204
14683
18046
21296
24441
27485
30433
33289
36057
38742
41347
43875
46331
48717
51035
53290
55483
57617



Year

OCoO~NOOOUITDS,WNERE

Boiler Maint

Conventional Fuel

Conv Fuel Inf Rate

Pump Electricity

Interest Rate

Term

1
Conv
Fuel

4367
4571
4784
5008
5242
5486
5743
6011
6292
6585
6893
7215
7552
7904
8274
8660
9064
9488
9931
10395

2
Pump
Elec

-1739
-1805
-1874
-1945
-2019
-2095
-2175
-2258
-2344
-2433
-2525
-2621
-2721
-2824
-2931
-3043
-3158
-3278
-3403
-3532

3
Geo

260 Geo Maint
4367 Boiler Cost
0.0467 Credit Eligible
-1739 Discount Rate
0.07 Basic Inf Rate
20 Elec Inf Rate

4
Debt

5
Boiler

Maint Service Maint

400
413
426
440
455
469
485
500
517
533
551
569
587
606
626
646
667
689
711
734

1652
1652
1652
1652
1652
1652
1652
1652
1652
1652
1652
1652
1652
1652
1652
1652
1652
1652
1652
1652

260
268
277
286
295
305
315
325
336
347
358
370
382
394
407
420
434
448
462
ar7

6

400
17500

0.08

0.0325
0.0380

7

Savings Cumulative

4140
4273
4413
4561
4716
4879
5050
5230
5419
5618
5827
6047
6278
6520
6775
7043
7324
7620
7931
8257

Savings

4140
8413
12826
17387
22103
26981
32031
37261
42680
48298
54125
60172
66449
72970
79745
86788
94112
101732
109663
117920

8
PV

9
Cumlative

Savings PV Svngs

3833
3664
3503
3352
3209
3074
2947
2826
2711
2602
2499
2401
2308
2220
2136
2056
1980
1907
1838
1772

3833
7497
11000
14353
17562
20636
23583
26408
29119
31721
34221
36622
38930
41150
43286
45341
47321
49228
51066
52837



Year

OCoO~NOOOUITDS,WNERE

Boiler Maint

Conventional Fuel

Conv Fuel Inf Rate

Pump Electricity

Interest Rate

Term

1
Conv
Fuel

4367
4571
4784
5008
5242
5486
5743
6011
6292
6585
6893
7215
7552
7904
8274
8660
9064
9488
9931
10395

2
Pump
Elec

-1739
-1805
-1874
-1945
-2019
-2095
-2175
-2258
-2344
-2433
-2525
-2621
-2721
-2824
-2931
-3043
-3158
-3278
-3403
-3532

3
Geo

260 Geo Maint
4367 Boiler Cost
0.0467 Credit Eligible
-1739 Discount Rate
0.07 Basic Inf Rate
20 Elec Inf Rate

4
Debt

5
Boiler

Maint Service Maint

400
413
426
440
455
469
485
500
517
533
551
569
587
606
626
646
667
689
711
734

1652
1652
1652
1652
1652
1652
1652
1652
1652
1652
1652
1652
1652
1652
1652
1652
1652
1652
1652
1652

260
268
277
286
295
305
315
325
336
347
358
370
382
394
407
420
434
448
462
ar7

6

400
17500

0.09

0.0325
0.0380

7

Savings Cumulative

4140
4273
4413
4561
4716
4879
5050
5230
5419
5618
5827
6047
6278
6520
6775
7043
7324
7620
7931
8257

Savings

4140
8413
12826
17387
22103
26981
32031
37261
42680
48298
54125
60172
66449
72970
79745
86788
94112
101732
109663
117920

8
PV

9
Cumlative

Savings PV Svngs

3798
3597
3408
3231
3065
2909
2762
2625
2495
2373
2258
2150
2048
1951
1860
1774
1692
1615
1542
1473

3798
7395
10803
14034
17098
20007
22770
25395
27890
30263
32521
34671
36718
38669
40529
42303
43996
45611
47154
48627



Year

OCoO~NOOOUITDS,WNERE

Boiler Maint

Conventional Fuel

Conv Fuel Inf Rate

Pump Electricity

Interest Rate

Term

1
Conv
Fuel

4367
4571
4784
5008
5242
5486
5743
6011
6292
6585
6893
7215
7552
7904
8274
8660
9064
9488
9931
10395

2
Pump
Elec

-1739
-1805
-1874
-1945
-2019
-2095
-2175
-2258
-2344
-2433
-2525
-2621
-2721
-2824
-2931
-3043
-3158
-3278
-3403
-3532

3
Geo

260 Geo Maint
4367 Boiler Cost
0.0467 Credit Eligible
-1739 Discount Rate
0.07 Basic Inf Rate
20 Elec Inf Rate

4
Debt

5
Boiler

Maint Service Maint

400
413
426
440
455
469
485
500
517
533
551
569
587
606
626
646
667
689
711
734

1652
1652
1652
1652
1652
1652
1652
1652
1652
1652
1652
1652
1652
1652
1652
1652
1652
1652
1652
1652

260
268
277
286
295
305
315
325
336
347
358
370
382
394
407
420
434
448
462
ar7

6

400
17500

0.1

0.0325
0.0380

7

Savings Cumulative

4140
4273
4413
4561
4716
4879
5050
5230
5419
5618
5827
6047
6278
6520
6775
7043
7324
7620
7931
8257

Savings

4140
8413
12826
17387
22103
26981
32031
37261
42680
48298
54125
60172
66449
72970
79745
86788
94112
101732
109663
117920

8
PV

9
Cumlative

Savings PV Svngs

3764
3532
3316
3115
2928
2754
2591
2440
2298
2166
2042
1927
1818
1717
1622
1533
1449
1371
1297
1227

3764
7295
10611
13726
16654
19408
21999
24439
26737
28903
30946
32872
34691
36408
38029
39562
41011
42382
43679
44906
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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 100°F to 230°F with most home heating
wells in the 150°F to 200°F 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.



Wells

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).

From heating system Pump for
temperature control

«_\ N —C—® To waste

To heating system

Surface seal

Casing

L Well bore
6" to 10"

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.



From heating system

j_\»\

To heating system

Surface seal
packer

10" Well bore —

Natural — |

circulation .
Perforations

8" Casing

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.



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 /2" 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



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.



Domestic Hot Water

As discussed above, one method for heating domestic hot water is the use of a separate DHE
specifically for that purpose.

1" Domestic hot water 2 Y" space heating DHE

Hot water to taps <
Cold water \

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.

Space heating
equipment
_‘ To other homes

to / from well | +

-
L | Hot water

E to taps
|- Cold

Heat exchanger for
domestic hot water
heating

Multi-Home System



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.

Hot water to taps
-

To heating system —-a——
From heating system —>—\ N _— DHE

Cold water

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 180°F 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.

Adjusting
knob
Tempered
Hot - water
Cold —»

Tempering Valve



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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STATE OF OREGON

” e
WATER WELL REPORT & 25\
(as required by ORS 537.765)
Instructions for completing this report are on the last

(1) OWNER: Well Number
NawSCOTI CHE -
” )
e Sta Zip-

(2) TYPE OF WORK
New Well [ | Deepening [ | Alteration (repair/recondition) [_] Abandonment
(3) DRILL METHOD:

L 03 /5

WATER RESOU L £S DEPT(START CARD) # 109944
this form. . - .

LR

(9) LOCATION OF WELL by legal description:
CoumyKLAHATH Latitude

‘Longitude
Townshi£ N or S Range E or W. WM.
Section 1/4 1/4
Tax Lo Lot Block Subdivision

StreetAdd:\assofWell(ornean:stadnress)_a-z—z—s——l"OWER LAKE
RD. KLAMATH FALLS, OR

Rotary Air [ JRotary Mud ["]Cable [ Auger (10) STATIC WATER LEVEL:
[%]Othcr 163 FT 4 pelow land surface. pae 05-18-98
(4) PROPOSED USE: Artesian pressure 1b. per square inch. Date
®Domestic [ JCommunity [Jindustrial [ ]imigation (1) WATER BEARING ZONES:
[C] Thermal [ Injection [JLivestock  ["]Other
(5) BORE HOLE CONSTRUCTION: Depth at which water was first found _ 400 FT.
\/ Special Construction approval [ | Yes E] No Depth of Completed Well 406 ¢
Explosives used [ | Yes lﬁ No Type Amount From To Estimated Flow Rate | SWL
HOLE SEAL 400 406 55 GPM 163
Diameter From To Material From To Sacks or pounds
10" O | 38| CEMT& 0 6 SKS
BENTONITE 38 1.5 SKS
6" |38 406| OPEN
How was seal placed:  Method [JA [1B (Kl [p [JE (12) WELL LO(?,;und Elevation 3190
C] oOther
Backfill placed from ___ ft. to_ ft Material Material From To SWL
Gravel placedfrom __ ft. to_ ft Size of gravel TOP SOIL 0 3
(6) CASING/LINER: BROWN CLAY & BOULDERS 3 11
Dismeter From To Gauge Steel Plastic Welded Threaded I?ELLOW CLAY 11 37
Casing " +1 [B9 125 )E n @ O BROWN CLAY & CLAYSTONE 37 (104
0 0 O ] BROWN & GRAY CLAY & 104
0 0 O O CLAYSTONE 118
0 0 O O GRAY CLAY 118 172
Linerr NONE B 0O O O GRAY CLAYSTONE & CLAY 172 (184
0 ] O O CSANDY GRAY & BLUE CLAY | 184
Final location of shoe(s) NONE & CLAYSTONE 195
(7) PERFORATIONS/SCREENS: GRAY CLAY 195 1285
[ Perforations Method NONE GRAY CLAYSTONE 285 (314
[Screens Type Material BLUE SANDSTONE & GRAY 314
Stot . Tele/pipe CLAYSTONE 338
From | Mo s Number Damewr | s S9*® 'H"| HARD BLACK CLAYSTONE | 338 |382
| O RAY CLAY & CLAYSTONE 382 | 400
O O F_RACTURED BLACK CLAY- 400
0 O STONE W/STREAKS OF GRAY
M O CLAYSTONE 406 | 163
(8) WELL TESTS: Minimum testing time is 1 hour Date started09 - 13-98 Completed9-14-98
Flowing (unbonded) Water Well Constructor Certification:
[(JPump [ Bailer [ﬁ Air [ Artesian I certify that the work I performed on the construction, alteration, or abandonment
s s ___piasens e _ | e g i O e
. . and belief.
J WWC Number1 360
signed _ Y\ Qs Bockovins/ Dae & -21-99
Temperature of wa Depth Artesian Flow FoundONE (bonded) Water Well Constructor Certification:
Was a water analys1 Yes By whom I accept responsibility for the construction, alteration, or abandonment work
Did any strata contain water not suitable for intended use?  ["| Too little performed on this well during the construction dates reported above. All work

[(Jsalty [ ]Muddy [ |Odor [ ]Colored
Depth of strata: NONE

[ Other

performed during this time is in compliance with Oregon water supply well
construction standards. This report is true to the best of my knowledge and belief.

WWC Number 777

Signed :Sﬂﬂg & aéﬁél Date S'Zl’-ﬂ

ORIGINAL & FIRST COPY-WATER RESOURCES DEPARTMENT SECOND COPY-CONSTRUCTOR ¥ THIRD COPY-CUSTOMER


boydt


boydt

boydt


boydt



R=CEIVED

DEC 1 8 1997

STATE OF OREGON

WATER SUPPLY WELL REP
(as required by ORS 537.765)

Instructions for completing this report are onitAdEMpBIREG O Pm.

Wrer RESOURGES LEPT.

AT RS RS PG

WELL iD.#

4

Rac oy At i

110244

KLAM
= 189

(START CARD) #___33055

(1) OWNER:

Name

Well Number

Address

Ciy Klamath Falls,
(2) TYPE OF WORK

£ New Well [ ] Deepening [_] Alteration (repair/recondition) ] Abandonment
(3) DRILL METHOD:

suate  OR zZip 97601

(9) LOCATION OF WELL by legal description:

County Klamath Laiwde Longitude

Township 403 N or S Range 9B E or W. WM.
Section_ 3 NE 14 JE 1/4

TaxLot 100 Lot Block Subdivision

Street Address of Well (or nearest address)

(10) STATIC WATER LEVEL:
ft. below land surface.

Date 11/1/97

FARotary Air  [JRotary Mud  ["]Cable [JAuger

[]Other 133

(4) PROPOSED USE: Antesian pressure
F3Domestic = [ JCommunity [ ]Industrial [ JIrrigation

"] Thermal [JInjection [JLivestock  ["]Other

(5) BORE HOLE CONSTRUCTION:
Special Construction approval [ ] Yes KXNo Depth of Completed Well 289 .

1b. per square inch. Date

(11) WATER BEARING ZONES:

259

Depth at which water was first found

Explosives used [ | Yes{([X] Type Amount From To Estimated Flow Rate SWL
HOLE SEAL 259 289 20 133
Diameter From To Material From To Sacks or pounds
(,\\ 12 | 0| 213 cement ol21 | 11
6 213 28
(12) WELL LOG:
How was seal placed: Method [JA []B ¢ [p ([JE Ground Elevation
O Other
Backfill placed from ft. 0 ft. Material Material From To SWL
Gravel placed from fi. 10 fr. Size of gravel Topsoil 0 1
(6) CASING/LINER: .Brn sandstone 1 2
Diameter From To Gauge Steel  Plastic Welded Threaded Yellow clay 12 3
csing. 6 |T13 (214 .250x O K& | Coarse sambtone brn 3 Vi
O 0O O O Yellow clay 7 oL
10 | O O Gray clay and shale 94| 28911133
g 0o 0d O
Liner: | O O O
o 0O 0 O
Final location of shoe(s)
» (7) PERFORATIONS/SCREENS: /"‘é
[)Perforations Method
[ Screens Type Material
Slot Tele/pipe
From To size Nu Diameter size Casing Liner
. O 0J
C 5 B
' |
~ O O
e O 4d

P
(8) WELL TESTS: Minimum testing time is 1 hour

Flowing
[C]Pump [ Bailer R Air [JAnesian
(&Qﬂyllmln Drawdown Drill stem at Time
20 285
r4
N— @—
P

Temperature of waGr 120 2 Depth Anesian Flow Found
Was a water analysis done? 11O [_] Yes By whom
Did any strata contain water not suitable for intended use?110 [} Too little

{(JSalty [[JMuddy []Odor [JColored []Other
Depth of strata:

Date started 10( 28[ 9 E Completed

(unbonded) Water Well Constructor Certification:

1 certify that the work I performed on the construction, alteration, or abandonment
of this well is in compliance with Oregon water supply well construction standards.
Materials used and information reported above are true to the best of my knowledge
and belief.

WWC Number
Signed Date
(bonded) Water Well Constructor Certification:

T accept responsibility for the construction, alteration, or abandonment work
performed on this well during the construction dates reported above. All work
performed during this time is in compliance with Oregon water supply well
construction standards. This report is true to the best of my knowledge and belief.

. WWC Number P
Date

Signed

ORIGINAL & FIRST COPY-WATER RESOURCES DEPARTMENT ' SECOND COPY-CONSTRUCTOR ~ THIRD COPY-CUSTOMER
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STATE OF OREGON FEB 1 3 1998
WATER SUPPLY WELL REPORT

V\E};{%\ D o

(as eguired by ORS 537.765) WaTER RESOURGES DEPT. SIS T (START CARD) # __ 83040
Instructions for completing this report arm

(1) OWNER: Well Number

City zip 97601
(2) TYPE OF WORK

FKFNew Well ] Deepening {_] Alteration (repair/recondition) [_] Abandonment
(3) DRILL METHOD:

FRRotary Air [ JRotary Mud [ ]Cable [JAuger

[]Other

(9) LOCATION OF WELL by legal description:

County Klamath Laitde Longitude

Township 403 N or S Range i E or W. WM.
Section 34 Nig 114 N3 1/4

TaxLot 100 Lot Block Subdivision

Street Address of Well (or nearest address)

(10) STATIC WATER LEVEL:

83 ' ft. below land surface. Date 2/5/ ‘98

(4 PROPOSED USE:

[ Domestic ~ [JCommunity [ Jindustrial [ JIrrigation
KR Thermal O njection [JLivestock [ ]Other

(5) BORE HOLE CONSTRUCTION:

Artesian pressure 1b. per square inch. Date

(11) WATER BEARING ZONES:

Depth at which water was first found 2!

Special Construction approval ] Yes K]No Depth of Completed Well 360 ft.

Explosives used [ ]Yes [X]No Type Amount From To Estimated Flow Rate SWL
HOLE SEAL 62" 92! 50 5ot

Diameter From To Material From To Sacks or pounds 312 ' 360 ' L’«OO 33!

168 1 0 | 200| cement -1%20 | 13

bentonite| 20 [180[{122

cement 180[ 200155

10" | 200] 360
How was seal placed: Method [JA [JB [J¢ XD [E

[:] Other

(12) WELL LOG:

Ground Elevation

Backfill placed from _20  fi. to_ 180 f.  Material Lﬂ";bentonit* Material From To SWL
Gravel placed from ft. to ft. Size of gravel Topsoil 0 2
(6) CASING/LINER: Packed brn sand 2 15
Diamcter  From  To Gauge Steel  Plastic Welded Threaded | | Yellow clay 15 a2
Casing-__ 10 +1 1217,250IF O 0 0 Gray clay & shale 82 190 55
O O 4 (] Gray clay 190 260
O 0O 0O 0O Yellow clay 260 295
O O 0O O Gray clay 295 19
Liner: O O O il Sray shale 319 360( 82
O 0O O O
Final location of shoe(s)
(7) PERFORATIONS/SCREENS:
[JPerforations Method /
[} Screens Type _—Material
From To filf: Number ameter ’I‘c‘sei/zpeipe Casing Liner
] [l O
] O O
O O
A Il O
= O 04
(8) WELL TESTS: Minimum testing time is 1 hour Date started 1.0 / 30 / 97 Completed 2 / 5 / 28

Flowing

CJPump [ Bailer K] Air [[] Artesian
Yj I/min Drawdown Drill stem at i

(200 ) 355 1hy,

T —
Temperature of wat<r 184° ! Depth Antesian Flow Found
Was a water analysis 20 Yes By whom
Did any strata contain water not suitable for intended use? Y] Too litle

[JSaly [JMuddy DOdor []Colored [K]Other __ CcOLd
Depth of strata: o2

(unbonded) Water Well Constructor Certification:

I centify that the work I performed on the construction, alteration, or abandonment
of this well is in compliance with Oregon water supply well construction standards.
Materials used and information reported above are true to the best of my knowledge
and belief.

WWC Number
Signed Date
(bondcd) Water Well Constructor Certification:

T'accept responsibility for the construction, alteration, or abandonment work
performed on this well during the construction dates reported above. All work
performed during this time is in compliance with Oregon water supply well
construction standards. This report is true to the best of my knowledge and belief.

Signed

WWC Number /2. 28
Dae _2/) 2/95

ORIGINAL & FIRST COPY-WATER RESOURCES DEPARTMENT SECOND COPY-CONSTRUCTOR  THIRD COPY-CUSTOMER
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19 11025
STATE OF OREGON FEB 131998 WELL ;.D.# 10251
WATER SUPPLY WELL REPORT LAM 0L
(as required by ORS 537.765) WATER RESOURCES DEPT. (START CARD) # PR D)

Instructions for completing this report are on mm

S5k

Well Number

(1) OWNER:

ciy Klamath Falls, Sute  OR Zip 97601
(2) TYPE OF WORK
[JNew Well [K]Deepening [ ] Alteration (repair/recondition) [ ] Abandonment

(3) DRILL METHOD:

(10) STATIC WATER LEVEL:

(9) LOCATION OF WELL by legal description:

County _Klamath Latimde Longitude

Township Lo N or S Range__ 9T E or W. WM.
Section 34 oW 1/4 N5 1/4

TaxLot 100 Lot Block Subdivision

Street Address of Well (or nearest address)

21 ft. below land surface.

Date 2/5( 98

[JRotary Air [ JRotary Mud  E¥Cable [JAuger

[]Other

(4) PROPOSED USE: Artesian pressure
[[] Domestic (O Community [ ]Industrial [J1rrigation

[® Thermal [ Injection [JLivestock  []Other

* (5) BORE HOLE CONSTRUCTION:
Special Construction approval [_] Yes E¥No Depth of Completed Well 265 1.

Depth at which water was first found

Ib. per square inch. Date

(11) WATER BEARING ZONES:

—_

/

Explosives used D Yes [E No Type Amount From To fed Flow Rate SWL
HOLE SEAL 1
Diameter From To Material From To Sacks or pounds /
a" 230 265 / //
/
(12) WELL LOG:
How was seal placed: Method [JA [JB [Jc [OIb [JE Ground Elevation
D Other
Backfill placed from ft. to ft. Material Material From To SWL
Gravel placed from ft. to ft. Size of gravel Retrieve Jjet pump
(6) CASING/LINER: . from botcvom of
Diameter From To Gauge Steel  Plastic Welded Threaded hole
Casing:__ +1 (19 1250|gx O O O Measure into 215’
M O O 0O Bail and clean to 230°
O 0O 0O 0 Drill
. 0 0 0 Gray clay and shle 23 200
Liner: O O O 0 Hard gray shale 240 1 265
1 I I R O
Final location of shoe(s)
r\ (7) PERFORATIONS/SCREENS:
{TIPerforations Method /
[JScreens Type _——Maerial
Slot Tele/pipe
From To size Numbe ameler size Casing Liner
O U
O O
— o O
7 (| O
O O
(8) WELL TESTS: Minimum testing time is 1 hour Date started 9/ “‘/ 97 Completed 2/5/95
Flowing (unbonded) Water Well Constructor Certification:
{JPump [X]Bailer [(JAir []Antesian I centify that the work I performed on the construction, alteration, orabandonment
JPTTTEalMe,__ Drawdown Dril stem at Material used and irformation eporied sbove are ase o e et of my Khwiedge
( 30 )] 20'aa ( 1 hr.) and belief.
~— ~— WWC Number
Signed Date

Depth Artesian Flow Found
] Yes By whom

Did any strata contain water not suitable for intended use?

[JSalty [JMuddy [JOdor []Colored []Other
Depth of sirata:

Temperature of witer 900

Was a water analysis

[ Too little

(bonded) Water Well Constructor Certification:

I accept responsibility for the construction, alteration, or abandonment work

performed on this well during the construction dates reported above. All work
performed during this time is in compliance with Oregon water supply well
construction standards. This report is true to the best of my knowledge and belief.

Signed 0<O -# {QGXW\ " Numll;:; /227/2 287 78

ORIGINAL & FIRST COPY-WATER RESOURCES DEPARTMENT SECOND COPY- CONsTRUCT OR  THIRD COPY-CUSTOMER
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NOTICE TO WATER WELL comAgron. A
The original and first ¢g; 4

of this report aretobg W A r;:;) o

filed with the i A
STATE ENGINEER, SALEM 10, O, GON a e o
within 30 days from the ég Y i

of well completion.

qv‘ggmn WELL REPORT

STATE OF OREGON
(P’lease type or print)

oY
el

"State Well No. 46// 7= "7]7 f

State Permit No.

Drawdown is amount water-level is

(11) WELL TESTS: lowered below static level
Was & pump test made? [] Yes B{No If yes, by whom?

Yield: gal./min, with £t. drawdown after

» o ” 2

(2) LOCATION OF WELL:

County }{ MW 771 Driller’s \;vell number #

kA SE 4 Section & 7 T, A7 Ky ﬁ?& W.M.

Bearing and distance from section or subdivision corner

’” ” iH) ”»

T —

Batler te f g)l./min. with / é ft. drawdown after /  hrs.
___4;; 9 / .
Artesian flo g 'g.p.m. Date

Temperature of wlter / s a_chemical analysis made? {] Yes ¥ No

(12) WELL LO

. Diameter of well below casing ... R .............
Depth drilled 2 270 f£t. Depth of completed well

o

Formation: Describe by color, character, size of material and structure, and
show thickness of aqu {ie'rs and the kind and nature of the material in each
stratum penetrated, with at least one entry j'or each change of formation

MATERIAL FROM | TO
(3) TYPE OF WORK (check): A -7’» NPyya 4 ,7,

well X Deepening ] Reconditioning [] Abandon [J ZRA ALY 4 38

bandonment, descripe material and procedure in Item 12. V( .A lﬂ ” : C ’. y e? d‘ v
(4) PROPOSED USE (check): | (5) TYPE OF WELL: / f’},"j 5« q‘f&f}ffé .?4‘;_ 1927{{
Domestic [] Industrial [1 Municipal [J Ié:ﬁry 3] ?:tizfee; B : e 22 / .
Test Well [ Other K Duge % Bored [ —Wy ,/ 7 ¢ Zz ?L -

Irrigation [J . SLRe N SAAL /26 | Ao
(6) CASING INSTALLE-D' Threaded [] Welded Ji{_ o

........ .» Dfam. from

ft. Gage

g%” Diam. from 1“8[..'54. to mc? é e £E. Gage 62@ —

e, Diam. from

£t. to

(7) PERFORATIONS:
Type of perforator used

___Perforated? [] Yes mro

Size of perforations

inbyr in,

..................... - pertorations n‘om

s e, T fOTAtiONs from ...

euemessrmes e perforétions from

’ ..................... perforations from .........ceco £f. t0 £t.

oo DEITOTALIONS FLOM ot arienreenn, £ 10 £,

(8) SCREENS:

Manufacturer’s Name =

. Well screen installed? [] Yes RNO

s Model No,
... Slot size ..w.—i. Set from ft. to £t
... Slot size ..o Set from £t, to £t.

(9) CONSTRUCTION:

Well seal—Material used in seal .
Depth of seal
Diameter of well bore to bottom of seal M/-Q in.
Were any loose strata cemented off? [] Yes nNo
Wasg a drive shoe used?%Yes O No

Wasg well gravel packed? [} Yes ﬂ‘Nn

WM‘:RM

ft,.. Was a packer-used?

A
Depth o

Size of gravel:

e

gt £0 £t. o
Gravel placed from — ?v. sreseeees b e
Did any strata contain unusable wa@_@_s_%}‘!o )
Type of water? 4327;11 of strata —
Method of sealing strata off — e o

(16) WATER LEVELS:

Static level /0 4/ #t. below lind surface Date 3 / /é 2

- P I . Fi [

Work started 719'4 fl Completed J/ /i g’ /4 o

Date well drilling machine moved of! of well J //£ ,_/é z 19
4

(13) PUMP: ‘7

Manufacturer’s Name
Type:

HP.

Water Well Conftractor’s Certification:

This well was drilled under my jurisdiction and this report is
true to the best of my knowledge and belief.

NAME £ é;rgx:z:ﬁe}/ Ty rint)
Address c{ fj / A/ (74 Ae A) jyﬂ/ﬁ p
(1S

Drilling Machine Operator S

Signed] ... -
L 1 7 C atMVeu con

Artesian pressure Ibs, per square inch Date . _.1_Contractor’s License No. ? 72 Date -.
(USE ADDITIONAL SHEETS IF NECESSARY) ,

,}

"
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STATE OF OREGON @\B PR
WATER WELL REPORT (Y 90 Use |
(as required by ORS 537.765) (START CARD) # 8 ? 0 /
(1) ow ER: Well Number: )) LOCATION QF WELL by legal description:
Name g gjg) 2th Dﬁam pYe Distvic cQﬁE&"K[ﬁ@ﬂ% Latitude F' ‘ Longitade ' "
Address _hnrin Township Nor§, Rﬁ: EorW, WM.
City K’Mf?}é Fﬂl{ State O 4 D i j Z Z / Section _Mé_ Y _MMZ Y
(2) TYPE OF WORK: Tax Lot Lot Block Subdivision
[ New Well m/Deepqq ] Reconditibn ] ‘Abandon Street Address of Well (or nearest address)
(3) DRILL METHOD ,2/
] Rotary Air [ RotaryMud ¥ Cable (10) STATIC WATER LEVEL:
1 other ; E—— ft. below land surface. Date Mf / é
(4 PROPOSED USE: Artesian pressure 1b. per square inch. Date .~
Domestic O Community D Industrial D Irrigation (1 1) WATER BEARING ZONES:
[ Thermal | Injection [ Other L .
(5) BORE HOLE CONSTRUCTION: Depth at which water was first found
' Special Construction approval Y€8 II‘]]S/ Depth of Completed Well A#ﬁ' ft. Ff;/n A bj‘ z/ EStimated/I;OW Rate 5‘%1'
Yes No i
Explosives used O Type Amount _ ‘£ 7 L3 O :? v
HOLE SEAL _ Amount
Material From To sacks or pounds

. Diameter From To

él éu (12) WELL LOG: .. Ground elevation
L Ld .
Material From To SWL
Geroy Clruwf i Jepim <
Howwassealplaced:Method [1 A [dB [dc Op OE \ /Mk m# 48 / 6
O other v
Backfill placed from ft. to ft.  Material
Gravel placed from ft. to ft.  Size of gravel
(6) CASING/LINER:
Diameter  From To  Gauge| Steel Plastic Welded Threaded
Casing: a | | |
O (]} ] (]
o O 0 0O
0O 0O O [
Liner: O [ O |
.o 0O O O
‘ Final location of shoe(s)
(7) PERFORATION S/SCREENS
[ Perforations © Method ___ _
[ Screens Type Material
Slot Tele/pipe
. From To size Number, Diameter size Casing Liner
O O
| |
|10
o O ) 1
O O Date started_/élé_@_éga___ Completed [ d
] [
—— " — (unbonded) Water Well Constructor Certification:
(8) WELL TESTS: Minimum testing time is 1 hg‘;lr, 1 certify that the worl§ 1 performed on the construction, alteration, or
O p Baile O Air Ar(;::inai abandonment of this well 1s in compliance with Oregon well construction
ump ater standards. Materials used and information reported above are true to my best
Yield gal/min Drawdown Drill stem at Time knowledge and belief.
rea 1 WWC Number
=0 / (@) Signed . Date
(bonded) Water Well Constructor Certification:
Temperature of water Z 6 z 5 Depth Artesian Flow Found I accept responsibility for the construction, alteration, or abandonment

Was a water analysis done? w O ves By whom
Did any strata contain water not suitable for intended use?
O saity I Muddy I 0dor [I Colored [ Other
Depth of strata: ) -

O Too little

work performed on this well during the construction dates reported above. al
work performed during this time is in compliance with Oregon wel

coqstructio standards. This peport is true to the best of my knowledge anc
belief. ‘i 3 v WWC Number
Signed 7 Date

ORIGINAL & FIRST COPY - WATER RESOURCES DEPARTMENT

SECOND COPY - CONSTRUCTOR

THIRD COPY - CUSTOMER 9809C 3/8!




of this report are to be
filed with the

STATE ENGINEER, SALEM, OREGON 97310
within 30 days from the date
of well completion.

NOTICE.TO WATER WELL CONTRACTOR ) c E I V E D \W\ 4 03 m
The original and first copy P W ATER WELL RERE‘ /

STATE OF OREGON MAR 181977 State Well No. //5 Yl D?CL b

(Please type or print)
Mﬁ?ﬁ it N
{Do not write above W‘l‘;g)ﬂ RE 5OURCE5 grmt o

SALEM, ORECON

¢)) OWNER: o S * -] (10) LOCATION OF WELL:
ame MUAMATA DRAJNA GE DisTric 77 |County NAAN/r) /5  Drillers well number )
Aadress § £2 AN Y > | AL U N iSection AT H /S R ?,4‘5 WM.,
K AA 7/6 FA £ {‘0/‘? (;, Bearing and distance from section or_subdivision corner ! o
(2) TYPE OF WORK (check): ; :
New Well /ﬁ\ Deepening [} Reconditioning ] Abandon O ) ) S T : ) ) ’
i d d in It 12,
If abandonment, describe material and procedure in Item (11) WATER LEVEL Comple te d Well
(3) TYPE OF WELL: | (4) PROPOSED USE (check): Depth at which water was first :Eound i j 4
lggéz;:y ?erg;':;l g - -| Domestic wndustrial O Municipal [ | Static level &), / ‘ ft “below Land surface Date 1 /1 6:’/7 )’
I —7 7
Dug 1 Bored T[] Irrigation [J Test Well [] Other B\ | Artesian pressure }bs per square inch. Date
CASING INSTALLED: Threaded [ Welded 9\ (12) WELL LOG: Diameter of well below casing P .............. _—
...’ Diam. from " ft. to o Tt Gage e - : - — - — ——
' o - { Depth drilled ft. Depth of completed well . ) £t
b%’.’;” Diam. from iy ft.. to .. ",/ L3 gt Gage .ﬂ&bo ...... - 5 4@5 PR 5 L/ 5
” Formation: Describe color, texture, grain size and structure of materials;
------------------ Diam. from . 1t _to —— ff. Gage ..oe | ang show thickness and nature of each stratum and aquifer penetrated,
with at least one entry for each change of formation. Report each change in
. PERFORATIONS: Perforated? [] Yes , /No. position of Static Water Level andhindicate principal water-bearing strata.
Type of perforatorused .. . e ] . _ MATERIAL ' From To SWL
Size of perforations ) _in. by N S ] _ . Mfg B WM»JZ, 2 / 7 -
perforations £rom ft. to ft. \(‘ A/Vd s Cf /?/7 M & La : fl 4 (?
perforations from SIS, ;A . ) . ft. ) ¢ e Llcw QLAY /n‘&j Pl ]
perforations frorm £t. to ) £t. A? AN G’% Vodit C)'r‘),/v a [ A’[’/ ) 7 3 A
@RAY SAND s Ton/ & IR ¥
(7) SCREENS: - wel screen installed? [J Yes XNO LRAY 04 A i FC 1138
Manutacturer's Name S— L | 2 PAT SANY STEN VAR IR
Type g M0L NO. e &PIY LAY ’ ) 74 |36 B
Diam. oo SI0E S12 i St O o #80 oeee | EPAY CIAY HARD CTHEANS 300 4/ VE]
Diam, ... Slot SiZe e ... Set from i At. to | 4 /? A/ g LAY 4 T3 o of N
8) WELL TESTS- Drawdown is amouﬁt water level is A’/Akb 'P’AA (‘i AL—ALK’E’ & /j{ 4 '/ 0“4‘5’1‘ L"/A’— -
( ) * lowered below static level
‘Was a pump test made? [] Yes ﬁNo;ff yes, by Whom? ) . ' _ ] o
‘ ' gal./min. with it. ggawdown after hrs. o
B L AT 20 6PME JAOT  »  la i :
" l“"’& GPM@ &oﬁ ] llf/ :71A 1,‘ o
Bailer test gal./min, with _ £t. firawdown after s, ’ ; i
Artesian flow _ gpm. - _ ' -
perature of wateyjb D Depth artesian flow encountered .................... #t. | Work started .Q /g 3" / 7}' 19 Completed 3 [2 & / 7 219
. D
(9) CONSTRUCTION: ate well drlllmg machme moved off of well _4 A;) QJ? 7 19
Well seal—Material used }ZC/K/ 7, Yy A Drlll';;lg Macllime Opera:or’s'c (éertxf(;cation q
is well was eonstructed under irect supervision.
Well sealed from land surface to, A/ 7i; ft. | Materials used)and infgrmation repo ed above are true to my
Diameter of well bore to bottom of seal ..fw i in, best knowlegge/ and belief.
Diameter of well bore below seal < in. . [Signed] ... / d .Z ..... Date ] /4/,, A.......
Number of sacks of cement used in well Seal et sacks Drilli @riliing Machie opera o % ( S”é o
Number of sacks of bentonite used in webl Seal[_ 7 sacks rilling Machine Operator’s g":rlcense No.
AZ QAN A o
Brand name of bentonite g Water Well Contractor’s Certification:
Number of pounds of bentonite p&r 100 gallons Thi 1 drilled und g
o - s well was drilled under my jurisdiction and this report is
of water M - 1bs./100 gals. | {16 to the best of my knowledge and belief. P
Was a drive shoe used? Yes [ONo. Plugs .......... Size: location ... £t. Name - £; E S ToLEY gf Sou € won U Db IN o
Did any strata contain unusable water? [ ELYes _ﬁ;No N +  (Person, firm or corporation) (Type or print)
Type of water? i depth of strata Address .383 .7 H'-o” £ AK(. FrahTlH /"ﬁ (A
= = = - - B - - < 1 . )
Method of sealing strata o:t‘.f [ N | [Signed] ... 4;. et 2] i~
Was well gravel packed? [ Yes MO ) Size of gravel J———— o ) ) (Water eum'cm)
Gravel placed from £ to - : 1t. . Contractor’s License No. QC[ Date - {I/ / L} / 7. ")’ , 19,

— —(USE ADDITIONAL SHEETS IF NECESSARY) SP445856-119




NOTICE TO WATER WELL CONTRACTGCR

The original and first copy of this report
are to be filed with the \b\(}v

WATER RESOURCES DEPARTMENT.
SALEM, OREGON 97310
within 30 days from the date
of well completion.

ATER WELL REPORT

STATE OF OREGON
(Please type or print)

‘State Well No4ab A 5—55 bC_

(8102

M. s

[ Yy State Permit No.

(De nat write above this line) -

(1) OWNER:

Name

(10) LOCATION-OF, WELL:
County Klamath Driller’'s well number

Tower Klamath lake, Merrill, Oregon

Address

(2) TYPE OF WORK (check):
New Well & Deepening 0 Reconditioning [

If abandonment, describe material and procedure in Item 12.

(3) TYPE OF WELL: | (4) PROPOSED USE (check):

Rotary K] Driven J

Abandon O

Domestic [J Industrial J Municipal O

Cable 0O Jetted O

Dug O Bored OO Irrigation X} Test Well [J Other (]

# CASING INSTALLED: ngaded o weldedﬂz 0
............ » Diam. from ft. to 3 ft. 5

7 Diam. from

...... ” Diam. from

PERFORATIONS:

SW %Nw 14Setion35 T .41 =R OE W.M.

Bearmg and distance from section or subdivision gorner AEPI’OX.

¥ ZeeT Noash pwd 460 Ffec7”
2357 Of The IW Cyexcnw of $ITTHFL e
(11) WATER ' LEVEL: Completed well.
175 ft.
ft. below land surface. Datﬂ»/ 311/77

Depth at which water was first found

Static level 115

Artesian pressure Ibs. per square inch. Date

(12) WELL LOG:

Depth drilled

Diameter of well below casing ..... l Ll' ................
8% 6304

Formation: Describe color, texture, grain size and structure of materials;
and show thickness and nature of each stratum and aquifer penetrated,
with at least one entry for each change of formation. Report each change in

ft. Depth of completed well

Perforated? [J] Yes ﬁ No. position of Static Water Level and indicate principal water-bearing strata.
‘1 ype of perforator used mmeSEmmmSEmem_—— MATERIAL From To SWL
Size of perforations === in. by i in. - Top SOil 0 2
e PETgOTAtions from Tt to . tt. | __Hard pan sand stone 2 8
T perforations £rom ... 2t t0 ToTTTTn. | Yellow chalk 8 20
.......... .. perforations from e £, t0 e 1. Sand and broken sand stone 20 38
Yellow chalk 30 100
(7) SCREENS: Well screen installed? [J Yes [X No Blue clay 100 [ 175
Manufacturer’s Name ....= - Semi hard sgre 174 1801 118
Type o 10 o o o S Model No. ................ harbvatvmi o _ Blue gzgx glgv 180 290
Diam. ........ms= Slot size ..mmm Set from ... === ft. to mTTLLft Yexllow chalk or clay 220 280
Diam. ........m==8lot size .. === Set from mme ft. to buodoorbont ft. Grey clav or Cha.lk - 280 | 300
Blue gr la 3
. Drawdown i nt water level i ___g_ey_c__y_gr__chalk____lo.o_ﬁo___
(8) WELL TESTS: loﬁgegmloswas?a%lc le\v'veal erjever Grey sand and WMLQIIS.’G.&JS 1130 0 11€
Was a pump test made? ¥ Yes [] No 1f yes, by Wh°m"\'a.l—1-£-—12mn-p- Sand stone brown W/ water 0 500 115
yinlg: 650 gal./min. with 60 ft. drawdown after hrs. Blue \'s 5!)0 505
=== " - » - Black lava rock 505 1525 | 115
v ———— ., —— ; —— Blue clay 525 |560
. — — Grey clay 560 | 590
Bailer test gal./min. with ft. drawdown after hrs. Gre ro ‘;QO €10l 11 5
Artesian flow === g.p.m. = A'I £an | 11%
- - - 7
__perature of water 164 Depth artesian flow encountered ................. #. | Work started Feb 28 19 ?8 Completed March 30 1978
i d March 30
(9) CONSTRUCTION: Date well drilling machine moved off of well 3 1931
Well seal—Material used ... Cement ... Drilling Machine Operator’s Certification:
This well was constructed under my direct supervision.
Well sealed from land surface to ... 63 ................................................. ft. Materials ed and information reported above are true to my
Diameter of well bore to bottom of seal ............ 18. in best know?ge angr’belief. )
Diameter of well bore below seal ... L i [Signed] £..€ (€€ Ly N{‘ _____________ ( J.{LDateu‘/.Bl......f...., ,19_7_8'
Number of sacks of cement used in well seal ........ 35 ................................ sacks (Drilling hine operator) 201
Drilling Machine Operator’s License No. ... .55 e,

How was cement grout placed? ... Poured. iIn.. . ...

............ ~Slze: location ..

Was a drive shoe used? [J Yes (X No Plugs

Water Well Contractor’s Certification:

This well was drilled under my jurisdiction and this report is
true to the best of my knowledge and belief.

Name .Wilson DRilling. Contractor Inc..........
Did any strata contain unusable water? ] Yes X] No (Person, firm or corporation) (Type or print)
Type of water? " TTT"= depth of strata - Address P 0..Box 136, Merr i;lo Oregon
- (

Method of sealing strata off - o o e s e [S1gned] /‘_ ‘ L«{ ‘ :/u'm
Was well gravel packed? {] Yes & No Size of gravel: ... (Wate{Well c""“‘“‘"') 8
Gravel placed from ........ borivemistm iR < TR - SRR 3 = Contractor’s License No. 169 Date / A 19?....

(USE ADDITIONAL SHEETS IF NECESSARY) SP*45656-119
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= B IS ECEIVE OBSERVATION WELL -

File Original and NOV 10 198 WELL REPORT State Well No. 40// 7~ 27P
rst Copy w, e )
Sﬁg\i‘ OEEGON ' STATE ENG!NW OF OREGON State Permit No.
BACEV  WRESON
(1) OWNER: ooy (11) WELL TESTS: ooy i ot tovel "K' Hartley
Name Was a pum ade? ¥ Yes []No If yes, by whom? -
Address Mid_].ﬂﬂd., Lregen Yield: i )_150 Eal./min. with = 2 ft. drawdown after l,[. hrs,
. ) . ”» v B woo_ S e ~ u ]
(2) LOCATION OF WELL: v— — p—— e
County Klamath Owner's number, if any— at e: sﬂ gal. /min. w lf:‘ tdrawdown Ller o
% % Section DN T JAOS R T L wm emen LW 7o N\ _gpm. Date I
Bearing and distance from section or subdivision corner 07—_ ? Temperature o;water VBE)a_chemical analysis made? [J Yes ﬁ»Nor w
— | a2 wELL LEGS Diameter of well L0 LsBs__ inches.
-| Depth drilled 1 ft. Depth of completed well h]:8 £,
. - . : . Formation: Describe by color, character, size of material and structure, and
show thickness of aquifers and the kind and nature of the material in each
‘ -~ — stratum penetrated, with at least one entry for each change of formation. )
—. - - ————— MATERIAL@@/G 2 Al¢FROM TO
(3) TYPE OF WORK (check): Sandy Leam dJ 0 L 7
New Well ¥ Deepening [] Reconditioning [ Abandon [1 | _ Yellew shale by 19
If sgendonment, describe material and procedure in Item 11. Sand 2 gravel & beulders ) 19 2l
Yellew shale 21 38
(4) PROPOSED USE (check): (5) TYPE OF WELL: Blue shale ' 38 50
Domestic [J Industrial [] Municipal [J léz_s:y ?g;’:: g Java 'boulderMs’aale ) 50 53
Irﬂggoe% iﬂ w’lée%te Vlgell O Other 0 Dug 1 Bored [l blue shale 53 ] 126
— fine gravel 126 127
(6) CASING INSTALLED: Threaded [] Welded (X gray shale, caviag 127 152
10 —-3~ZE---~5-’5}1:81“~ from g gray-blue skale , 152 168 "%
------- =*"Mam. from ft. to sandy blue shale 168 173
------------ .."” Diam. from ft. to blue shale with hard streaks 173 189
ava beulders embedded in
(7) PERFORATIONS: Pertorated? [Yes [XNo L u_der °b§’_§ g 189 200~
T;';; °t£pm:mt:ir used — o o= Tava reck cemented 200 250
S — e | _brillfast blue shale 240 | 261 ;b
e PEETORAToNS Zrom Tava reck and blue shale 261 e
- perforations from . ft. to £t. gravel 272 273 +
B "e”‘““:““’ from . = | “erey sicky shale 273 | 285
— perforations from ° | " s8It brewn semdy clay — 285 306 .-
... perforations from ft. to ft. grey bluo shale 306 3'—1—7 £
N(S) SCREENS: Well screen installed [] Yes [XNo hard basalt beulders 3L7 | 353
Manufacturer’s Name i} A . . bsulders & black sticky clay 353 366 .
Type e Model NO. oo | OLU€ D3SaIL TOCk 306 >Th e
Q ............... slot size .... ft. to ft. Sticlw GT&Y 374 375 o
Lo e SOt siZE ... ft. to #. | work started Sepb. 16 19 65 Completed  N®V. 8 19 65 ]
(9) CONSTRUCTION: (13) PUMP:
Was well gravel packed? [J Yes No Size of gravel: .crcmonvoeen Manufacturer's Name
Gravel placed from ¥ S — -ft. 179 Type: . HP.
Was a surface seal provided? Fe%eé [0 No To what depth? ...~ . ... £t
Material used in seal— Bo S S — - - .| Well Driller’s Statement:
Did any sirata contain unusable water? []¥es ] No . N This well was drilled under my jurisdiction and this report is
Type of water? <_”417)1g_§t§ 9f_§1_;_raiga‘ S true to the best of my knowledge and belief.
Method of sealing strata off I S - | NamE Een Hartley Well Drilling
{Person, firm, or’corporation) {Type or print)
(10) WATER LEYELS: Bex 542, Klamath Falls, Oregen
Static level FB‘é £t. b“elgyﬁipd surface Date ll )J-"GS Address 5 2 ) 2 g
Artesian pressure ___1bs. per square inch Date _ Driller’s well number b2 ... 0
Log Accepted by: [Signed] 2/:7 W
. T e (Well Driller)
[Signed] e _Date ... 2 10 | g ense No. 161 — pat¥” Nev, 8, ’ 19. 65

(USE ADDITION AL SHEETS IF NECESSARY) :
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WATER WELL REPORT o 3\

. STATE OF OREGON . (OO ) ~ fox \x)\,\)Q g WATER RESOURCES DEF‘EMlc,emﬂ\IO
| Dok ‘o\M l2) jﬂ%

= EJS\J 10 %@“\L wame. HOS|IE= 9\3&&

SALEM, OREGON

(1) OWNER: (10) LOCATION OF WELL

Nem D County Klamath ____ Driller’s well number i

Addr o SE_% SE WSetin 22 T UOS RO WM.
- Tax Lot # Lot Blk Subdivision :

City Mid4land

State 094'76'211

(2) TYPE OF WORK (check):

New Well (X Deepening [0

Reconditioning O Abandon OJ ~ -

If abandonment, describe material and procedure in Item 12.

3) TYPE OF WELL:
RotaryAir @ Driven 0O

By Mud 0 Dug o
a Bored o

(4) PROPOSED USE (check):

Domestic O Industrial {1 Municipal O

Irrigation X Test Well 3 Other . a-
Thermal: Withdrawal {1 Reinjection [

(5) CASING INSTALLED: stet & Plastic ]

Address at well location: T

i

(11) WATER LEVEL: Completed well.

Depth at which water was firstfound 170 b
Static level 141 ) ft. below land surface. Date

Artesian pressure . Ibs. per square inch. Date

(12) WELL LOG: Dlameber of well below casing . 8 " [
Depthdrilled 597 ft. Depth of completed well 597 ft.

Well seal—Material used Cement.,u_m

Well sealed from land surface to ..

Diameter of well bore to bottom of seal ,. 12 in.
Diameter of well bore below seal .......

Number of sacks of cement used in well seal _ 2)4 ol 9 Bmt@nite sacks

‘How was cement grout placed? pwilped.,fr@ bOttm qu
-gasing. up. %o the ground surface..
T

Was a drive shoe used? [ Yes
Did any strata contain unusable

#No Plugs............ Size: location............. ft.
water? ] Yes [XNo

Threaded [ Welded O Formation: Describe color, texture, grain size and structure of materials; and show
8 17 }4 ’ 250 '| thickness and nature of each stratum and aquifer penetrated, with at least one entry -
--------- " Diam. from .. - ft. to. o ft. Gauge .m&2N. i | for each change of formation. Report each change in position of Static Water Level
e DAL FEOMY 1. rvns e B 80 e onrcecvecene b GAUEE  vveeeivevevernerennn .| &nd indicate principal water-bearing strata.
. LINER INSTALLED: MATERIAL From | To SWL
.......... " Diam. from ..o S0 Lt Gauge b Top soll and boulders 0 2
' (6) PERFORATIONS: Perforated? 0 Yes % No Brown clay and boulders 2] 6
Type of perforafor used _ - Yellow clay - 6 52
Size of perforations m by o — | Yellow clay w/streaks of
: : brown claystone - 52 | 116
[T PVPPPPRINPRRON . ' o (o) c: 15 103 s7-5 3 22+ UUUIETIRUION L7 7 SO ft.
eettennnameanemcmes s tas vuensar s renss o cor e nes PELTOTALIONS FEOM ..rriian s f;:. |7 JUOTOTOTIRI i A Blue Clav - : 116 126
- perforations from ft. to, .Jt Blue clay Stone . 126 160
1ttt e s e a nnr e e £ e S shale | 160 170
(7) SCREENS: Well screen installed? [J Yes X1 No Black rock 170 [ 218 | 1k
Manufacturer’s Name ...........ccrmnmcrimns . Fractured black rock 218 250
TYPE revvinnrcennrnaans - : Model No. ....cnrvrenarnneenane. Black rock . 250 | 293
Diam. wronen- Slot Size .......ieBetfrom . 40 e ft. | Clay mixed w/sandstone 293 296 141 '7 7
Diam. . SlotSize.......... Betfrom o b0 i, ft. | Black rock broken X } 296 | 332 143 '
(8) WELL TESTS: gli:vvd:tvavg cl'sl :‘.:ioﬁnt water level is lowered Bla.Ck rock ( m) i 7 332 | 597
’\ a pump test made? TJ Yes [§ No If yes, by whom?
1eld: . ) gal./min_. with _ _ ft. drawdown after hrs. -
¢ = /dt111 stem @ 275 1"
Air test 6[) _gal/min. with drill stem at2f-)() ft. 1 hrs. ';;
Bailer test _ gal./min. with ft. drawdown after hrs. _‘
zsian flow ]
0o
pperature of wabe( 1214 Depth artesian flow encountered . ,.,., ft. Work 1 51 1 981 Completed q-—lB 19 81
9) CONSTRUCT R Special standards: Yes [1. No [X Date well drilling machine moved off of well 5=1 .. 1987

Drilling Machine Operator’s Certi.fication

Wa&/ WMontractor ’s Cm'tlﬁcation.

This well was drilled under'my jurisdiction and this report is true to
the best of my knowledge and belief.
Name . NoYm, Sevey Well. Drilling, A0Ci.

(Person, firm or corporatio: print)

Address 2019 Teland. DJ:‘,,, math. Falls,. OR..97601

Type of Water? depth of sirata -
Method of sealing strata off - [Signed] 77?"/7?1 e T
Was well gravel packed? [ Yes . !ékNo ] Sizeof gravel: ........o...oceaeece Contractor’s IJoenseNolf'OB . Date 19"8'1
Gravel piaced from .. ranvnman £ FOL.. vevennnannnzss £Ee -
. NOTICE TO WATER WELL CONTRACTOR WATER RESOURCES DEPARTMENT, §P12656.690
The original and first copy of this report SALEM, OREGON 97310

are to be filed with the

= L=

. =

within 30 days from the date of well completion.
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WATER WELL REPORT

STATE OF OREGON \lx)o©@ v

[":"

ks

+

(1) OWNER:

(10) LOCATION OF WELL:

Well seal—Material used .............. Cement
Well sealed from land surface to ......ccrceeeen.
Diameter of well bore to bottom of seal ....
Diameter of well bore below seal ..
Number of sacks of cement used in well seal
How was cement grout placed?

Was pump installed? .......
Was a drive shoe used? [1Yes 1% No
Did any strata contain unusable water? []V¥es [ No _

Typeof Water? = —==—=— depth of strata i

Method of sealing strata off T — . .

Was well gravel packed? [ Yes K No i Slze ofgra_.vel: Y re OO
Gravel placed from.......... =% .. Bt 10 555 T e ran ft. -

[PPSR

Name County Klamath Driller’s well number _
Address __LOWeT Klamath , | SE w5 Z 44 Settion 27 T 4SS & q £ WM.
City Merrill state Oregon Taxlot# = oA Lot —™ Bk ™ Subdms:;n?
j ’ Address at well locatlon g (_,d‘w // / YV E i ‘9-‘{
TYP WORK (check): ;
2 E OF ¢ ) - eq e B IP0a )
New Well [(Jy*  Deepening 0~~~ Reconditioning [] Abandon [ -
If abandonment, describe material and procedure in Item 12. (11) WATER LE L: Com pleted well.
- . Depth at which water was first found _ 215 ft.
@ E OF LL:| (4 PROPOSED USE (check): Static level 59 ft. below land surface. Date 9/ 2/ 80
Rotary Air ¥J  Driven =] Domestic K] Indusirial . [J Municipal O Artesian pressure o e e Ibs. per square inch. Date == ===
) Mud O Dug a Irrigation O Test Well O Other a , 8
@ o e O [Tt Wi O Resdim 0 | (12) WELL LOG:  pismaarowillimcsing .S
y - - - Depth drilled ft. D A
(5) CASING INSTALLED:  Stecl Plastic O pthd _ ephof completed el f
'I‘hreaded O Welded o Formation: Describe color, texture, grain size and structure of materials; and show
8 O O thickness and nature of each stratum and aquifer penetrated, with at least one entry
5’/6 am. from .. ~ftto.. R0, it Gauge for each change of formation. Reporf each change in position of Static Water Level
...... " Diam, from ......ooece. B £0 cenvnonnn, . Gauge and indicate principal water-bearing strata.
LINER INSTALLED , MATERIAL | From To SWL
T Diam, from oo 16 e B GBS s Top so%i 0] 2
~ - - Brown c , 2 .
@ PERFORATIONS:  Pesforated? [ Yes X1No J 22
o Yellow chalk or clay 55 | 58
Type of perforatorused =~~~ =mesema———— —
ize ; : — - — Black clay 58 190
Size of perforations —=e=  inby in. -
______ i ‘ Grey clay 90 100
e e perforations from Grey shale TO0[ 70
................,....; ........................... perforatl.ons f:om.. - Green Cla.y 7 } B 170 205 7 7
et e, PorToTations from Grey lava rock [ 2052R%220| 59
(7) SCREENS:  Well screen installed? I Yes 30 No | Grey clay 220 1230
ManUFActUrer’s NAINIE ...........eeemcrescmmrcomsm s oo sooeesermae s ass xnannes -
TYDE ocricrornnarann - o
Diam.
Diam. .....7=: L. Set fmm ToT..fito
Drawdown is amount water level is lowered
(8) WELL TESTS: below static level
Qa pump best‘made? 1 Yes Xl No If yeg, by whom? o ——— ) )
d: ——— _gal/min. with  —=-ft. drawdown after =—  hrs.
" " - v
Alr test ( 50 \ gal./min. withiil’ill sbem at  100ft. 2  hrs, .
Bailertest === gal/min, ¥ith-~~ ft. drawdown after—= _hrs, i L i .
Qﬂan flow —-’\gpm _ ———— "
perature of water ( '[_6 ) Depth arteslan flow encountered .. Work (,T_. / 19 g*o Completed q — ,7/ 19 w
(9 CONSTRUCTI Special standards: Yes 0 No 5: Date well drilling machine moved off of well 7 t— 3 19 9 ¢

Drilling Machine 0perator’s> Cerﬁﬁcation.
This well was constructed under my direct supervision. Materials used

and info nﬁ to my best knowl and helief.
r 1(«2‘
[Signed] Machme R A Dabe

(..., 19.5.4
Dnlhng Machine Opera(or'a License No. ...

Water Well Contracbor ] Cerhﬁcaﬁon.

This well was drilled under my jurisdiction and this report is true to
the best of knowl]

Name....[.o272 son Dr 111ng Cont Inc :

e gt S s N
Address .P 5, ..BOX.. CLZ ..)Me 111 egon .....................
(Signedl (AL Rt L1 2. e

Well Contra
Contractor’s License No.16 Q... Date ?/J; ........... , 18. ﬁ

NOTICE TO WATER WELL CONTRACTOR
The original and first copy of this report
are tobe filed with the

WATER RESOURCES DEAPARTMENT,
SALEM, OREGON 97310
within 30 days from the date of well completion.
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INER INSTALLED: MATERIAL From To SWL 7
... Diam. from .180 ft. to 380‘ ft. Gauge .1880f gray sticky shale 505! 701 86 10"
gray tuff 701 7371 "
6) PERFORATI e o
'(I‘YI)Eof perforator used ?Q]{&OI"Y Perforated? | Yes DI green clay 7371 800 "
Size of perforations 1/5 in. by Z 2 in. — %iaz tuff o _(w 3 ) SOO S%O :'
. .LJL. €. *ftl [, jons A . 80 oxen gray tu - — 10 0 !
24 _per - perforations from . 80....5t0...3 ft. aolid mray tuff a30] 838 "
........................................ .. perforations from .......ccoevree £6. 80 covremer e £
perforations from ........oecoee Fb 0. el ft. hard blue shale 838| 857 -
. r h 3 te Qzn 8'77 "
(7) SCREENS: Well screen installed? [ Yes i No hard blue shale 877! o925 "
Manufacturer’s Name . ........coooovmverirven iy . S ) T
YWD  cecmurecrrearrrrressosssasansnrsnnnnsnsmmms mrn wammmen s oo mas mpp e = Model NO. ...comrsmraner smmncns .
Diam. S Slot Size e St from e PR O e it 5
Diam.  ..cccocnsrcoiremnranss Slot Size v Setfrom.....oeevesoee F6 10 veeniionen ol FE. . :
(8) WELL TE STS: Ee?;vv&f;t-v;a cml ;’mdount water level is lowered
o a pump test made? [J Yes [YNo_ If yes, by whom? i
i gal/min, with _ ft. drawdown after hrs.
Airtest gal/m{nv;'iiildnﬂstem at ft. hrs. -
Bailertet 80 ) gal./min, with 5% ft. drawdown after ] hrs N
— manW g g.p._ ] ]
imtm‘e of wate( 163 \ ﬁiharteslan flow encountered ............ ft. Work ; 12 /18 v 82 Completed 2 /lO 19 83
) CONSTRM Special standards; Yes [ NO,XJ Date well drilling machine moved offof well 2 / 10 19 83

WATER WELL REPORT \b\w\

" RECEIVEL

STATE OF OREGON 6% FEB 151983 State Well No
WATER RESOURCES DEPT, StetePermitNo. .. o

(1) OWNER: (10) LOCATION OF WELL:

Name County Klamat h Driller’s well number .
Address _ N B % g W, % Section 3 5 T. 1kngd R 914‘" W.M.
Ciy Merrill State Ore, Tax Lot # _ Lot Blk Subdivision :
P Address at well location:

(2) TYPE OF WORK (check): -

New Well {1 Deepening [X Reconditioning 7.1 Abandon [J

If abandonment, describe material and procedure in Item 12.

(8) TYPE OF WELL:| (4) PROPOSED USE (check):

tary Air O Driven ) Damestic 0. Industrial . [J Municipal o .
tary Mud Dug a- Irrigation O Test Well 1 Other o .
Bored jm} Thermal: Withdrawal = Reinjection O

(56) CASING INSTALLED: Sbeel o Qﬂ gaissxe% D
Z-lz " Diam. from .. 15?5 ft.to.. Z¢¢ ft. Gauge Zgg
..” Diam. from .........vnee ft. to RS : A Gauge feervieraena s e e

(11) WATER LEVEL: Completed well.
Depth at which water was first found memee ft.

Staticlevel 8K 10" it. below land surface. Date 3 2 /1 () /82
Artesian pressure - Ibs. per square inch. Date
(12) WELL LOG: Diameter of well below casing . 16 ..................... -

Depthdrilled 925 ft. Depth of completed well 925 ft.
Formation: Describe color, texture, grain size and structure of materials; and show
thickness and nature of each stratum and aquifer penetrated, with at least one entry
for each change of formation. Report each change in position of Static Water Level
and indicate principal water-bearing strata.

Well seal—Material used ....... . y
Well sealed from 1and SUTTACE £0 «..u..mrevecZammsxosioimrrrrssssnssamasnravessnsammmnmacs Fiaemeeree ft.
Diameter of well bore to bottom of seal , . .comeermeseesnese in.

Diameter of well bore below seal .......
Number of sacks of cement used in well seal .

ROy b ¢

Was pump installed? ... 53G..ocooveeeneee TYPE cvecrrnanne HP-........... Depth............. ft.
Wasadriveshoeused? [JYes [ No . Plugs..........Size: location R
Did any strata contain unusable water? T[] Yes XNo

Type of Water? depth of strata }
Method of sealing strata off . _

Was well gravel packed? [1Yes [ANo - _  Sizeofgravel.............
Gravel placed from ........ooeceeecrnss S tseccreeecenioeen 6

Drilling Machine Operator’s Certification:
Thls well was constructed under my d1rect supervision. Materials used
e kest knowledge and helief.

Jv.. .Date ..2/12.,19.83..

B X TP

Water Well Contractor ] Cerhhcatlon.

This well was drilled under my jurisdiction and this report is true to
the best of my knowledge and belief.
John A, Van Meter

NOTICE TO WATER WELL CONTRACTOR
The origiril and first copy of this report
are tobe filed with the

W"

WATER RESOURCES DEPARTMENT,
SALEM, OREGON 97310
within 30 days from the date of well completion.
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WATER WELL REPORT T e H05/9E 23540
STATE OF OREGON 9\ Lo - B3 "l ' :
\m% _ SétatePemﬁtNo. reeeeeerearerr e araeaser e ier
1) O (10) LOCATION OF WELL:

N X County Klamath ____ Driller’s well number )
Address o NW w /‘V 3 vuSection 35 1. 40s R OE WM.

city Merrill State Jregon Taxlot# ====== Lot === Bk ==  Subdivifioh

(2) TYPE OF WORK (check): Address at well location: LOWeT Kla.math Rd Merrill, Oregon

New Well & Deepening (1 Reconditioning 1 ... Abandon [J

If abandonment, describe material and procedure in Item 12,

3) TYPE OF WELL:| (4 PROPOSED USE (check):

(11) WATER LEVEL: Completed well.
240 '

Depth at which water was first found

Static level 150 ft. below land surface. Date]-l/ 1181
Rotary Air [IX Driven a Domestic ] Tndustrial O Municipal = O Artesian pressure —— g Ibs. per square inch. Date ==
B. Mud 0 7 Dug jm] Irrigation O Test Well 0 Other a. R _ T
’i R Bored 0 Thermal: X Withdrawal (1 Reinjection O . (12) WELL LOG: Diaméter of well below caslg'g% hééo-s.‘ég 600
Q , . Depth drilled 600 ft. Depth of completed well
(5) CASING INSTALLED: %tfreeladed % - slvafsle; [D] Formation: Describe color, texture, grain size and structure of materials; and show
Q & O 20 56 thickness and nature of each stratum and aquifer penetrated, with at least one entry
........... 7 Diam. from .. - f6 to S Bt Gauge for each change of formation. Report each change in position of Static Water Level
....... # DIGM. TTOM ..cenmrrrreen $6.80 ormsersceccee Bt GEUEE  .ivrrvsrrrsseossesensrnssnrs - | 200 indicate principal water- bearing strata. }
LINER INSTALLED: - MATERIAL From | To SWL B
oo Digm from o ST 0 . DETH Gauge . TTSTTTTRISN. Top_Soil 0 2
6) PERFORATIONS: __ putsta? 0'¥es G Brown _yellow clay (very hard) 2| -
Brown sand 8 15
Type of perforator used I ambusivrhadhetn e
Size of perforations mese in, by i in. - Yellow chalk or Cla'y 15 90
............... Qm=m=mm. ..o, perforations from ... T T..... ft.t0 ... ... £, Brown clay 90 1150
—————— — - Grey clay 150 1175 :
............ perforations from .. 7. . ft. to L. T £ -
e creerraceone ees PETFOrations from ....o.....seee 1o £0.....crevmeese. £t Blue grey clay 175 213
Sxwpnxaixyxlava rock Brown |213 |217
(7) SCREENS: Well screen installed? (1 Yes [#No Green clay 217 | 229 ~
Manufacturer’s Name ...~ o e, | Brown lava rock 229 | 231 !
....... . Model No. ... | _Brown shale 231 | 240 150
Slot Size ..... 7. 0.0 Set from .. S | 70 7 DR ft. | Brown clayv 240 | 295
Diam. ...ccecveunn .. SlotSize.......;n.. Bﬁt from ..A%L,K...--.::ft. f/O N ft. Mle 29 5 ’320 )
(8 WELL TESTS: poiow staticlevel o+t | Brown shale ‘ 320 [321 | 150
o _Dark brown lava rock 321 | 360
!a pump test madi‘:—E] Yes XJ No If yes, -t:y—whom" — . GIQ][ lava, 360 | 485
,(,1' _ gal. /mn}l with ft. drawd?’wn aftef” : hx;s -Blue black lava 48%5| 500
- S — Grey lava rck 500 | 580
Ai!:tes( 300 ) gal./nﬁr?, with dri-l.l stemat 95 ft. _2 brs. | Grey ¥awm clay 580 | 584 )
Bailer == gel/min with™®  ft. drawdown after ™ hrs. Broken lava (all cutting left) 584 60D 150
Q‘“i“ flow ===- {pm. = —
perature of Wate?( 120 Depth artesian flow encountered ..™....... ft. Work s 1 S ep‘b 18 19 81 Completed 11 /11 19 81
(9) CONSTRUCTION: Special standards: Yes [ No X Date well drilling machine moved off of welll 1 /11 1981
Well seal—Material used .........Gement .. .. Drilling Machine Operator’s Certification:
Well sealed from land surface to ,..,..,,20 e . This well was constructed under my direct supervision. Materials used
Diameter of well bore to bottom of seal J.a ............. in. and info ign repo above my best knowledg and helief.
Diameter of well bore below seal ... Q..........i [Signed] oy it e Dabe ........... 19.% 81

Number of sacks of cement used in well se: i1ea o
How was cement grout placed? ...t W L8 2 N Al

Was pump mstalled? ..... no.... ;
Was adriveshoe used? [ Ves XINo =F
Did any strata contain unusable water? 1LYes I No

Dnlhng Machine Operator’s License NO. ..c.... 80 ceveeeieiecereereinae e

Water Well Contractor’s Cerhﬁcatlon.

This well was drilled under my jurisdiction and this report is true to
the best of my knowledge and belief.

NILSON DRILLING. CONTRACTOR.. INC.

(Pe.rson, firm or corporation)

Name ..

(Type or print)
136, Merrill, Ovegon... ..

Address .40, BOX
Typeof Water?  mew=w  depthofdits = me = = . % %
Method of sealing strata off s S i v _ [Signed] &l (&2 o el S —
Was well gravel packed? C1Yes ¥INo &' Sieofgravek .mmmemm.o | Contractors License No.. 169 Date...... 1 /11 19..81
Gravel placed from ............me ft. tommmm e ft. - . ’
NOTICE TO WATER WELL CONTRACTOR WATER RESOURCES DEPARTMENT, SP*12658-690
The original and first copy of this report SALEM, OREGON 97310

_are to be filed with the

within 30 days from the date of well completion.
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wlog number http://water.nv.gov/IS/wlog/wlognum.asp

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: GHNGNTNNND
Mailing/Well Address: 2600 GREENSBORO RENO NV 89509
Location SE SE Sec: 27 Twn: 19N Rng: 19E Ref: MD State/Co. Code: 3203
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 O feet
Work Type Remarks: Static Water Level: 189 ft below LSD
Water Temperature: 120° F
General Remarks: Contractor Name: AQUA DRILLING & WELL SERVI
Contractor License Number: 15291
Additional Remarks: Address: 2255 GLENDALE SPARKS NV 89431

Contractor's Drir No.:
Driller Lic.No.: 1132

Code Definitions

1ofl 12/17/2002 11:45 AM
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wlog number http://water.nv.gov/IS/wlog/wlognum.asp

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: NEGNGGEGEGNEGNGNEENLg
Mailing/Well Address: 2690 MONTEREY CR RENO NV
Location NE NE Sec: 27 Twn: 19N Rng: 19E Ref: MD State/Co. Code: 3203
Waiver No: Parcel No.: 019-281-18 Lot No.: 1 Block No.:
Type of Work: G Proposed Use: H Drilling Method C Subdiv. Name: COR!
Source Agency: NV003 Well Construction
Depth to Bedrock: Hole Depth: 750 feet
Construction Data Quality: G Surface Casing Diameter: § 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 O feet
Work Type Remarks: Static Water Level: 90 ft below LSD
Water Temperature: 158° F
General Remarks: LOT NO. 1 UNIT 4 Contractor Name: MCKAY DRILLING INC
Contractor License Number: 14170
Additional Remarks: Address: 2290 PIONEER DR RENO NV 89509

Contractor's Drir No.:
Driller Lic.No.: 1274

Code Definitions

1ofl 12/17/2002 11:46 AM
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wlog number http://water.nv.gov/IS/wlog/wlognum.asp

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#:
Ownerm
Mailing/Well Address: 4000 PLUMAS RENO NV
Location SE NE Sec: 26 Twn: 19N Rng: 19E Ref: MD State/Co. Code: 3203
Waiver No: Parcel No.: Lot No.: Block No.:
Type of Work: G Proposed Use: H Drilling Method C Subdiv. Name: FREY
Source Agency: NV003 Well Construction
Depth to Bedrock: Hole Depth: 415 feet
Construction Data Quality: G Surface Casing Diameter: § 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 O feet
Work Type Remarks: Static Water Level: 40 ft below LSD
Water Temperature: 190° F
General Remarks: Contractor Name: MCKAY DRILLING INC
Contractor License Number: 14170
Additional Remarks: Address: 2290 PIONEER DR RENO NV 89509

Contractor's Drir No.:
Driller Lic.No.: 1274

Code Definitions

1ofl 12/17/2002 11:47 AM
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wlog number http://water.nv.gov/IS/wlog/wlognum.asp

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: GINNGD
Mailing/Well Address: 4745 RIO PINAR RENO NV
Location SW NE Sec: 26 Twn: 19N Rng: 19E Ref: MD State/Co. Code: 3203
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: § 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 O feet
Work Type Remarks: Static Water Level: 50 ft below LSD
Water Temperature: 178° F
General Remarks: PROP USE=HOT WATER Contractor Name: MCKAY DRILLING INC
Contractor License Number: 14170
Additional Remarks: Address: 2290 PIONEER DR RENO NV 89509

Contractor's DrIr No.: 514
Driller Lic.No.: 786

Code Definitions

1ofl 12/17/2002 11:47 AM
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wlog number http://water.nv.gov/IS/wlog/wlognum.asp

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 SENNNNGNGNSGiatD
Mailing/Well Address:
Location NW SW Sec: 25 Twn: 19N Rng: 19E Ref: MD State/Co. Code: 3203
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 feetto 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 O feet
Work Type Remarks: Static Water Level: 40 ft below LSD
Water Temperature: °F
General Remarks: PROP USE=HOT WATER Contractor Name: EDMUND MILLER

Contractor License Number: 12272
Additional Remarks: Address:

Contractor's Drlr No.: 718

Driller Lic.No.: 718

Code Definitions

1ofl 12/17/2002 11:48 AM
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wlog number http://water.nv.gov/IS/wlog/wlognum.asp

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: i

Mailing/Well Address: 4005 GARLAND RENO NV

Location SE NW Sec: 25 Twn: 19N Rng: 19E Ref: MD State/Co. Code: 3203

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 O feet

Work Type Remarks: Static Water Level: ft below LSD
Water Temperature: 123° F

General Remarks: PROP USE=HEAT Contractor Name: BRINKERHOFF DRILLING CO
Contractor License Number: 12265B

Additional Remarks: Address: 2270 EAST LAKE BLVD

Contractor's Drir No.:
Driller Lic.No.: 1161

Code Definitions

1ofl 12/17/2002 11:49 AM


boydt


wlog number

1ofl

Nevada Division of Water Resources

Well Log Database

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

Type of Site: N

Sequence No.: 2976

Owner: GEEENEEGGGG_GG—_D

Query Results

Mailing/Well Address: 4002 BLUEGRASS CT RENO NV

Location SE NW

Waiver No:

Type of Work: N

Source Agency: NV003
Depth to Bedrock:

Construction Data Quality: G

Lithologic Data Quality: G
Aquifer Type:

Date Started:

Date Complete: 6/29/1983
Yield 30 G.P.M.

Draw Down: 2

Pumping Water Level:
Specific Capacity:

Test Method: P

Work Type Remarks:

Sec: 25

Parcel No.:

Twn: 19N

Proposed Use: Z

After Hours Pump: 48

General Remarks: PROP USE=HEAT

Additional Remarks:

Log No.: 24688

Permit No.:

Basin: 087

Notice of Intent#: 2179

Rng: 19E Ref: MD
Lot No.: 73
Drilling Method R

State/Co. Code: 3203

Block No.:

Subdiv. Name: WILI

BROOK I

Well Construction

Hole Depth: 300 feet

Surface Casing Diameter: 4 inches

Cased To: 300 feet
Casing Reductions: 0
Perforations:

From 260 feet to 300 feet
Perforation Length:
Perforation Intervals: 1
Depth of Seal: 60 feet
Gravel Packed: Y

from O feet to O feet

Static Water Level: 30 ft below LSD

Water Temperature: 120° F

Contractor Name: AMERICAN DRILLING
Contractor License Number: 20578
Address: P O BOX 18214 RENO NV 89511

Contractor's Drlr No.:
Driller Lic.No.: 1161

Code Definitions

12/17/2002 11:49 AM
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wlog number http://water.nv.gov/IS/wlog/wlognum.asp

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: @i ND
Mailing/Well Address: 3750 LAKESIDE RENO NV
Location NW NW Sec: 25 Twn: 19N Rng: 19E Ref: MD State/Co. Code: 3203
Waiver No: Parcel No.: Lot No.: 24 & 25 Block No.:
- Subdiv. Name: KNC
Type of Work: G Proposed Use: H Drilling Method R 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 O feet to O feet
Work Type Remarks: Static Water Level: 25 ft below LSD
Water Temperature: 178° F
General Remarks: 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

Code Definitions

1ofl 12/17/2002 11:54 AM


boydt


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

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: GENEEND
Mailing/Well Address:
Location NE SE Sec: 25 Twn: 19N Rng: 19E Ref: MD State/Co. Code: 3203
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: § 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 O feet
Work Type Remarks: Static Water Level: 30 ft below LSD
Water Temperature: °F
General Remarks: Contractor Name: MCKAY DRILLING INC
Contractor License Number: 14170
Additional Remarks: Address: 2290 PIONEER DR RENO NV 89509

Contractor's DrIr No.: 514
Driller Lic.No.: 786

Code Definitions

1ofl 12/17/2002 11:55 AM
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wlog number http://water.nv.gov/IS/wlog/wlognum.asp

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 GIIIENNNGNGNGNGNNND
Mailing/Well Address:
Location NW Sec: 25 Twn: 19N Rng: 19E Ref: MD State/Co. Code: 3203
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 O feet
Work Type Remarks: Static Water Level: 30 ft below LSD
Water Temperature: °F
General Remarks: Contractor Name: AMERICAN DRILLING
Contractor License Number: 20578
Additional Remarks: LOC.4055 WARREN WAY RENO Address:

Contractor's Drir No.: 1168
Driller Lic.No.: 730

Code Definitions

1ofl 12/17/2002 11:55 AM
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wlog number http://water.nv.gov/IS/wlog/wlognum.asp

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: GEEFGG_—_—D
Mailing/Well Address:
Location NE NE Sec: 25 Twn: 19N Rng: 19E Ref: MD State/Co. Code: 3203
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: § 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 O feet to O feet
Work Type Remarks: Static Water Level: 35 ft below LSD
Water Temperature: °F
General Remarks: 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 DrIr No.: 514
Driller Lic.No.: 786

Code Definitions

1ofl 12/17/2002 11:56 AM
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wlog number http://water.nv.gov/IS/wlog/wlognum.asp

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: CREEEEEEN—D
Mailing/Well Address: 2707 S VIRGINIA RENO NV 89502
Location NE SW Sec: 24 Twn: 19N Rng: 19E Ref: MD State/Co. Code: 3203
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 feetto 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 O feet
Work Type Remarks: Static Water Level: ft below LSD
Water Temperature: 160° F
General Remarks: WELL HAS CEMENT SEAL OF 1225 FT Contractor Name: BLAIN WELL DRILLING
Contractor License Number: 10950
Additional Remarks: PROPOSED USE OF WELL IS Address: 2537 LARRY CIR CARSON CITY NV
GEOTHERMAL

Contractor's Drir No.:
Driller Lic.No.: 957

Code Definitions

1ofl 12/17/2002 11:57 AM
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wlog number http://water.nv.gov/IS/wlog/wlognum.asp

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: G ETNGNNENEEEED

Mailing/Well Address: LAKESIDE DR RENO NV

Location NE SE Sec: 26 Twn: 19N Rng: 19E Ref: MD State/Co. Code: 3203
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 O feet

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

Water Temperature: 138° F

General Remarks: PROP USE=GEOTHERMAL Contractor Name: AQUA DRILLING & WELL SERV
Contractor License Number: 15291

Additional Remarks: WELL HAS SEAL -DEPTH UNKNOWN Address: 2255 GLENDALE SPARKS NV 89431
Contractor's Drir No.: 1132
Driller Lic.No.: 817

Code Definitions

1ofl 12/17/2002 11:57 AM
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wlog number http://water.nv.gov/IS/wlog/wlognum.asp

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: GIINNNED
Mailing/Well Address: WEST BULLION RD ELKO NV
Location NE Sec: 28 Twn: 34N Rng: 55E Ref: MD State/Co. Code: 3200
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 O feet
Work Type Remarks: Static Water Level: 82 ft below LSD
Water Temperature: °F
General Remarks: 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

1ofl 12/17/2002 11:58 AM
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wlog number http://water.nv.gov/IS/wlog/wlognum.asp

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: SGNGNED
Mailing/Well Address: ELKO NV
Location NE NE Sec: 28 Twn: 34N Rng: 55E Ref: MD State/Co. Code: 3200
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: § 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 O feet
Work Type Remarks: Static Water Level: 59 ft below LSD

Water Temperature: 180° F
General Remarks: PROP USE=GEOTHERMAL Contractor Name: B B GAILEY
Contractor License Number: 15356
Additional Remarks: Address: STAR RT B BOX 191 MTN HOME ID
Contractor's Drir No.:
Driller Lic.No.: 1299

Code Definitions

1ofl 12/17/2002 11:59 AM
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wlog number http://water.nv.gov/IS/wlog/wlognum.asp

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 (TR
Mailing/Well Address: 1751 COLLEGE ELKO NV 89801
Location SE NE Sec: 21 Twn: 34N Rng: 55E Ref: MD State/Co. Code: 3200
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 O feet
Work Type Remarks: Static Water Level: ft below LSD
Water Temperature: 168° F
General Remarks: PROP USE=GEOTHERMAL 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 Drir No.: 922

Driller Lic.No.: 632

Code Definitions

1ofl 12/17/2002 11:59 AM
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wlog number http://water.nv.gov/IS/wlog/wlognum.asp

Nevada Division of Water Resources

Well Log Database
Query Results
Type of Site: N Log No.: 30649
Sequence No.: 6292 Permit No.: 49234
Basin: 049

Notice of Intent#: 10482

Owner: SENNGNGGEND
Mailing/Well Address: 369 RAILROAD ELKO NV §9801

Location SW NE Sec: 11 Twn: 34N Rng: 55E Ref: MD State/Co. Code: 3200
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 feetto 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 O feet
Work Type Remarks: Static Water Level: ft below LSD
Water Temperature: °F
General Remarks: PROPOSED USE OF WELL IS TEST Contractor Name: THOMPSON DRILLING CO INC
Contractor License Number: 4286A
Additional Remarks: NOT ABANDONED-PENDING MORE Address: 4185 W HARMON LV NV 89103
DEVELOPMENT Contractor's Drlr No.: 290

Driller Lic.No.: 1489

Code Definitions

1ofl 12/17/2002 12:00 PM
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Code Definitions http://water.nv.gov/IS/wlog/codes.htm

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
. ° F Fire FIR
Drl lll ng Meth 0 d 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
A% Driven T Institution INS
w Drive and wash U Unused UNU
Z Other (explain in remarks) X Test Well TST
Y Desalination DES
Or z Other (explain in remarks) OTH
Work Type
D Deepen
o e Test Method
N New A Air Lift
(0] 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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