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Chavez, Carl J , EMNRD 

Sent: 
To: 
Cc: 

Subject: 

From: Chavez, Carl J, EMNRD 
Thursday, July 01, 2010 7:55 AM 
'Ben Barker' 
Jamie Robinson; Del Fortner; Layne Ashton; VonGonten, Glenn, EMNRD; 
'Mike_Smith@blm.gov'; Phillips, Haddy L, OSE; Jackson, Charles L, OSE 
RE: Lightning Dock TDS and Fluoride (GTHT-1) 

Ben: 

Approved 

I notice you refer to "surface discharge" in your submittal. Please be advised under the discharge permit no discharges 
are allowed to "Waters of the State." A National Pollutant Discharge Elimination System (NPDES) Permit would be 
required to allow this. 

You may share your submittal with Bureau of Land Management and Office of State Engineer. Please contact me if you 
have questions. Thank you. 

Please be advised that NMOCD approval of this plan does not relieve Raser Technologies of responsibility should their 
operations pose a threat to ground water, surface water, human health or the environment. In addition, NMOCD approval 
does not relieve Raser Technologies of responsibility for compliance with any other federal, state, or local laws and/or 
regulations. 

File: OCD Online GTHT-1 (Thumbnail: "Well Workover Requests (G-103) 2010") 

Carl J. Chavez, CHMM 
New Mexico Energy, Minerals & Natural Resources Dept. 
Oil Conservation Division, Environmental Bureau 
1220 South St. Francis Dr, Santa Fe, New Mexico 87505 
Office: (505) 476-3490 
Fax: (505) 476-3462 
E-mail: CarlJ.Chavez®state.nm.us 
Website: http://www.emnrd.state.nm.us/ocd/index.htm 
(Pollution Prevention Guidance is under "Publications") 

From: Ben Barker [mailto:Ben.Barker@rasertech.com] 
Sent: Thursday, July 01, 2010 3:09 AM 
To: Chavez, Carl J, EMNRD 
Cc: Jamie Robinson; Del Fortner; Layne Ashton 
Subject: Lightning Dock TDS and Fluoride 

Attached is our new data submittal from well TFD 55-7 and a request for approval to proceed. 
Please allow me to call your attention to the maps of Attachment B, which could easily be lost behind the voluminous 
Analytical and QC report in Attachment A. 
I think Jamie's maps display very nicely the close relationship of the group of 11 wells we nominate as defining the 
relevant background. 
As we discussed, we will refrain from passing this on to OSE or BLM until you've had a chance to evaluate it. 

Hello Carl, 

Thanks, 
Ben 

l 



VP Resource Management 
Raser Technologies 
5152 N. Edgewood Drive 
Provo, UT 84604 
801-765-1200 office 
801-850-5904 direct 
707-508-9963 mobile 



r a s e r 
T E C H N O L O G I E S 

June 30, 2010 

Mr. Carl J. Chavez, CHMM 
New Mexico Energy, Minerals & Natural Resources Dept. 
Oil Conservation Division, Environmental Bureau 
1220 South St. Francis Dr. 
Santa Fe, New Mexico 87505 

RE: Fluoride and TDS Values at the Lightning Dock Geothermal Area 

Dear Mr. Chavez: 

This is a follow up report to our letter of June 17, 2010. At that time we sent you lab reports 
showing that 46 of 49 water quality parameter values specified in Condition 3 of the approved G-
103 were met by water produced from well TFD 55-7 during testing on June 8. We have since 
added radium to the list of satisfactory results under 20.6.2.3103 NMAC. 

Continuing operations in the well allowed us to collect significantly cleaner water samples than 
in our first report. We received the analyses of those samples for F and TDS today and have 
included the laboratory report as Attachment A. They show somewhat lower values of both 
concentrations, which we attribute to less contamination by residual drilling mud and better 
sampling conditions. 

We made reference in our initial report to a substantial body of prior work indicating that the 
values for Fluoride (F) and total dissolved solids (TDS) were within the normal background for 
the area. An attachment to the June 17 letter included a data base of 199 analyses from the 
Animas Valley. That document is unwieldy and we have extracted from it the population of 
neighboring wells in the thermal anomaly for inclusion in this letter as Attachment B. That 
attachment also displays the spatial relationship of the measurements on maps. 

Raser personnel have also located important additions to the data base, including a lab report for 
the closest analog of TFD 55-7. That well is the 2220-ft deep TG 52-7, drilled in 2003, and 
whose water quality results are included as Attachment C. 

The geochemical data base for Section 7 and the adjoining sections includes twenty wells, for 
which seventeen have recorded values of F and/or TDS concentration. Among those seventeen 
wells, thirteen are within Section 7 and eleven may properly be regarded as neighbors on the 
thermal anomaly. Among those neighbors, the average value of [F] is 11.83 mg/l. The latest 
average sample value for TFD 55-7 is 9.53 mg/l. The same group of neighbors has an average 
[TDS] of 2096 mg/l, compared with a value of 1180 mg/l for TFD 55-7. A fuller discussion 
follows, but we conclude that the data shows the water from TFD 55-7 meets the background 
standard of G-103 Condition 3 for surface discharge. 
5152 North Edgewood Drive 
Phone 1-801-765-1200 

Suite 200 
Toll Free 1-888-81-POWER 
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Fax 1-801-374-3314 



A great many wells have been drilled in the Lightning Dock area for a variety of commercial and 
domestic purposes. Chemical data is unavailable for the majority. We are fortunate that the 
scientific interest over several decades in Lightning Dock has resulted in enough analyses in the 
thermal area to define a background water quality with reasonable certainty. The table below 
lists all the wells within a section of well 55-7 for v/hich [F] and/or [TDS] are available. 

All Wells (17) Section 7 (13) Thermal Anomaly 
(11) 

ID 
Section 

No. T25S, 
R19W 

Data Base 
Reference 

SOURCE description Fluorid 
e mg/l 

TDS 
mg/l 

Fluorid 
e mg/l 

TDS 
mg/l 

Fluoride 

mg/l 
TDS 
mg/l 

C 12 4 Well 7.3 1608 
D 13 37 Well 3.5 1184 
E 12 131, 138 Beall water well, OCD-2 2.0 443 
F 12 5 Well 3.6 1660 

G 7 62, 183 Folk well 7.80 539 7.80 457 
P 7 95,96 Well - 385 - 385 
H 7 135 Burgett grnhouse 

discharge 
11.70 1115 11.70 1115 11.70 1115 

1 7 133 Burgett geowell 12.50 1195 12.50 1195 12.50 1195 
J 7 136 Beall grnhouse well - 1092 - 1092 - 1092 
K 7 2, 89, 93, 

94 
Burgett well - 1341 - 1452 12.60 1341 

L 7 90,178, 
179 

Burgett well 10.45 1130 10.45 1130 10.45 1108 

N 7 3, 63, 88, 
137 

McCants grnhouse well 12.50 1076 12.50 1076 12.50 1076 

0 7 91, 92, 181 Well 12.00 10985 12.00 10985 12.00 10985 
- 7 Raser 2008 Burgett discharge 9.95 1110 9.95 1110 9.95 1110 
- 7 Raser 2008 Burgett well 13.20 1320 13.20 1320 13.20 1320 
- 7 Raser 2008 Burgett well 11.60 1140 11.60 1140 11.60 1140 

- 7 LDG 2003 TG 52-7 (~100' W of 
well J) 

11.82 1572 11.82 1572 11.82 1572 

Average Concentration 9.27 1700 11.35 1848 11.83 2096 

(avg. excluding well "O") 1207 

Lab ID Sampje point 
Well 55-7 

samples: 

236041-

163 

Flow line port 9.68 1230 

collected 
6/26/10 

236042-
164 

Collection tank 9.38 1130 

Average Concentration 9.53 1180 

Looking down the columns headed "All Wells" we find a [F] value only slightly below that of 
TDF 55-7 and a [TDS] that is 44% higher. The nearest well to TDF 55-7, of those in Sections 12 
and 13, is nearly three-fourths of a mile. Although the group includes wells with strikingly high 
[TDS] they are well away from the center of the thermal anomaly, indicated by the contour lines. 

5152 North Edgewood Drive 
Phone 1-801-765-1200 
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Toll Free 1-888-81-POWER 

Provo, UT 84604 
Fax 1-801-374-3314 



Considering all the wells in Section 7, their average [F] and [TDS] exceeds those of TDF 55-7 by 
a substantial margin. However, we suggest that your calculation of the applicable background 
standard should exclude two Section 7 wells on geologic grounds. 

Local residents report that well "G" is only a "few" hundred feet deep. Combined with its 
location outside the core thermal area the shallow depth makes it unlikely that this well is an 
indicator of background concentrations in the thermal area. Similarly, well "P" is even farther off 
the side of the thermal anomaly and is actually on the opposite side of the major fault zone 
running through the area. The Animas Valley fault is not visible on the surface at this point but 
several geologists have mapped its probable course to the west of "P" between "P" and the wells 
around TFD 55-7. 

The eleven wells that are clearly within the thermal area are sufficient to define background [F] 
and [TDS] values. Those averages are shown in bold face type in the table above as 11.83 mg/l 
for [F] and 2096 mg/l for [TDS]. We do not have access to enough of the researcher's original 
notes to pass judgment on the relative quality of the various samplers and labs, but we note that 
correct sampling procedures have been well understood for the entire period of Lightning Dock 
study covered in this data table. 

The one [TDS] that may arouse concern is found in well "O." The high values in this well were 
measured on two different occasions by the New Mexico State University laboratory, which has 
extensive experience in this work. We have found nothing in the record to suggest these are not 
valid measurements. Even i f there were a scientific reason to exclude those measurements, the 
remaining ten wells would still have an average [TDS] of 1207 mg/l, higher than the TFD 55-7 
average of 1180 mg/l. 

Raser requests OCD-EB approval to proceed with surface discharge during the test period of 
TFD 55-7 on the basis that the sample analyzed to date meet the "background" standard of 
Condition 3. Raser further requests that OCD adopt the background values displayed for the core 
thermal area in the table above as an interim standard for the purposes of continued monitoring 
according to the approved plan of operations. 

Thank you for your consideration. 

Very truly yours, 
Raser Technologies 

Benjamin J. Barker 
VP Resource Management 

5152 North Edgewood Drive 
Phone 1-801-765-1200 

Suite 200 
Toll Free 1-888-81-POWER 

Provo, UT 84604 
Fax 1-801-374-3314 



Attachment A 

Reports from TraceAnalysis, Inc. of samples collected on June 26, 2010 

1. Summary Report 6/29/10 
2. Analytical and Quality Control Report 6/29/10 

Six samples are included in the reports. The two relevant to this analysis are 
• 236041-163, collected from the flow line via a sampling port at the 4 o'clock position 

while holding back pressure with a throttle valve. The sample tube was submerged in a 
cold water bath to obtain a whole-fluid sample without flashing. 

© 236041-164 collected from the final-stage collection tank after fluid flashed in the tank. 
This is more representative of the system of production that will be in use during the test. 

The air injection line, pressure and temperature gauges, sample port and cooling tank are all 
visible on the left side of the photo below. Note the capped valve directly beneath the steam vent 
in the center right. This was used to obtain the tank sample immediately after flow was stopped. 

The other samples in the report are: 
#162 - Lightning Dock domestic water (used to mix drilling fluids) 
#165 - Lordsburg municipal water (hotel tap water) 
# 166 and #167 - samples extracted from rig tanks (after significant evaporation) as controls 

5 152 North Edgewood Drive 
Phone 1-801-765-1200 

Suite 200 
Toll Free 1-888-81-POWER 

Provo, UT 84604 
Fax 1-801-374-3314 



Report Date: June 29, 2010 Work Order: 10062902 Page Number: 1 of 3 

Summary Report 

Jamie Robinson 
Raser Technologies 
5152 North Edgewood Dr. 
Suite 200 
Provo, UT 84604 

Report Date: June 29, 2010 

Work Order: 10062902 

llllllllllllllllllllllllllllllllllllllllllllllllll 
Project Location: Lighting Dock, NM 
Project Name: Lighting Dock 55-7 
Project Number: TFD557B 

Date Time Date 
Sample Description Matrix Taken Taken Received 
236040 162 water 2010-06-26 09:00 2010-06-28 
236041 163 water 2010-06-26 17:40 2010-06-28 
236042 164 water 2010-06-26 19:00 2010-06-28 
236043 165 water 2010-06-26 22:00 2010-06-28 
236044 166 water 2010-06-26 11:00 2010-06-28 
236045 167 water 2010-06-26 11:05 2010-06-28 

Sample: 236040 - 162 

Par am Flag Result Units RL 
Hydroxide Alkalinity <1.00 mg/L as CaCo3 1.00 
Carbonate Alkalinity <1.00 mg/L as CaCo3 1.00 
Bicarbonate Alkalinity 130 mg/L as CaCo3 4.00 
Total Alkalinity 130 mg/L as CaCo3 4.00 
Chloride 33.7 mg/L 2.50 
Fluoride 1.05 mg/L 0.500 
Sulfate 122 mg/L 2.50 
Total Dissolved Solids 410 mg/L 5.00 

Sample: 236041 - 163 

Param Flag Result Units RL 
Hydroxide Alkalinity <1.00 mg/L as CaCo3 LOO 
Carbonate Alkalinity 52.0 mg/L as CaCo3 1.00 

continued . . . 

Trace Analysis, Inc. • 6701 Aberdeen Ave., Suite 9 • Lubbock, TX 79424-1515 • (806) 794-1296 
This is only a summary. Please, refer to the complete report package for quality control data. 



Report Date: June 29, 2010 Work Order: 10062902 Page Number: 2 of 3 

sample 236041 continued ... 

Param Flag Result Units RL 
Bicarbonate Alkalinity 136 mg/L as CaCo3 4.00 
Total Alkalinity- 188 mg/L as CaCo3 4.00 
Chloride 84.2 mg/L 2.50 
Fluoride 9.68 mg/L 0.500 
Sulfate 441 mg/L 2.50 
Total Dissolved Solids 1230 mg/L 5.00 

Sample: 236042 - 164 

Param Flag Result Units RL 
Hydroxide Alkalinity- <1.00 mg/L as CaCo3 1.00 
Carbonate Alkalinity 44.0 mg/L as CaCo3 1.00 
Bicarbonate Alkalinity 152 mg/L as CaCo3 4.00 
Total Alkalinity- 196 mg/L as CaCo3 4.00 
Chloride 83.8 mg/L 2.50 
Fluoride 9.38 mg/L 0.500 
Sulfate 436 mg/L 2.50 
Total Dissolved Solids 1130 mg/L 5.00 

Sample: 236043 - 165 

Param Flag Result Units RL 
Hydroxide Alkalinity <1.00 mg/L as CaCo3 1.00 
Carbonate Alkalinity- 12.0 mg/L as CaCo3 1.00 
Bicarbonate Alkalinity 330 mg/L as CaCo3 4.00 
Total Alkalinity 342 mg/L as CaCo3 4.00 
Chloride 91.2 mg/L 2.50 
Fluoride 4.84 mg/L 0.500 
Sulfate 327 mg/L 2.50 
Total Dissolved Solids 992 mg/L 5.00 

Sample: 236044 - 166 

Param Flag Result Units RL 
Hydroxide Alkalinity <1.00 mg/L as CaCo3 1.00 
Carbonate Alkalinity- 28.0 mg/L as CaCo3 1.00 
Bicarbonate Alkalinity- 110 mg/L as CaCo3 4.00 
Total Alkalinity- 138 mg/L as CaCo3 4.00 
Chloride 79.6 mg/L 2.50 
Fluoride 11.2 mg/L 0.500 
Sulfate 471 mg/L 2.50 
Total Dissolved Solids 1350 mg/L 5.00 

TraceAnalysis, Inc. • 6701 Aberdeen Ave., Suite 9 • Lubbock, TX 79424-1515 • (806) 794-1296 
This is only a summary. Please, refer to the complete report package for quality control data. 



Report Date: June 29, 2010 Work Order: 10062902 Page Number: 3 of 3 

Sample: 236045 - 167 

Param Flag Result Units RL 
Hydroxide Alkalinity- <1.00 mg/L as CaCo3 1.00 
Carbonate Alkalinity- <1.00 mg/L as CaCo3 1.00 
Bicarbonate Alkalinity 134 mg/L as CaCo3 4.00 
Total Alkalinity 134 mg/L as CaCo3 4.00 
Chloride 81.7 mg/L 2.50 
Fluoride 11.6 mg/L 0.500 
Sulfate 483 mg/L 2.50 
Total Dissolved Solids 1340 mg/L 5.00 

TraceAnalysis, Inc. • 6701 Aberdeen Ave., Suite 9 • Lubbock, TX 79424-1515 • (806) 794-1296 
This is only a summary. Please, refer to the complete report package for quality control data. 
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Certifications 
W B E N C : 237019 H U B : 1752439743100-86536 D B E : VN 20657 
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N E L A P Certifications 
Lubbock: T104704219-08-TX El Paso: T104704221-08-TX Midland: T104704392-08-TX 

LELAP-02003 LELAP-02002 
Kansas E-10317 

Analytical and Quality Control Report 

Jamie Robinson 
Raser Technologies 
5152 North Edgewood Dr. 
Suite 200 
Provo, UT, 84604 

Report Date: June 29, 2010 

Work Order: 10062902 
llllil|ill'!!l>lllllilHili;!!lllillll|!| 

Project Location: Lighting Dock, NM 
Project Name: Lighting Dock 55-7 
Project Number: TFD557B 

Enclosed are the Analytical Report and Quality Control Report for the following sample(s) submitted to Trace Analysis, Inc. 
Date Time Date 

Sample Description Matrix Taken Taken Received 
236040 162 water 2010-06-26 09:00 2010-06-28 
236041 163 water 2010-06-26 17:40 2010-06-28 
236042 164 water 2010-06-26 19:00 2010-06-28 
236043 165 water 2010-06-26 22:00 2010-06-28 
236044 166 water 2010-06-26 11:00 2010-06-28 
236045 167 water 2010-06-26 11:05 2010-06-28 

These results represent only the samples received in the laboratory. The Quality Control Report is generated on a batch 
basis. All information contained in this report is for the analytical batch(es) in which your sample(s) were analyzed. 



This report consists of a total of 26 pages and shall not be reproduced except in its entirety, without written approval of 
TraceAnalysis, Inc. 

Dr. Blair Leftwich, Director 
Dr. Michael Abel, Project Manager 

Standard Flags 
13 - The sample contains less than ten times the concentration found in the method blank. 

Page 2 of 26 



Case Narrative 

Samples for project Lighting Dock 55-7 were received by TraceAnalysis, Inc. on 2010-06-28 and assigned to work order 
10062902. Samples for work order 10062902 were received intact at a temperature of 3.0 C. 

Samples were analyzed for the following tests using their respective methods. 

Prep Prep QC Analysis 
Test Method Batch Date Batch Date 
Alkalinity SM 2320B 61067 2010-06-28 at 11:00 71280 2010-06-28 at 11:00 
Chloride (IC) E 300.0 61068 2010-06-28 at 12:47 71281 2010-06-28 at 12:47 
Chloride (IC) E 300.0 61070 2010-06-28 at 16:46 71284 2010-06-28 at 16:46 
Chloride (IC) E 300.0 61071 2010-06-28 at 20:45 71285 2010-06-28 at 20:45 
Fluoride (IC) E 300.0 61068 2010-06-28 at 12:47 71281 2010-06-28 at 12:47 
Fluoride (IC) E 300.0 61070 2010-06-28 at 16:46 71284 2010-06-28 at 16:46 
Fluoride (IC) E 300.0 61071 2010-06-28 at 20:45 71285 2010-06-28 at 20:45 
S04 (IC) E 300.0 61068 2010-06-28 at 12:47 71281 2010-06-28 at 12:47 
S04 (IC) E 300.0 61070 2010-06-28 at 16:46 71284 2010-06-28 at 16:46 
S04 (IC) E 300.0 61071 2010-06-28 at 20:45 71285 2010-06-28 at 20:45 
TDS SM 2540C 61083 2010-06-28 at 10:30 71296 2010-06-28 at 10:30 

Results for these samples are reported on a wet weight basis unless data package indicates otherwise. 

A matrix spike (MS) and matrix spike duplicate (MSD) sample is chosen at random from each preparation batch. The MS 
and MSD will indicate if a site specific matrix problem is occurring, however, it may not pertain to the samples for work order 
10062902 since the sample was chosen at random. Therefore, the validity of the analytical data reported has been determined 
by the laboratory control sample (LCS) and the method blank (MB). These quality control measures are performed with 
each preparation batch to ensure data integrity. 

Al l other exceptions associated with this report have been footnoted on the appropriate analytical page to assist in general 
data comprehension. Please contact the laboratory directly if there are any questions regarding this project. 

Page 3 of 26 



Report Date: June 29, 2010 
TFD557B 

Work Order: 10062902 
Lighting Dock 55-7 

Page Number: 4 of 26 
Lighting Dock, NM 

Sample: 236040 - 162 

Laboratory: 
Analysis: 
QC Batch: 
Prep Batch: 

Parameter 

El Paso 
Alkalinity 
71280 
61067 

Flag 

Analytical Report 

Analytical Method: SM 2320B 
Date Analyzed: 2010-06-28 
Sample Preparation: 

RL 
Result Units 

Prep Method: N /A 
Analyzed By: JG 
Prepared By: JG 

Dilution RL 
Hydroxide Alkalinity 
Carbonate Alkalinity 
Bicarbonate Alkalinity-
Total Alkalinity 

<1.00 
<1.00 

130 
130 

mg/L as CaCo3 
mg/L as CaCo3 
mg/L as CaCo3 
mg/L as CaCo3 

1.00 
1.00 
4.00 
4.00 

Sample: 236040 - 162 

Laboratory: 
Analysis: 
QC Batch: 
Prep Batch: 

El Paso 
Chloride (IC) 
71281 
61068 

Analytical Method: E 300.0 
Date Analyzed: 2010-06-28 
Sample Preparation: 2010-06-28 

Prep Method: N / A 
Analyzed By: JR 
Prepared By: JR 

Parameter 
Chloride 

Flag 
RL 

Result 
33.7 

Units 
mg/L 

Dilution RL 
1 2.50 

Sample: 236040 - 162 

Laboratory: 
Analysis: 
QC Batch: 
Prep Batch: 

Parameter 
Fluoride 

El Paso 
Fluoride (IC) 
71281 
61068 

Analytical Method: E 300.0 
Date Analyzed: 2010-06-28 
Sample Preparation: 2010-06-28 

Flag 
RL 

Result 
1.05 

Units 
mg/L 

Prep Method: N / A 
Analyzed By: JR 
Prepared By: JR 

Dilution RL_ 
I 0.500 

Sample: 236040 - 162 

Laboratory: El Paso 
Analysis: S04 (IC) 
QC Batch: 71281 
Prep Batch: 61068 

Analytical Method: E 300.0 
Date Analyzed: 2010-06-28 
Sample Preparation: 2010-06-28 

Prep Method: N / A 
Analyzed By: JR 
Prepared By: JR 



Report Date: 
TFD557B 

June 29, 2010 Work Order: 10062902 
Lighting Dock 55-7 

Page Number: 5 of 26 
Lighting Dock, NM 

Parameter Flag 
RL 

Result Units Dilution RL 
Sulfate 122 mg/L 5 2.50 

Sample: 236040 - 162 

Laboratory: 
Analysis: 
QC Batch: 
Prep Batch: 

El Paso 
TDS 
71296 
61083 

Analytical Method: 
Date Analyzed: 
Sample Preparation: 

SM 2540C 
2010-06-28 
2010-06-28 

Prep Method: 
Analyzed By: 
Prepared By: 

N / A 
MD 
MD 

Parameter Flag 
RL 

Result Units Dilution RL 
Total Dissolv ed Solids 410 mg/L 1 5.00 

Sample: 236041 - 163 

Laboratory: 
Analysis: 
QC Batch: 
Prep Batch: 

El Paso 
Alkalinity 
71280 
61067 

Analytical Method: 
Date Analyzed: 
Sample Preparation: 

SM 2320B 
2010-06-28 

Prep Method: 
Analyzed By: 
Prepared By: 

N / A 
JG 
JG 

Parameter Flag 
RL 

Result Units Dilution RL 
Hydroxide Alkalinity-
Carbonate Alkalinity-
Bicarbonate Alkalinity-
Total Alkalinity-

<1.00 
52.0 
136 
188 

mg/L as CaCo3 
mg/L as CaCo3 
mg/L as CaCo3 
mg/L as CaCo3 

1 
1 
1 
1 

1.00 
1.00 
4.00 
4.00 

Sample: 236041 - 163 

Laboratory: 
Analysis: 
QC Batch: 
Prep Batch: 

El Paso 
Chloride (IC) 
71281 
61068 

Analytical Method: E 300.0 
Date Analyzed: 2010-06-28 
Sample Preparation: 2010-06-28 

Prep Method: 
Analyzed By: 
Prepared By: 

N / A 
JR 
JR 

Parameter Flag 
RL 

Result Units Dilution RL 
Chloride 84.2 mg/L 5 2.50 



Report Date: June 29, 2010 
TFD557B 

Work Order: 10062902 
Lighting Dock 55-7 

Page Number: 6 of 26 
Lighting Dock, NM 

Sample: 236041 - 163 

Laboratory: 
Analysis: 
QC Batch: 
Prep Batch: 

Parameter 
Fluoride 

El Paso 
Fluoride (IC) 
71281 
61068 

Flag 

Analytical Method: E 300.0 
Date Analyzed: 2010-06-28 
Sample Preparation: 2010-06-28 

Prep Method 
Analyzed By 
Prepared By 

RL 
Result 

9.68 
Units 
mg/L 

Dilution 

N / A 
JR 
JR 

RL 
0.500 

Sample: 236041 - 163 

Laboratory: 
Analysis: 
QC Batch: 
Prep Batch: 

El Paso 
S04 (IC) 
71281 
61068 

Analytical Method: E 300.0 
Date Analyzed: 2010-06-28 
Sample Preparation: 2010-06-28 

Prep Method 
Analyzed By-
Prepared By 

N / A 
JR 
JR 

Parameter 
Sulfate 

Flag 
RL 

Result 
441 

Units 
mg/L 

Dilution 
I F 

RL 
~2W 

Sample: 236041 - 163 

Laboratory: El Paso 
Analysis: TDS 
QC Batch: 71296 
Prep Batch: 61083 

Analytical Method: SM 2540C 
Date Analyzed: 2010-06-28 
Sample Preparation: 2010-06-28 

Prep Method: N / A 
Analyzed By: MD 
Prepared By: MD 

Parameter Flag 
RL 

Result Units Dilution RL 
Total Dissolved Solids 1230 mg/L 1 5.00 

Sample: 236042 - 164 

Laboratory: 
Analysis: 
QC Batch; 
Prep Batch: 

El Paso 
Alkalinity 
71280 
61067 

Analytical Method: SM 2320B 
Date Analyzed: 2010-06-28 
Sample Preparation: 

Prep Method: N / A 
Analyzed By: JG 
Prepared By: JG 

Parameter Flag 
RL 

Result Units Dilution RL 
Hydroxide Alkalinity 
Carbonate Alkalinity 

<1.00 
44.0 

mg/L as CaCo3 
mg/L as CaCo3 

1.00 
1.00 

continued ... 



Report Date: June 29, 2010 
TFD557B 

Work Order: 10062902 
Lighting Dock 55-7 

Page Number: 7 of 26 
Lighting Dock, N M 

sample 236042 continued . .. 

RL 
Parameter Flag Result Units Dilution RL 
Bicarbonate Alkalinity 152 mg/L as CaCo3 1 4.00 
Total Alkalinity 196 mg/L as CaCo3 1 4.00 

Sample: 236042 - 164 

Laboratory: 
Analysis: 
QC Batch: 
Prep Batch: 

El Paso 
Chloride (IC) 
71284 
61070 

Analytical Method: E 300.0 
Date Analyzed: 2010-06-28 
Sample Preparation: 2010-06-28 

Prep Method: N / A 
Analyzed By: JR 
Prepared By: JR 

Parameter 
Chloride 

Flag 
RL 

Result 
83.8 

Units 
mg/L 

Dilution RL 
5 2.50 

Sample: 236042 - 164 

Laboratory: 
Analysis: 
QC Batch: 
Prep Batch: 

El Paso 
Fluoride (IC) 
71284 
61070 

Analytical Method: E 300.0 
Date Analyzed: 2010-06-28 
Sample Preparation: 2010-06-28 

Prep Method: N / A 
Analyzed By: JR 
Prepared By: JR 

Parameter 
Fluoride 

Flag 
RL 

Result 
9.38 

Units 
mg/L 

Dilution RL 
2 0.500 

Sample: 236042 - 164 

Laboratory: 
Analysis: 
QC Batch: 
Prep Batch: 

Parameter 
Sulfate 

El Paso 
S04 (IC) 
71284 
61070 

Analytical Method: E 300.0 
Date Analyzed: 2010-06-28 
Sample Preparation: 2010-06-28 

Prep Method: N / A 
Analyzed By: JR 
Prepared By: JR 

Flag 
RL 

Result 
436 

Units 
mg/L 

Dilution 

To" 
RL 

2.50 
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Sample: 236042 - 164 

Laboratory: 
Analysis: 
QC Batch: 
Prep Batch: 

Parameter 

El Paso 
TDS 
71296 
61083 

Flag 

Analytical Method: SM 2540C 
Date Analyzed: 2010-06-28 
Sample Preparation: 2010-06-28 

Prep Method: N / A 
Analyzed By: MD 
Prepared By: MD 

RL 
Result Units Dilution RL 

Total Dissolved Solids 1130 mg/L 1 5.00 

Sample: 236043 - 165 

Laboratory: El Paso 
Analysis: Alkalinity Analytical Method: SM 2320B Prep Method: N / A 
QC Batch: 71280 Date Analyzed: 2010-06-28 Analyzed By: JG 
Prep Batch: 61067 Sample Preparation: Prepared By: JG 

RL 
Parameter Flag Result Units Dilution RL 
Hydroxide Alkalinity <1.00 mg/L as CaCo3 I L00 
Carbonate Alkalinity 12.0 mg/L as CaCo3 1 1.00 
Bicarbonate Alkalinity 330 mg/L as CaCo3 1 4.00 
Total Alkalinity 342 mg/L as CaCo3 1 4.00 

Sample: 236043 - 165 

Laboratory: 
Analysis: 
QC Batch: 
Prep Batch: 

El Paso 
Chloride (IC) 
71284 
61070 

Analytical Method: E 300.0 
Date Analyzed: 2010-06-28 
Sample Preparation: 2010-06-28 

Prep Method: N / A 
Analyzed By: JR 
Prepared By: JR 

Parameter 
Chloride 

Flag 
RL 

Result 
91.2 

Units 
mg/L 

Dilution RL 
5 2750" 

Sample: 236043 - 165 

Laboratory: El Paso 
Analysis: Fluoride (IC) Analytical Method: E 300.0 Prep Method: N / A 
QC Batch: 71284 Date Analyzed: 2010-06-28 Analyzed By. JR 
Prep Batch: 61070 Sample Preparation: 2010-06-28 Prepared By: JR 
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RL 
Parameter Flag Result Units Dilution RL 
Fluoride 4.84 mg/L 1 0.500 

Sample: 236043 - 165 

Laboratory: El Paso 
Analysis: S04 (IC) Analytical Method: E 300.0 Prep Method: N / A 
QC Batch: 71284 Date Analyzed: 2010-06-28 Analyzed By: JR 
Prep Batch: 61070 Sample Preparation: 2010-06-28 Prepared By: JR 

RL 
Parameter Flag Result Units Dilution RL 
Sulfate 327 mg/L 10 2.50 

Sample: 236043 - 165 

Laboratory. El Paso 
Analysis: TDS Analytical Method: SM 2540C Prep Method: N / A 
QC Batch: 71296 Date Analyzed: 2010-06-28 Analyzed By. MD 
Prep Batch: 61083 Sample Preparation: 2010-06-28 Prepared By: MD 

RL 
Parameter Flag Result Units Dilution RL 
Total Dissolved Solids 992 mg/L 1 5.00 

Sample: 236044 - 166 

Laboratory: El Paso 
Analysis: Alkalinity Analytical Method: SM 2320B Prep Method: N / A 
QC Batch: 71280 Date Analyzed: 2010-06-28 Analyzed By: JG 
Prep Batch: 61067 Sample Preparation Prepared By: JG 

RL 
Parameter Flag Result Units Dilution RL 
Hydroxide Alkalinity <1.00 mg/L as CaCo3 1 1.00 
Carbonate Alkalinity 28.0 mg/L as CaCo3 1 1.00 
Bicarbonate Alkalinity- 110 mg/L as CaCo3 1 4.00 
Total Alkalinity- 138 mg/L as CaCo3 1 4.00 
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Sample: 236044 - 166 

Laboratory: 
Analysis: 
QC Batch: 
Prep Batch: 

El Paso 
Chloride (IC) 
71285 
61071 

Analytical Method: E 300.0 
Date Analyzed: 2010-06-28 
Sample Preparation: 2010-06-28 

Prep Method: N / A 
Analyzed By: JR 
Prepared By: JR 

Parameter 
Chloride 

Flag 
RL 

Result 
79.6 

Units 
mg/L 

Dilution RL 
5 2.50 

Sample: 236044 - 166 

Laboratory: 
Analysis: 
QC Batch: 
Prep Batch: 

El Paso 
Fluoride (IC) 
71285 
61071 

Analytical Method: E 300.0 
Date Analyzed: 2010-06-28 
Sample Preparation: 2010-06-28 

Prep Method: N /A 
Analyzed By: JR 
Prepared By: JR 

Parameter 
Fluoride 

Flag 
RL 

Result 
11.2 

Units 
mg/L 

Dilution RL 
2 0.500 

Sample: 236044 - 166 

Laboratory: 
Analysis: 
QC Batch: 
Prep Batch: 

El Paso 
S04 (IC) 
71285 
61071 

Analytical Method: E 300.0 
Date Analyzed: 2010-06-28 
Sample Preparation: 2010-06-28 

Prep Method: N /A 
Analyzed By: JR 
Prepared By: JR 

Parameter 
Sulfate 

Flag 
R L 

Result 
4 7 T 

Units 
mg/L 

Dilution 
TF 

RL 
2.50 

Sample: 236044 - 166 

Laboratory: El Paso 
Analysis: TDS 
QC Batch: 71296 
Prep Batch: 61083 

Analytical Method; SM 2540C 
Date Analyzed: 2010-06-28 
Sample Preparation: 2010-06-28 

Prep Method: N /A 
Analyzed By: MD 
Prepared By: MD 

Parameter Flag 
RL 

Result Units Dilution RL 
Total Dissolved Solids 1350 1 5.00 
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Sample: 236045 - 167 

Laboratory: El Paso 
Analysis: Alkalinity Analytical Method: SM 2320B Prep Method: N / A 
QC Batch: 71280 Date Analyzed: 2010-06-28 Analyzed By: JG 
Prep Batch: 61067 Sample Preparation: Prepared By: JG 

RL 
Parameter Flag Result Units Dilution RL 
Hydroxide Alkalinity <1.00 mg/L as CaCo3 I L00 
Carbonate Alkalinity <1.00 mg/L as CaCo3 1 1.00 
Bicarbonate Alkalinity 134 mg/L as CaCo3 1 4.00 
Total Alkalinity 134 mg/L as CaCo3 1 4.00 

Sample: 236045 - 167 

Laboratory: 
Analysis: 
QC Batch: 
Prep Batch: 

El Paso 
Chloride (IC) 
71285 
61071 

Analytical Method: E 300.0 
Date Analyzed: 2010-06-28 
Sample Preparation: 2010-06-28 

Prep Method: N / A 
Analyzed By: JR 
Prepared By: JR 

Parameter 
Chloride 

Flag 
RL 

Result 
81.7 

Units 
mg/L 

Dilution RL 
2.50 

Sample: 236045 - 167 

Laboratory: 
Analysis: 
QC Batch: 
Prep Batch: 

El Paso 
Fluoride (IC) 
71285 
61071 

Analytical Method: E 300.0 
Date Analyzed: 2010-06-28 
Sample Preparation: 2010-06-28 

Prep Method: N / A 
Analyzed By: JR 
Prepared By: JR 

Parameter 
Fluoride 

Flag 
RL 

Result 
11.6 

Units 
mg/L 

Dilution RL 
2 0.500 

Sample: 236045 - 167 

Laboratory: El Paso 
Analysis: ' S04 (IC) 
QC Batch: 71285 
Prep Batch: 61071 

Analytical Method: E 300.0 
Date Analyzed: 2010-06-28 
Sample Preparation: 2010-06-28 

Prep Method: N / A 
Analyzed By: JR 
Prepared By: JR 
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Parameter Flag 
RL 

Result Units Dilution RL 
Sulfate 483 mg/L 10 2.50 

Sample: 236045 - 167 

Laboratory: El Paso 
Analysis: TDS 
QC Batch: 71296 
Prep Batch: 61083 

Analytical Method: SM 2540C 
Date Analyzed: 2010-06-28 
Sample Preparation: 2010-06-28 

Prep Method: 
Analyzed By: 
Prepared By: 

N / A 
MD 
MD 

Parameter Flag 
RL 

Result Units Dilution RL 
Total Dissolved Solids 1340 mg/L 1 5.00 

Method Blank (1) QC Batch: 71280 

QC Batch: 71280 
Prep Batch: 61067 

Date Analyzed: 2010-06-28 
QC Preparation: 2010-06-28 

Analyzed By: 
Prepared By: 

JG 
JG 

Parameter Flag 
MDL 

Result Units R L 
Hydroxide Alkalinity-
Carbonate Alkalinity-
Bicarbonate Alkalinity-
Total Alkalinity 

<1.00 
<1.00 
<4.00 
<4.00 

mg/L as CaCo3 
mg/L as CaCo3 
mg/L as CaCo3 
mg/L as CaCo3 

1 
1 
4 
4 

Method Blank (1) QC Batch: 71281 

QC Batch: 71281 
Prep Batch: 61068 

Date Analyzed: 2010-06-28 
QC Preparation: 2010-06-28 

Analyzed By: 
Prepared By: 

JR 
JR 

Parameter- Flag 
MDL 

Result Units RL 
Chloride <0.500 mg/L 2.5 

M e t h o d Blank (1) QC Batch: 71281 

QC Batch: 71281 
Prep Batch: 61068 

Date Analyzed: 2010-06-28 
QC Preparation: 2010-06-28 

Analyzed By: JR 
Prepared By: JR 
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Parameter Flag 
MDL 

Result Units RL 
Fluoride <0.100 mg/L 0.5 

Method Blank (1) QC Batch: 71281 

QC Batch: 71281 
Prep Batch: 61068 

Date Analyzed: 2010-06-28 
QC Preparation: 2010-06-28 

Analyzed By: JR 
Prepared By: JR 

Parameter Flag 
MDL 

Result Units RL 
Sulfate <0.500 mg/L 2.5 

Method Blank (1) QC Batch: 71284 

QC Batch: 71284 
Prep Batch: 61070 

Date Analyzed: 2010-06-28 
QC Preparation: 2010-06-28 

Analyzed By: JR 
Prepared By: JR 

Parameter Flag 
MDL 

Result Units RL 
Chloride <0.500 mg/L 2.5 

Method Blank (1) QC Batch: 71284 

QC Batch: 71284 
Prep Batch: 61070 

Date Analyzed: 2010-06-28 
QC Preparation: 2010-06-28 

Analyzed By: JR 
Prepared By: JR 

Parameter Flag 
MDL 

Result Units RL 
Fluoride <0.100 mg/L 0.5 

Method Blank (1) QC Batch: 71284 

QC Batch: 71284 
Prep Batch: 61070 

Date Analyzed: 2010-06-28 
QC Preparation: 2010-06-28 

Analyzed By: JR 
Prepared By: JR 

continued 
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method blank continued . 

Parameter Flag 
MDL 

Result Units RL 

Parameter Flag 
MDL 

Result Units RL 
Sulfate <0.500 mg/L 2.5 

Method Blank (1) QC Batch: 71285 

QC Batch: 71285 
Prep Batch: 61071 

Date Analyzed: 2010-06-28 
QC Preparation: 2010-06-28 

Analyzed By: JR 
Prepared By: JR 

Parameter Flag 
MDL 

Result Units RL 
Chloride <0.500 mg/L 2.5 

Method Blank (1) QC Batch: 71285 

QC Batch: 71285 
Prep Batch: 61071 

Date Analyzed: 2010-06-28 
QC Preparation: • 2010-06-28 

Analyzed By: JR 
Prepared By: JR 

Parameter Flag 
MDL 

Result Units RL 
Fluoride <0.100 mg/L 0.5 

Method Blank (1) QC Batch: 71285 

QC Batch: 71285 
Prep Batch: 61071 

Date Analyzed: 2010-06-28 
QC Preparation: 2010-06-28 

Analyzed By: JR 
Prepared By: JR 

Parameter Flag 
MDL 

Result Units RL 
Sulfate <0.500 mg/L 2.5 

M e t h o d Blank (1) QC Batch: 71296 

QC Batch: 71296 
Prep Batch: 61083 

Date Analyzed: 2010-06-28 
QC Preparation: 2010-06-28 

Analyzed By: MD 
Prepared By: MD 
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MDL 
Parameter Flag Result Units RL 
Total Dissolved Solids <5.00 mg/L 5 

Duplicates (1) Duplicated Sample: 236045 

QC Batch: 71280 Date Analyzed: 2010-06-28 Analyzed By: JG 
Prep Batch: 61067 QC Preparation: 2010-06-28 Prepared By. JG 

Duplicate Sample RPD 
Param Result Result Units Dilution RPD Limit 
Hydroxide Alkalinity <1.00 <1.00 mg/L as CaCo3 1 0 20 
Carbonate Alkalinity <1.00 <1.00 mg/L as CaCo3 1 0 20 
Bicarbonate Alkalinity 134 134 mg/L as CaCo3 1 0 20 
Total Alkalinity 134 134 mg/L as CaCo3 1 0 20 

Duplicates (1) Duplicated Sample: 236041 

QC Batch: 71296 Date Analyzed: 2010-06-28 Analyzed By: MD 
Prep Batch: 61083 QC Preparation: 2010-06-28 Prepared By: MD 

Duplicate Sample RPD 
Param Result Result Units Dilution RPD Limit 
Total Dissolved Solids 1240 1230 mg/L 1 1 10 

Laboratory Control Spike (LCS-1) 

QC Batch: 71281 Date Analyzed: 2010-06-28 Analyzed By-: JR 
Prep Batch: 61068 QC Preparation: 2010-06-28 Prepared By: JR 

LCS Spike Matrix Rec. 
Param Result Units Dil. Amount Result Rec. Limit 
Chloride 24.6 mg/L 1 25.0 <0.500 98 90 - 110 

Percent recovery is based on the spike result. RPD is based on the spike and spike duplicate result. 

LCSD Spike Matrix Rec. RPD 
Param Result Units Dil. Amount Result Rec. Limit RPD Limit 
Chloride 24.1 mg/L 1 25.0 <0.500 96 90 - 110 2 20 

Percent recovery is based on the spike result. RPD is based on the spike and spike duplicate result. 
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Laboratory Control Spike (LCS-1) 

QC Batch: 71281 Date Analyzed: 2010-06-28 Analyzed By: JR 
Prep Batch: 61068 QC Preparation: 2010-06-28 Prepared By: JR 

LCS Spike Matrix Rec. 
Param Result Units Dil. Amount Result Rec. Limit 
Fluoride 5.09 mg/L 1 5.00 <0.100 102 90 - 110 

Percent recovery is based on the spike result. RPD is based on the spike and spike duplicate result. 

LCSD Spike Matrix Rec. RPD 
Param Result Units Dil. Amount Result Rec. Limit RPD Limit 
Fluoride 5.00 mg/L 1 5.00 <0.100 100 90 - 110 2 20 

Percent recovery is based on the spike result. RPD is based on the spike and spike duplicate result. 

Laboratory Control Spike (LCS-1) 

QC Batch: 71281 Date Analyzed: 2010-06-28 Analyzed By: JR 
Prep Batch: 61068 QC Preparation: 2010-06-28 Prepared By: JR 

LCS Spike Matrix Rec. 
Param Result Units Dil. Amount Result Rec. Limit 
Sulfate 24.1 mg/L 1 25.0 <0.500 96 90 - 110 

Percent recovery is based on the spike result. RPD is based on the spike and spike duplicate result. 

LCSD Spike Matrix Rec. RPD 
Param Result Units Dil. Amount Result Rec. Limit RPD Limit 
Sulfate 23.6 mg/L 1 25.0 <0.500 94 90 - 110 2 20 

Percent recovery is based on the spike result. RPD is based on the spike and spike duplicate result. 

Laboratory Control Spike (LCS-1) 

QC Batch: 71284 Date Analyzed: 2010-06-28 Analyzed By: JR 
Prep Batch: 61070 QC Preparation: 2010-06-28 Prepared By: JR 

LCS Spike Matrix Rec. 
Param Result Units Dil . Amount Result Rec. Limit 
Chloride 25.0 mg/L 1 25.0 <0.500 100 90 - 110 

Percent recovery is based on the spike result. RPD is based on the spike and spike duplicate result. 

LCSD Spike Matrix Rec. RPD 
Param Result Units Dil. Amount Result Rec. Limit RPD Limit 
Chloride 25.0 mg/L 1 25.0 <0.500 100 90 - 110 0 20 

Percent recovery is based on the spike result. RPD is based on the spike and spike duplicate result. 
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Laboratory Control Spike (LCS-1) 

QC Batch: 
Prep Batch: 

71284 
61070 

Date Analyzed: 
QC Preparation: 

2010-06-28 
2010-06-28 

Analyzed By: 
Prepared By: 

JR 
JR 

Param 
LCS Spike Matrix 

Result Units Dil. Amount Result Rec. 
Rec. 

Limit 
Fluoride 5.17 1 5.00 <0.100 103 90 - 110 

Percent recovery is based on the spike result. RPD is based on the spike and spike duplicate result. 

Param 
LCSD 
Result Units Dil . 

Spike 
Amount 

Matrix 
Result Rec. 

Rec. 
Limit RPD 

RPD 
Limit 

Fluoride 5.16 mg/L 1 5.00 <0.100 103 90 - 110 20 

Percent recovery is based on the spike result. RPD is based on the spike and spike duplicate result. 

Laboratory Control Spike (LCS-1) 

QC Batch: 71284 Date Analyzed: 2010-06-28 Analyzed By: JR 
Prep Batch: 61070 QC Preparation: 2010-06-28 Prepared By: JR 

Param 
LCS 

Result Units 
Spike Matrix 

Dil. Amount Result Rec 
Rec. 

Limit 
Sulfate 24.5 mg/L 1 25.0 <0.500 98 90 - 110 

Percent recovery is based on the spike result. RPD is based on the spike and spike duplicate result. 

Param 
LCSD 
Result Units Dil. 

Spike Matrix Rec. 
Amount Result Rec. Limit RPD 

RPD 
Limit 

Sulfate 24.5 mg/L 1 25.0 <0.500 98 90 - 110 0 20 

Percent recovery is based on the spike result. RPD is based on the spike and spike duplicate result. 

Laboratory Control Spike (LCS-1) 

QC Batch: 71285 Date Analyzed: 2010-06-28 Analyzed By: JR 
Prep Batch: 61071 QC Preparation: 2010-06-28 Prepared By: JR 

Param 
LCS 

Result Units 
Spike Matrix 

Dil. Amount Result Rec. 
Rec. 

Limit 
Chloride 25.3 mg/L 1 25.0 <0.500 101 90 - 110 

Percent recovery is based on the spike result. RPD is based on the spike and spike duplicate result. 

Param 
LCSD 
Result Units Dil. 

Spike Matrix Rec. 
Amount Result Rec. Limit RPD 

RPD 
Limit 

Chloride 25.3 mg/L 1 25.0 <0.500 101 90 - 110 0 20 

Percent recovery is based on the spike result. RPD is based on the spike and spike duplicate result. 
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Laboratory Control Spike (LCS-1) 

QC Batch: 71285 Date Analyzed: 
Prep Batch: 61071 QC Preparation: 

2010-06-28 Analyzed By: JR 
2010-06-28 Prepared By: JR 

Param 
LCS 

Result 
Spike Matrix 

Units Dil. Amount Result Rec. 
Rec. 

Limit 
Fluoride 5.23 mg/L 1 5.00 <0.100 105 90 - 110 

Percent recovery is based on the spike result. RPD is based on the spike and spike duplicate result. 

Param 
LCSD 
Result Units 

Spike Matrix Rec. 
Dil. Amount Result Rec. Limit RPD 

RPD 
Limit 

Fluoride 5.23 mg/L 1 5.00 <0.100 105 90 - 110 0 20 

Percent recovery is based on the spike result. RPD is based on the spike and spike duplicate result. 

Laboratory Control Spike (LCS-1) 

QC Batch: 71285 Date Analyzed; 2010-06-28 Analyzed By: JR 
Prep Batch: 61071 QC Preparation: 2010-06-28 Prepared By: JR 

LCS Spike Matrix Rec. 
Param Result Units Dil. Amount Result Rec. Limit 
Sulfate 24.8 mg/L 1 25.0 <0.500 99 90 - 110 

Percent recovery is based on the spike result. RPD is based on the spike and spike duplicate result. 

LCSD Spike Matrix Rec. RPD 
Param Result Units Dil. Amount Result Rec. Limit RPD Limit 
Sulfate 24.8 mg/L 1 25.0 <0.500 99 90 - 110 0 20 

Percent recovery is based on the spike result. RPD is based on the spike and spike duplicate result. 

Laboratory Control Spike (LCS-1) 

QC Batch: 71296 Date Analyzed: 2010-06-28 Analyzed By: MD 
Prep Batch: 61083 QC Preparation: 2010-06-28 Prepared By: MD 

LCS Spike Matrix Rec. 
Param Result Units Dil. Amount Result Rec. Limit 
Total Dissolved Solids 1070 mg/L 1 1000 <5.00 107 90 - 110 

Percent recovery is based on the spike result. RPD is based on the spike and spike duplicate result. 

LCSD Spike Matrix Rec. RPD 
Param Result Units Dil . Amount Result Rec. Limit RPD Limit 
Total Dissolved Solids 1010 mg/L 1 1000 <5.00 101 90 - 110 6 10 

Percent recovery is based on the spike result. RPD is based on the spike and spike duplicate result. 
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M a t r i x Spike (MS-1) Spiked Sample: 236040 

QC Batch: 71281 Date Analyzed: 2010-06-28 Analyzed By. JR 
Prep Batch: 61068 QC Preparation: 2010-06-28 Prepared By: JR 

MS Spike Matrix Rec. 
Param Result Units Dil. Amount Result Rec. Limit 
Chloride 168 mg/L 5.56 139 33.7 97 90 - 110 

Percent recovery is based on the spike result. RPD is based on the spike and spike duplicate result. 

MSD Spike Matrix Rec. RPD 
Param Result Units Dil. Amount Result Rec. Limit RPD Limit 
Chloride 170 mg/L 5.56 139 33.7 98 90 - 110 1 20 

Percent recovery is based on the spike result. RPD is based on the spike and spike duplicate result. 

Matrix Spike (MS-1) Spiked Sample: 236040 

QC Batch: 71281 Date Analyzed: 2010-06-28 Analyzed By: JR 
Prep Batch: 61068 QC Preparation: 2010-06-28 Prepared By: JR 

MS Spike Matrix Rec. 
Param Result Units Dil. Amount Result Rec. Limit 
Fluoride 29.1 mg/L 5.56 27.8 1.05 101 90-110 

Percent recovery is based on the spike result. RPD is based on the spike and spike duplicate result. 

MSD Spike Matrix Rec. RPD 
Param Result Units Dil. Amount Result Rec. Limit RPD Limit 
Fluoride 29.4 mg/L -5.56 27.8 1.05 102 90 - 110 1 20 

Percen t r ecove ry is based on the spike result. RPD is based on the spike and spike duplicate result. 

Matrix Spike (MS-1) Spiked Sample: 236040 

QC Batch: 71281 Date Analyzed: 2010-06-28 Analyzed By: JR 
Prep Batch: 61068 QC Preparation: : 2010-06-28 Prepared By: JR 

MS Spike Matrix Rec. 
Param Result Units Dil. Amount Result Rec. Limit 
Sulfate 1 276 mg/L 5.56 139 122 111 90-110 

Percent recovery is based on the spike result. RPD is based on the spike and spike duplicate result. 
continued . 

1 Matr ix spike recovery out of control limits due to matrix interference. Use LCS/LCSD to demonstrate analysis is under control. 
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matrix spikes continued ... 
MSD Spike Matrix Rec. RPD 

Param Result Units Dil. Amount Result Rec. Limit RPD Limit 

MSD Spike Matrix Rec. RPD 
Param Result Units Dil. Amount Result Rec. Limit RPD Limit 
Sulfate 2 278 mg/L 5.56 139 122 112 90- 110 1 20 

Percent recovery is based on the spike result. RPD is based on the spike and spike duplicate result. 

M a t r i x Spike (MS-1) Spiked Sample: 236042 

QC Batch: 71284 Date Analyzed: 2010-06-28 Analyzed By: JR 
Prep Batch: 61070 QC Preparation: 2010-06-28 Prepared By: JR 

Param 
MS 

Result 
Spike Matrix 

Units Dil. Amount Result Rec. 
Rec. 

Limit 
Chloride 236 mg/L 5.56 139 83.8 109 90 - 110 

Percent recovery is based on the spike result. RPD is based on the spike and spike duplicate result. 

Param 
MSD 

Result Units 
Spike Matrix Rec. 

Dil. Amount Result Rec. Limit RPD 
RPD 
Limit 

Chloride 236 mg/L 5.56 139 83.8 109 90 - 110 0 20 

Percent recovery is based on the spike result. RPD is based on the spike and spike duplicate result. 

M a t r i x Spike (MS-1) Spiked Sample: 236042 

QC Batch: 71284 Date Analyzed: 2010-06-28 Analyzed By: JR 
Prep Batch: 61070 QC Preparation: 2010-06-28 Prepared By: JR 

MS Spike Matrix Rec. 
Param Result Units Dil. Amount Result Rec. Limit 
Fluoride 38.4 mg/L 5.56 27.8 9.38 104 90 - 110 

Percent recovery is based on the spike result. RPD is based on the spike and spike duplicate result. 

MSD Spike Matrix Rec. RPD 
Param Result Units Dil. Amount Result Rec. Limit RPD Limit 
Fluoride 38.4 mg/L 5.56 27.8 9.38 104 90 - 110 0 20~ 

Percent recovery is based on the spike result. RPD is based on the spike and spike duplicate result. 

M a t r i x Spike (MS-1) Spiked Sample: 236042 

QC Batch: 71284 Date Analyzed: 2010-06-28 Analyzed By: JR 
Prep Batch: 61070 QC Preparation: 2010-06-28 Prepared By: JR 

2Matrix spike recovery out of control limits due to matrix interference. Use LCS/LCSD to demonstrate analysis is under control. 
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Param 
MS Spike Matrix 

Result Units Dil. Amount Result Rec. 
Rec. 

Limit 
Sulfate 3 645 mg/L 5.56 139 436 150 90 - 110 

Percent recovery is based on the spike result. RPD is based on the spike and spike duplicate result. 

Param 
MSD Spike Matrix Rec. 

Result Units Dil. Amount Result Rec. Limit RPD 
RPD 
Limit 

Sulfate 4 645 mg/L 5.56 139 436 150 90 - 110 0 20 

Percent recovery is based on the spike result. RPD is based on the spike and spike duplicate result. 

M a t r i x Spike (MS-1) Spiked Sample: 236044 

QC Batch: 71285 Date Analyzed: 2010-06-28 Analyzed By: JR 
Prep Batch: 61071 QC Preparation: 2010-06-28 Prepared By: JR 

MS Spike Matrix Rec. 
Param Result Units Dil. Amount Result Rec. Limit 
Chloride 233 mg/L ~5.56 139 79.6 110 90 - 110 

Percent recovery is based on the spike result. RPD is based on the spike and spike duplicate result. 

MSD Spike Matrix , Rec. RPD 
Param Result Units Dil. Amount Result Rec. Limit RPD Limit 
Chloride 233 mg/L 5.56 139 79.6 110 90 - 110 0 20 

Percent recovery is based on the spike result. RPD is based on the spike and spike duplicate result. 

M a t r i x Spike (MS-1) Spiked Sample: 236044 

QC Batch: 71285 Date Analyzed: 2010-06-28 Analyzed By: JR 
Prep Batch: 61071 QC Preparation: 2010-06-28 Prepared By: JR 

MS Spike Matrix Rec. 
Param Result Units Dil. Amount Result Rec. Limit 
Fluoride 40.4 mg/L " 5 6 27.8 11.2 105 90 - 110 

Percent recovery is based on the spike result. RPD is based on the spike and spike duplicate result. 

MSD Spike Matrix Rec. RPD 
Param Result Units Dil. Amount Result Rec. Limit RPD Limit 
Fluoride 40.5 mg/L 5.56 ~27.8 11.2 105 90 - 110 0 20 

Percent recovery is based on the spike result. RPD is based on the spike and spike duplicate result. 

'Matrix spike recovery out of control limits due to matrix interference. Use LCS/LCSD to demonstrate analysis is under control. 
^Matrix spike recovery out of control limits due to matrix interference. Use LCS/LCSD to demonstrate analysis is under control. 
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M a t r i x Spike (MS-1) Spiked Sample: 236044 

QC Batch: 
Prep Batch: 

71285 
61071 

Date Analyzed: 
QC Preparation: 

2010-06-28 
2010-06-28 

Analyzed By: 
Prepared By: 

JR 
JR 

Param 
MS 

Result Units Dil. 
Spike 

Amount 
Matrix 
Result Rec. 

Rec. 
Limit 

Sulfate 688 mg/L 5.56 139 471 156 90 - 110 

Percent recovery is based on the spike result. RPD is based on the spike and spike duplicate result. 

MSD Spike Matrix Rec. RPD 
Param Result Units Dil. Amount Result Rec. Limit RPD Limit 
Sulfate 8 689 mg/L 5.56 139 471 157 90 - 110 0 20 

Percent recovery is based on the spik e result. RPD is based on the spike and spike duplicate result. 

Standard ( ICV-1) 

QC Batch: 71280 Date Analyzed: 2010-06-28 Analyzed By: JG 

ICVs ICVs ICVs Percent 
True Found Percent Recovery- Date 

Param Flag Units Cone. Cone. Recovery Limits Analyzed 
Hydroxide Alkalinity mg/L as CaCo3 0.00 <1.00 90 - 110 2010-06-28 
Carbonate Alkalinity mg/L as CaCo3 0.00 236 90 - 110 2010-06-28 
Bicarbonate Alkalinity mg/L as CaCo3 0.00 8.00 90 - 110 2010-06-28 
Total Alkalinity mg/L as CaCo3 250 244 98 90 - 110 2010-06-28 

Standard ( C C V - 1 ) 

QC Batch: 71280 Date Analyzed: 2010-06-28 Analyzed By. JG 

CCVs CCVs CCVs Percent 
True Found Percent Recovery Date 

Param Flag Units Cone. Cone. Recovery Limits Analyzed 
Hydroxide Alkalinity- mg/L as CaCo3 0.00 <1.00 90 - 110 2010-06-28 
Carbonate Alkalinity- mg/L as CaCo3 0.00 240 90 - 110 2010-06-28 
Bicarbonate Alkalinity- mg/L as CaCo3 0.00 8.00 90 - 110 2010-06-28 
Total Alkalinity- mg/L as CaCo3 250 248 99 90 - 110 2010-06-28 

Standard ( C C V - 1 ) 

QC Batch: 71281 Date Analyzed: 2010-06-28 Analyzed By: JR 

'Matrix spike recovery out of control limits clue to matrix interference. Use LCS/LCSD to demonstrate analysis is under control. 
6Matrix spike recovery out of control limits due to matrix interference. Use LCS/LCSD to demonstrate analysis is under control. 
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CCVs CCVs CCVs Percent 
True Found Percent Recovery Date 

Param Flag Units Cone. Cone. Recovery Limits Analyzed 
Chloride mg/L 25.0 23.5 94 90 - 110 2010-06-28 

Standard ( C C V - 1 ) 

QC Batch: 71281 

Param Flag Units 

Date Analyzed: 2010-06-28 

CCVs 
True 
Cone. 

CCVs 
Found 
Cone. 

CCVs 
Percent 

Recovery-

Analyzed By: JR 

Percent 
Recovery-

Limits 
Date 

Analyzed 
Fluoride mg/L 5.00 4.81 96 90 - 110 2010-06-28 

Standard ( C C V - 1 ) 

QC Batch: 71281 

Param Flag Units 

Date Analyzed: 2010-06-28 

CCVs 
True 
Cone. 

CCVs 
Found 
Cone. 

CCVs 
Percent 

Recovery-

Analyzed By: JR 

Percent 
Recovery-

Limits 
Date 

Analyzed 
Sulfate mg/L 25.0 23.1 92 90 - 110 2010-06-28 

Standard ( C C V - 2 ) 

QC Batch: 71281 

Param Flag Units 

Date Analyzed: 2010-06-28 

CCVs 
True 
Cone. 

CCVs 
Found 
Cone. 

CCVs 
Percent 

Recovery-

Analyzed By: JR 

Percent 
Recovery-

Limits 
Date 

Analyzed 
Chloride mg/L 25.0 24.5 98 90 - 110 2010-06-28 

Standard ( C C V - 2 ) 

QC Batch: 71281 

Param Flag Units 

Date Analyzed: 2010-06-28 

CCVs 
True 
Cone. 

CCVs 
Found 
Cone. 

CCVs 
Percent 

Recovery-

Analyzed By: JR 

Percent 
Recovery-

Limits 
Date 

Analyzed 

Fluoride mg/L 5.00 5.02 100 90 - 110 2010-06-28 

Standard ( C C V - 2 ) 

QC Batch: 71281 Date Analyzed: 2010-06-28 Analyzed By: JR 
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CCVs CCVs CCVs Percent 
True Found Percent Recovery Date 

Param Flag Units Cone. Cone. Recovery Limits Analyzed 
Sulfate mg/L 25.0 24.1 96 90 - 110 2010-06-28 

Standard ( C C V - 1 ) 

QC Batch: 71284 

Param Flag Units 

Date Analyzed: 2010-06-28 

CCVs 
True 
Cone. 

CCVs 
Found 
Cone. 

CCVs 
Percent 

Recovery 

Analyzed By: JR 

Percent 
Recovery-

Limits 
Date 

Analyzed 
Chloride mg/L 25.0 24.5 98 90 - 110 2010-06-28 

Standard ( C C V - 1 ) 

QC Batch: 71284 

Param Flag Units 

Date Analyzed: 2010-06-28 

CCVs 
True 
Cone. 

CCVs 
Found 
Cone. 

CCVs 
Percent 

Recovery 

Percent 
Recovery-

Limits 

Analyzed By: JR 

Date 
Analyzed 

Fluoride mg/L 5.00 5.02 100 90 - 110 2010-06-28 

Standard ( C C V - 1 ) 

QC Batch: 71284 

Param Flag Units 

Date Analyzed: 2010-06-28 

CCVs 
True 
Cone. 

CCVs 
Found 
Cone. 

CCVs 
Percent 

Recovery-

Analyzed By: JR 

Percent 
Recovery-

Limits 
Date 

Analyzed 
Sulfate mg/L 25.0 24.1 96 90 - 110 2010-06-28 

Standard ( C C V - 2 ) 

QC Batch: 71284 

Param Flag Units 

Date Analyzed: 2010-06-28 

CCVs 
True 
Cone. 

CCVs 
Found 
Cone. 

CCVs 
Percent 

Recovery 

Analyzed By: JR 

Percent 
Recovery 

Limits 
Date 

Analyzed 
Chloride mg/L 25.0 24.9 100 90 - 110 2010-06-28 

Standard ( C C V - 2 ) 

QC Batch: 71284 Date Analyzed: 2010-06-28 Analyzed By: JR 



Report Date: June 29, 2010 Work Order: 10062902 Page Number: 25 of 26 
TFD557B Lighting Dock 55-7 Lighting Dock, NM 

Param Flag Units 

CCVs CCVs CCVs 
True Found Percent 
Cone. Cone. Recovery 

Percent 
Recovery-

Limits 
Date 

Analyzed 
Fluoride mg/L 5.00 5.09 102 90 - 110 2010-06-28 

Standard ( C C V - 2 ) 

QC Batch: 71284 Date Analyzed: 2010-06-28 Analyzed By: JR 

Param Flag Units 

CCVs CCVs CCVs 
True Found Percent 
Cone. Cone. Recovery 

Percent 
Recovery-

Limits 
Date 

Analyzed 
Sulfate mg/L 25.0 24.4 98 90 - 110 2010-06-28 

Standard ( C C V - 1 ) 

QC Batch: 71285 Date Analyzed: 2010-06-28 Analyzed By: JR 

Param Flag Units 

CCVs CCVs CCVs 
True Found Percent 
Cone. Cone. Recovery 

Percent 
Recovery-

Limits 
Date 

Analyzed 
Chloride mg/L 25.0 24.9 100 90 - 110 2010-06-28 

Standard ( C C V - 1 ) 

QC Batch: 71285 Date Analyzed: 2010-06-28 Analyzed By: JR 

Param Flag Units 

CCVs CCVs CCVs 
True Found Percent 
Cone. Cone. Recovery 

Percent 
Recovery-

Limits 
Date 

Analyzed 
Fluoride mg/L 5.00 5.09 102 90 - 110 2010-06-28 

Standard ( C C V - 1 ) 

QC Batch: 71285 Date Analyzed: 2010-06-28 Analyzed By: JR 

Param Flag Units 

CCVs CCVs CCVs 
True Found Percent 
Cone. Cone. Recovery 

Percent 
Recovery 

Limits 
Date 

Analyzed 
Sulfate mg/L 25.0 24.4 98 90 - 110 2010-06-28 

Standard ( C C V - 2 ) 

QC Batch: 71285 Date Analyzed: 2010-06-28 Analyzed By. JR 
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CCVs CCVs CCVs Percent 
True Found Percent Recovery Date 

Param Flag Units Cone. Cone. Recovery Limits Analyzed 
Chloride mg/L 25.0 25.3 101 90 -TlO 2010-06-28 

Standard ( C C V - 2 ) 

QC Batch: 71285 

Param Flag Units 

Date Analyzed: 2010-06-28 

CCVs 
True 
Cone. 

CCVs 
Found 
Cone. 

CCVs 
Percent 

Recovery 

Analyzed By: JR 

Percent 
Recovery-

Limits 
Date 

Analyzed 
Fluoride mg/L 5.00 5.16 103 90 - 110 2010-06-28 

Standard ( C C V - 2 ) 

QC Batch: 71285 

Param Flag Units 

Date Analyzed: 2010-06-28 

CCVs 
True 
Cone. 

CCVs 
Found 
Cone. 

CCVs 
Percent 

Recovery-

Analyzed By: JR 

Percent 
Recovery-

Limits 
Date 

Analyzed 
Sulfate mg/L 25.0 24.8 99 90 - 110 2010-06-28 



Attachment B 

Maps and Data Table 
Showing Lightning Dock [TDS] and [F] Distributions 

5152 North Edgewood Drive 
Phone 1-801-765-1200 

Suite 200 
Toll Free 1-888-81-POWER 

Provo, UT 84604 
Fax 1-801-374-3314 
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Attachment C 

Report from 
Soil, Water and Air Testing Laboratory 

New Mexico State University 
12/23/2003 

Well TG 52-7 

5152 North Edgewood Drive 
Phone 1-801-765-1200 

Suite 200 
Toll Free 1-888-81-POWER 

Provo, UT 84604 
Fax 1-801-374-3314 



g o i l ^ ater and i r f j i eating J j j j j j 

New Mexico S t a t e U n i v e r s i t y 
BOX 30003 
L a s C r u c e s , NM 88003 
( 5 0 5 ) 6 4 6 - 4 4 2 2 

Page 1 of ^ 

Report #O^^S/S>MC* 

Date: 12/22/03 

ANALYTICAL REPORT 

To: L i g h t n i n g Dock Geothermal, I n 523-7908 
A t t n : Roy A. C u n n i f f 
22 4 W. Greening Ave. 

Las Cruces, NM 88005 Purchase Order # 

Below are the results for submitted sample(s). (MDL= Method detection limit) 

Sample LD. AB53998 
Sample Description: Animas NM Well TG 52-7 DST 
Sample collection date: 11/05/03 Sample collection time: 15:00 
Submittal date: 11/07/03 Submittal time: 15:18 
WSS# Request ID No. Collector: ROY CUNNIFF 
Sample Purpose: Sampling Information: 

Element Method Result Units MDL Date of Analyst 
Analysis 

Analyst 

pH of water 150.1 9.2S 11/11/03 U O 
Electrical Conductivity 2510B 2310 micromhos/cm l 11/11/03 U O 
Total Dissolved Solids 160.2 1572 mg/L l 11/11/03 BJH 
Magnesium (for SAR)- 200.7 0.04 meq/L 0.01 11/21/03 BJH 
Calciutn (for SAR)- 200.7 0.51 meq/L 0.01 11/21/03 BJH 
Sodium (for SAR)- 200.7 19.40 meq/L 0.01 11/21/03 BJH 
Potassium by ICP- 200.7 8.4 mg/L 0.1 11/21/03 BJH 
Sodium Adsorption Ratio (SAR) Handbook 60 36.99 0.01 11/21/03 BJH 
Carbonate 310.1 1.62 mcq/L 0.01 11/12/03 U G 
Bicarbonate 310.1 4.69 meq/L 0.01 11/12/03 LJG 
Atkatinity (as CaC03) 2320B 315.5 mg/L 0.1 11/12/03 U G 
Hardness as CaC03- 130.2 28 mg/L 1 11/21/03 BJH 
Residual Sodium Corhonate (RSC) 5.76 meq/L 0.01 11/21/03 BJH 
Chloride by Autoanalyzer 4500-C1J3 111.0 mg/L 2.5 11/19/03 CAW 
Sulfate 4500-SO4_E 545 mg/L 10 11/26/03 JH 
Fluoride by electrode 4500-FC 11.82 mg/L 0.05 11/26/03 DtO 
Aluminum by ICP- 200.7 0.78 mg/L 0.05 12/05/03 BJH 
Ajilimony by ICP EPA 200.7 Not detected mg/L 0.05 12/05/03 BJH 
Arsenic by ICP- BPA200.7 0.07 mg/L 0.05 12/05/03 BJH 
Barium 200.8 53.1 ug/L 0.1 11/26/03 MBL 
Beryllium 200.8 Not detected Ug/L 0.2 11/26/03 MBL 
Bismuth by ICP- Not detected mg/L 1 12/19/03 BJH 
Cadmium by TCP (EPA 200.7)- EPA 200.7 Not detected mg/L 0.01 12/05/03 BJH 
Calcmm by ICP- 200.7 10.9 mg/L 0.1 12/05/03 BJH 
Chromium by ICP (EPA 200.7)- EPA 200.7 Not detected mg/L 0.01 12/05/03 BJH 
Cobalt by ICP- 200.7 Not detected mg/L 0.01 12/05/03 BJH 
Copper by ICP (EPA 200.7)- EPA 200.7 Not detected mg/L 0.04 12/05/03 BJH 
Iron by ICP- 200.7 26.80 mg/L 0.05 12/05/03 BJH 
Lead by ICP (EPA 200.7) EPA 200.7 Not detected mg/L 0.05 12/05/03 BJH 
Magnesium by ICP- 200.7 0.5 mg/L 0.1 12/05/03 BJH 
Manganese by ICP- 200.7 0.474 mg/L 0.005 12/05/03 BJH 
Mcrcury 200.8 3.2 ug/L 0.2 11/26/03 MBL 
Molybdenum by ICP-MS 200.8 71.1 ug/L 1 11/26/03 MBL 
Nickel by ICP (EPA 200.7) EPA 200.7 0.01 mg/L 0.01 12/05/03 BJH 
Selenium by ICP EPA 200.7 Not detected mg/L 0.05 12/05/03 BJH 

Silver by ICP- 200.7 Not detected mg/L 0.02 12/05/03 BJH 
Sodium by [CP- 200.7 473.6 mg/L 0.1 12/05/03 BJH 
Thallium by ICP 200.7 Not detected mg/L 0.05 12/05/03 BJH 
Uranium by ICP-MS 200.8 1.77 ug/L 0.05 11/26/03 MBL 
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Sample I.D. ADS3998 

Sample Description: Animas NM Well TG 52-7 DST 

Sample collection date: 11/05/03 Sample collection time: 15:00 

Submittal date: 11/07/03 Submittal time: 15:18 

WSS# Request ID No. Collector: ROY CUNNIFF 

Sample Purpose: Sampling Information: 

Element 

Vanadium by ICP 
Zinc by ICF-
Boron by ICP-
Silica by ICP 

Method 

200.7 
200.7 
200.7 
EPA 200.7 

Result 

Not detected 
0.30 
10.10 
51.60 

Units 

mg/L 
mg/L 
mg/L 
mg/L 

MDL Date of 

Analysis 

0.05 12/05/03 
0.01 12/05/03 
0.01 12/05/03 
0.25 12/05/03 

Analyst 

BJH 
BJH 
BJH 
BJH 

Results relate only to the items tested. This report ahall not be reproduced except i n f u l l , 
without tlie written approval of the laboratory. This laboratory i s accredited by the American 
Association for Laboratory Accreditation (A2LA) and the results shown in t h i s report have been 
determined i n accordance with the laboratory's terms of accreditation unless stated otherwise 
in the report. Those tests iiot presently accredited are noted by a hyphen. 

Please a d v i s e should! you have q u e s t i o n s c o n c e r n i n g t h e s e d a t a . 









FLUORIDE Page 1 of 1 

Fluoride Fact Sheet 
David C. Kennedy, D.D.S. 

FACT #1 Fluoride is more toxic than lead, and just like lead, even in 
minute doses, accumulates in and is damaging to brain/mind development of 
children, i.e. produces abnormal behavior in animals and reduces IQ in 
humans. 

FACT #2 Fluoridation is cancer-causing, cancer-promoting, and is linked 
to increased cancer rates in rats, mice, and humans . Dr. William Marcus, 
Senior Science Advisor at the Office of Drinking Water, stated 
unequivocally in his May Day Memo that fluoride is a carcinogen. 
Full text of the memo available 800-728-3833 

FACT #3 Numerous studies, including four published in the Journal of the 
American Medical Association since 1990, have found that hip fracture rates 
are substantially higher in people residing in fluoridated communities . 

FACT #4 Dental fluorosis, the first visible sign of fluoride poisoning, 
affects f rom 8% to 5 1 % of the children drinking fluoridated water and has 
substantially increased over the last 40 years . Dental fluorosis is more 
than cosmetic damage with psychological harm. I t is also indicative of 
neurological impairment (See ref. C 3 Dr. Li) 

FACT #5 A l l of the recent large-scale studies on fluoridation and tooth 
decay show that fluoridation does not reduce tooth decay . Studies f rom New 
Zealand, Canada, Europe, and the US have confirmed no difference in decay 
rates for permanent teeth of residents of fluoridated vs. non-fluoridated 
communities. 

FACT #6 Fluoride drops and tablets are not approved by the U.S. Food and 
Drug Administration as safe or effective . Ingested fluoride has no 
detectable effect on decay rates. Fluoride tablets and drops have been 
shown to be ineffective in reducing tooth decay and to cause skin 
eruptions, gastric distress, headache, and weakness - which disappear when 
fluoride use is discontinued - as well as dental fluorosis, a permanent 
disfigurement. 

FACT #7 Fluoride causes iodine deficiency which can result in 
hypothyroidism and frequently in hyperthyroidism. Fluorides were prescribed 
to patients suffering f rom hyperthyroidism as anti-thyroid medication prior 
to 1950. Fluoride exposure may exacerbate iodine deficiency. During 
pregnancy, when iodine requirements are at their peak, the fetus is 
especially vulnerable. 
Even a slightly underfunctioning thyroid gland can result in loss of IQ in 
the newborn. 

The following warning is required an all fluoridated toothpaste by the FDA 
since Apri l of 1997 due to the large number of calls to the Poison Control 
Centers for children who became acutely i l l f rom ingested fluoride. There 
is approximately 1 milligram of fluoride in a pea sized drop of toothpaste. 

"WARNING: Keep out of reach of children under 6 years of age. hi case of 
accidental overdose, seek professional assistance or contact a poison 
control center immediately." 

http ://ww w. apfn. org/apfn/fluoride. htm 6/30/2010 



Chavez, Carl J , EMNRD 

Sent: 
To: 
Cc: 
Subject: 

From: Chavez, Carl J, EMNRD 
Friday, June 25, 2010 9:52 AM 
'Jamie Robinson' 
Ben Barker 
RE: Radium Samples 

OCD will accept based on the one sample submittal. Generally the QA/QC will document the sample collection, date and 
time, analysis date and time with Laboratory Method and the information submitted in the letter in a laboratory table. 

I have confirmed that this laboratory is indeed legitimate and the information is satisfactory or approved for OCD's needs. 

Please be advised that, NMOCD approval of this plan does not relieve the operator of responsibility should their operations pose a 
threat to ground water, surface water, human health or the environment, ln addition, NMOCD approval does not relieve operator of 
responsibility for compliance with any other federal, state, or local laws and/or regulations. 

Carl J. Chavez, CHMM 
New Mexico Energy, Minerals & Natural Resources Dept. 
Oil Conservation Division, Environmental Bureau 
1220 South St. Francis Dr., Santa Fe, New Mexico 87505 
Office: (505) 476-3490 
Fax: (505) 476-3462 
E-mail: CarlJ.Chavez®state.nm.us 
Website: http://www.emnrd.state.nm.us/ocd/index.htm 
(Pollution Prevention Guidance is under "Publications") 

From: Jamie Robinson [mailto:Jamie.Robinson@rasertech.com] 
Sent: Friday, June 25, 2010 9:04 AM 
To: Chavez, Carl J, EMNRD 
Cc: Ben Barker 

Subject: FW: Radium Samples 

Carl, 

Here is what the lab sent to me for the QA/QC. Will it work? Thanks, 
Jamie 

Jamie Robinson 
Geologist 
Raser Technologies, Inc. 
5152 N. Edgewood Drive, Provo UT. 84604 
Office: 801.765.1200 
Cell: 801.717.5563 

From: Robert.Rosson@gtri.gatech.edu [mailto:Robert.Rosson@gtri.gatech.edu] 
Sent: Friday, June 25, 2010 8:45 AM 
To: Jamie Robinson 
Subject: RE: Radium Samples 

Thank you. 

l 



See if this is what you need 

From: Jamie Robinson [mailto:Jamie.Robinson@rasertech.com] 
Sent: Thursday, June 24, 2010 6:19 PM 
To: Rosson, Robert 
Subject: FW: Radium Samples 

Robert, 
Looks like I need the QA/QC for our regulators. Can I get that from you? Thanks, 
Jamie 

Original Message 
From: Chavez, Carl J, EMNRD rmailto:CarlJ.Chavez@state.nm.usl 
Sent: Thu 6/24/2010 4:15 PM 
To: Jamie Robinson; Ben Barker; mike_smith@blm.gov; Dade, Randy, EMNRD 
Subject: RE: Radium Samples 

Jamie: 

Please have the lab submit the QA/QC Report to support the letter to me 
for verification purposes. Thank you. 

Carl J. Chavez, CHMM 

New Mexico Energy, Minerals & Natural Resources Dept. 

Oil Conservation Division, Environmental Bureau 

1220 South St. Francis Dr., Santa Fe, New Mexico 87505 

Office: (505) 476-3490 

Fax: (505) 476-3462 

E-mail: Carl J.Chavez® state.nm.us 

Website: http://www.cmnrd.state.nm.us/ocd/index.htm 

(Pollution Prevention Guidance is under "Publications") 

From: Jamie Robinson [mailto:Jamie.Robinson@rasertech.coml 
Sent: Thursday, June 24, 2010 12:53 PM 
To: Ben Barker; mike smith@blm.gov; Chavez, Carl J, EMNRD 
Subject: FW: Radium Samples 

Gentlemen, 
We received the results back from our Radium test, so I'm forwarding the 
results on to you. If you have any questions, please feel free to 
contact me. 

2 



Jamie 

Original Message 
From: Robert.Rosson@gtri.gatech.edu 
| mailto:Robert.Rosson@gtri.gatech.edul 
Sent: Thu 6/24/2010 11:56 AM 
To: Jamie Robinson 
Subject: RE: Radium Samples 

Jamie attached is a letter with your results if you need anything else 
please feel free to call or contact me. 
404 407-6339 

From: Jamie Robinson [mailto:Jamie.Robinson@ra.sertech.com1 
Sent: Wednesday, June 23, 2010 1:49 PM 
To: Rosson, Robert 
Subject: Radium Samples 

Hi Robert, 
Does it look like you will have results to us today on the Radium 
analysis? Thanks, 

Jamie 

Jamie Robinson 
Geologist 
Raser Technologies, Inc. 
5152 N. Edgewood Drive, Provo UT. 84604 
Office: 801.765.1200 
Cell: 801.717.5563 

Confidentiality Notice: This e-mail, including all attachments is for the sole use of the intended recipient(s) and may contain 
confidential and privileged information. Any unauthorized review, use, disclosure or distribution is prohibited unless specifically 
provided under the New Mexico Inspection of Public Records Act. If you are not the intended recipient, please contact the sender and 
destroy all copies of this message. — This email has been scanned by the Sybari - Antigen Email System. 
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g i a 
T e c h 

June 23, 2010 

Jamie Robinson 
Geologist 
Raser Technologies, Inc. 
5152 N. Edgewood Drive 
Provo, Utah 84604 

Dear Ms. Robinson: 

The water sample you submitted on June 14, 2010 for measurement of Ra-226 andRa-228 
concentration was found to have the following radionuclide concentrations: 

Sample S9574 Ra-226 < 1 picocurie/liter 
Ra-228 < 1 picocurie/liter 

Reagent blank 
Ra-226 < .4222 pCi/1 
Ra-228 < .7513 

Ra-226 14.7 ± 1.5 pCi/1 (expected 14.6 101%) 
Ra-228 13.9 ± 1.9 pCi/1 (expected 13.6 102%) 

Matrix spike 
Ra-226 12.6 ± 1.3 pCi/1 (86%) 
Ra-228 11.9 ± 1.8 pCi/1 (88%) 

Matrix spike duplicate 
Ra-226 13.9 ± 1.4 pCi/1 (95%) 
Ra-228 15.6 ± 2.1 pCi/1 (115%) 

The Radium concentration was measured by Gamma-ray spectroscopy 

Please let me know if we can be of further service. 

Sincerely yours, 

Robert Rosson 

Environmental Radiation Center 
Electro-Optical Systems Laboratory 
Georgia Tech Research Institute 
Georgia Institute of Technology 
Atlanta, Georgia 30332 U.S.A. 
PHONE 404»407»6776 • FAX 404»407»6828 

A Unit of the University System of Georgia An Equal Education and Employment Opportunity Institution 



Electro-Optical Systems Laboratory (EOSL) | Georgia Tech Research Institute Page 1 of 1 

Electro-Optical Systems Laboratory (EOSL) 
EOSL conducts research in broad areas in electro-optical systems, including: 

m 
•I 

1 ! . 

Remote Sensing 
Modeling and analysis ^ 4 , 
Integrated sensing systems 
Optical device technology 
LIDAR system design and measurement L i f '& i . ^ I.-.. \ ' 
Microelectronics CONTACT I N F O R M A T I O N 
Nanotechnology 

. ,. . . . Gisele Bennett 
Sol id State l ight ing Laboratory Director 
Performance support systems 404-407-6100 
Sensor data collection 
Analysis 

Technology areas of pre-eminence include: 

• LIDAR systems development 
• Multispectral imaging 
• EO countermeasures technology and analysis 
• Wide band-gap semiconductors 
• Advanced packaging for transmit/receive modules used in active phased 

array radars. 

The lab performs applied research in the growth and application of carbon 
nanotubes, multifunctional materials, RFID and optical tagging, chem-bio sensors, 
and has the leading Medical Device Test Center, which examines the interactions 
between medical devices and security and logistical systems. 

EOSL has the following specially configured research centers: 

• Sensors and Sensing Systems Information and Analysis Center (SENSIAC), 
serving the military sensor community as a repository of information 

• LandMARC Research Center, formed to provide solutions for mobile, wireless and performance based 
tasks 

• Environmental Radiation Center performing radiation monitoring 
• Environmental Health and Occupational Safety Center for compliance oversight for environmental 

emergency response, and occupational safety and health issues 
• Phosphor Technology Center of Excellence 

• The Center for Optimization of Simulated Multiple Objective Systems 

Visit EOSL's lab-maintained web page for more information. 

http://www.gtri.gatech.edu/eosl/ 6/25/2010 



Chavez, Carl J , EMNRD 

Sent: 
To: 
Cc: 
Subject: 

From: Jamie Robinson [Jamie.Robinson@rasertech.com] 
Thursday, June 24, 2010 4:20 PM 
Chavez, Carl J, EMNRD 
Ben Barker 
RE: Radium Samples 

Carl, 
I've submitted that request to the lab, and will get it to you as soon as I can. Thanks, 
Jamie 

Original Message 
From: Chavez, Carl J, EMNRD I mailto:CarlJ.Chavez@state.nm.usl 
Sent: Thu 6/24/2010 4:15 PM 
To: Jamie Robinson; Ben Barker; mike_smith@blm.gov; Dade, Randy, EMNRD 
Subject: RE: Radium Samples 

Please have the lab submit the QA/QC Report to support the letter to me 
for verification purposes. Thank you. 

Carl J. Chavez, CHMM 

New Mexico Energy, Minerals & Natural Resources Dept. 

Oil Conservation Division, Environmental Bureau 

1220 South St. Francis Dr., Santa Fe, New Mexico 87505 

Office: (505) 476-3490 

Fax: (505) 476-3462 

E-mail: CarlJ.Chavez®state.nm.us 

Website: http://www.emnrd.state.nm.us/ocd/index.htm 

(Pollution Prevention Guidance is under "Publications") 

From: Jamie Robinson [mailto:Jamie.Robinson@rasertech.coml 
Sent: Thursday, June 24, 2010 12:53 PM 
To: Ben Barker; mike smith@blm.gov; Chavez, Carl J, EMNRD 
Subject: FW: Radium Samples 

Gentlemen, 
We received the results back from our Radium test, so I'm forwarding the 
results on to you. If you have any questions, please feel free to 
contact me. 

Jamie: 

1 



Jamie 

Original Message 
From: Robert.Rosson@gtri.gatech.edu 
[mailto: Robert.Rosson @>gtri.gateeh.edul 
Sent: Thu 6/24/2010 11:56 AM 
To: Jamie Robinson 
Subject: RE: Radium Samples 

Jamie attached is a letter with your results if you need anything else 
please feel free to call or contact me. 
404 407-6339 

From: Jamie Robinson [mailto:Jamie.Robinson@rasertech.coml 
Sent: Wednesday, June 23, 2010 1:49 PM 
To: Rosson, Robert 
Subject: Radium Samples 

Hi Robert, 
Does it look like you will have results to us today on the Radium 
analysis? Thanks, 

Jamie 

Jamie Robinson 
Geologist 
Raser Technologies, Inc. 
5152 N. Edgewood Drive, Provo UT. 84604 
Office: 801.765.1200 
Cell: 801.717.5563 

Confidentiality Notice: This e-mail, including all attachments is for the sole use of the intended recipient(s) and may contain ' 
confidential and privileged information. Any unauthorized review, use, disclosure or distribution is prohibited unless specifically 
provided under the New Mexico Inspection of Public Records Act. If you are not the intended recipient, please contact the sender and 
destroy all copies of this message. — This email has been scanned by the Sybari - Antigen Email System. 
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Tech 

June 23, 2010 

Jamie Robinson 
Geologist 
Raser Technologies, Inc. 
5152 N. Edgewood Drive 
Provo, Utah 84604 

Dear Ms. Robinson: 

The water sample you submitted on June 14, 2010 for measurement of Ra-226 andRa-228 
concentration was found to have the following radionuclide concentrations: 

Sample S9574 Ra-226 < 1 picocurie/liter 

Ra-228 < 1 picocurie/liter 

The Radium concentration was measured by Gamma-ray spectroscopy 

Please let me know if we can be of further service. 

Sincerely yours, 

Robert Rosson 

Environmental Radiation Center 
Electro-Optical Systems Laboratory 
Georgia Tech Research Institute 
Georgia Institute of Technology 
Atlanta, Georgia 30332 U.S.A. 
PHONE 404»407»6776 • FAX 404»407»6828 

A Unit of the University System of Georgia An Equal Education and Employment Opportunity Institution 



Chavez, Carl J , EMNRD 

From: 
Sent: 
To: 
Subject: 

Ben Barker [Ben.Barker@rasertech.com] 
Tuesday, June 22, 2010 11:16 PM 
Chavez, Carl J, EMNRD; Mike_Smith@blm.gov 
conference call 

Gentlemen, 

Thank you for the invitation to discuss progress on 55-7.1 haven't figured out how to originate a conference call from my 
office phone, but Raser has a toll-free conference system. May I respectfully ask you to use the following numbers? I'll 
open the conference host line at 0830. 

1-888-296-6500 guest code 584297# 

Here are a few items to get started. 
I expected to send you both maps and tables of the background fluoride and TDS data yesterday but I discovered 
problems with our GIS-generated maps that are beyond me to cure. They will be fixed tomorrow by brighter folks than I. 

In the meantime, we have been changing out equipment at the well site so as to get better water samples and do 
eventual pump installation more efficiently. The rig limitations Raser encountered while conducting small-scale 
production for fluid sampling are not readily cured and the drilling contractor has another contract to fulfill soon, so I 
released the rig. Raser is bringing in one that is better suited to continuing the plan laid out in the approved G-103. We 
also brought in 2 additional tanks, a move made possible by switching to a rig with a smaller footprint. We now have 
2500 bbl of storage in metal tanks at the well. The original rig completed moving off the well site today and its 
replacement will arrive later this week. 

We stored all the cuttings on plastic for drying and later disposal. We have produced no water, hot or cold, directly to 
the pit. We decanted the cold water from the rig tanks after several days' settling and ran it slowly into the pit so as to 
avoid creating any pond. I understand the pit is dry. The rig crews shoveled the settled solids into a loader and added 
them to the cuttings. 

We anticipate being able to flow the well longer and collect better water samples by June 28. The new analytical results 
should be reported by the end of June 30. 

The Radium test results are now 2 days past due and we are following up with the lab in Georgia. The backup test report 
is due about July 1 from Texas. 

Thanks, 
Ben 

VP Resource Management 
Raser Technologies 
5152 N. Edgewood Drive 
Provo, UT 84604 
801-765-1200 office 
801-850-5904 direct 
707-508-9963 mobile 

1 



Chavez , Car l J , EMNRD 

From: 
Sent: 
To: 

Cc: 
Subject: 

Jamie Robinson [Jamie.Robinson@rasertech.com] 
Monday, June 21, 2010 11:16 AM 
Ben Barker; auldandy@hotmail.com; Phillips, Haddy L, OSE; Jackson, Charles L, OSE; 
mike_smith@blm.gov; Chavez, Carl J, EMNRD 
Layne Ashton; Michael.Hayter; rbageo@sbcglobal.net; Nick Goodman; delfortner@charter.net 
6/21 Drilling and COA's update for Lightning Dock 55-7 

Good morning everyone, 

Just an update on how operations are going at Lightning Dock, and COA's... 
The rig we are currently using at Lightning Dock has been discharged for another job, and we are moving forward to 
prepare for our pump test. 

COA milestones 
BLM #10 (water quality analysis): Water quality analysis were received and approved by OCD on June 17 t h, 2010. 
BLM #12 (pit construction): The pit has been constructed in a manner consistent to the BLM Gold Book standards. Jay 
Peterson will be constructing the fence. 
BLM #13 (biology survey): The biology survey has been completed. Layne will be sending Mike Smith a copy of the 
report. 
OCD #3 (water quality analysis): Carl Chavez received and approved the analysis results from 55-7 on June 17 t h, 2010. All 
standards were met except fluoride, TDS and Radium. Background values for Fluoride and TDS are high, and are 
comparable to our most recent results. Radium results are pending, and should be received Tuesday or Wednesday of 
this week. We believe that they will be well within the standard limits. 

COA's coming up 
BLM #12 (construction of pit): The pit has been constructed in a manner consistent to the BLM Gold Book standards. Jay 
Peterson will be constructing the fence. 
BLM #14 (safety grating or bird balls): We are currently working with our purchasing agent to identify the most cost 
efficient safety grating option. 
BLM #15 (2ft freeboard in pit): The pond will be monitored to assure that 2ft freeboard COA standard will be met and 
observed during pump test operations. 
OSE #4 (totalizing meter): Layne is working to identify acceptable totalizing meters. 
OSE #6 (inspection prior to diversion of water): I will send a separate email to Haddy and Tink on this COA. 

Please feel free to contact me with any questions or concerns you might have, 

Jamie 

Jamie Robinson 
Geologist 
Raser Technologies, Inc. 
5152 N. Edgewood Drive, Provo UT. 84604 
Office: 801.765.1200 
Cell: 801.717.5563 

l 



Chavez, Carl J , EMNRD 

Sent: 
To: 
Cc: 

Subject: 

From: Chavez, Carl J, EMNRD 
Thursday, June 17, 2010 2:26 PM 
'Ben Barker' 
Nick Goodman; Jamie Robinson; Michael Hayter; Dade, Randy, EMNRD; VonGonten, Glenn, 
EMNRD 
RE: Lightning Dock Request Permission to Discharge into the TFD 55-7 Unlined Pit 

Mr. Barker: 

The Oil Conservation Division (OCD) is in receipt of your e-mail and attached letter dated June 17, 2010 with water quality 
information requesting permission to discharge into the TFD 55-7 Unlined Pit based on the water quality sample collected 
from the TFD 55-7 borehole. The OCD is aware of the difficulty in obtaining a representative sample from the borehole 
after discovering the borehole was filled (Mudstone?) between plugs during well workover operations. 

After a review of the borehole water quality data results and historical water quality information provided in your submittal, 
and after conducting a review of the project area, the OCD is aware of the USGS "Basin and Range" maps that indicate 
granitic and volcanic rocks in basins filled with alluvium may contain moderate to high radioactivity. In a USGS 
Radioactivity Map of SW New Mexico in the vicinity of the project area in question, the area is designated as "moderate." 
The data provided indicates that radioactivity is not a problem. 

Obtaining a clean representative sample from the borehole was difficult. Based on the analytical laborartory data results, 
the OCD notes the following: 

1) The well Fluoride level appears to be significantly above the WQCC Standard of 1.6 mg/L. From the historical 
data provided, the majority of samples were within the standard with only a couple that exceeded. The OCD is 
aware that this may be explained by an anomalous upwelling geothermal "hydrogeologic window" in the project 
area. 

2) The total dissolved solid (TDS) is marginally elevated above the WQCC Standard of 1000 mg/L and may be 
elevated due to the method of sample procurement from a geothermal well. 

3) The radioactivity sample was not provided pending receipt of analytical lab results next week. 

The operator would like to proceed in advance of receipt of the radioactivity analytical data results due to rig scheduling 
and field worker logistics. Also, the operator believes from a telephone conversation that the elevated Fluoride level in the 
well may be attributable to the aforementioned "hydrogeologic window" in the project area while the TDS is believed to be 
from turbidity in the borehole. 

The operator is requesting to collect a cleaner borehole sample for reanalysis, and to facilitate this, fluids from a couple of 
holding tanks will be discharged into the pit and a cleaner sample will be obtained from discharge water into the emptied 
tanks. The OCD has determined that Raser Technologies would be proceeding under its own risk if it proceeds according 
to its plan. 

Please contact me if you have questions. Thank you. 

Carl J. Chavez, CHMM 

New Mexico Energy, Minerals & Natural Resources Dept. 
Oil Conservation Division, Environmental Bureau 
1220 South St. Francis Dr., Santa Fe, New Mexico 87505 
Office: (505) 476-3490 
Fax: (505) 476-3462 
E-mail: CarlJ.Chavez®state.nm.us 
Website: http://www.emnrd.state.nm.us/ocd/index.htm 
(Pollution Prevention Guidance is under "Publications") 

From: Ben Barker [mailto:Ben.Barker@rasertech.com] 
Sent: Thursday, June 17, 2010 3:38.AM 
To: Chavez, Carl J, EMNRD 

l 



Cc: Nick Goodman; Jamie Robinson; Michael Hayter 
Subject: Lightning Dock request for discharge permission 

Good Morning Carl, 

Attached is the letter request and supporting data for OCD-EB clearance to use the unlined pit at TDF 55-7. Please call 
my cell phone any time if you have questions or would like an expanded version of any of the tables or data. 

We will be picking up tomorrow where we left off last week at the well. We have experienced some delivery problems 
with the test pump and so we plan to expand the air-lift activities in the drilling plan to clean the hole up and get clearer 
water samples for the laboratories. We will release Barbour for another job while we take care of plumbing. 

Thanks, 
Ben 

VP Resource Management 
Raser Technologies 
5152 N. Edgewood Drive 
Provo, UT 84604 
801-765-1200 office 
801-850-5904 direct 
707-508-9963 mobile 
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r a s e r 
T E C H N O L O G I E S 

June 17,2010 

Mr. Carl J. Chavez, CHMM 
New Mexico Energy, Minerals & Natural Resources Dept. 
Oil Conservation Division, Environmental Bureau 
1220 South St. Francis Dr. 
Santa Fe, New Mexico 87505 

RE: Request for Permission to Discharge to TFD 55-7 Pit 

Dear Mr. Chavez: 

Raser technologies has cleaned out well TFD 55-7 according to the OCD G-103 approved on 
May 26, 2010. On June 8, 2010 Raser drilling personnel succeeded in collecting samples of 
produced water from the well with the entire interval from 1050 ft to 1348 ft open. As required 
by Condition of Approval No. 3, Raser herewith presents the results of laboratory analysis of 
those samples. We believe the results demonstrate the produced water meets the applicable water 
quality standards for surface discharge and hereby requests OCD-EB approval to discharge 
produced fluid to the unlined pit adjacent to the well. 

20.6.2.3103 NMAC sets forth standards for forty seven concentration and pH values in ground 
water. The concentrations measured in the samples from well TFD 55-7 are within the allowable 
standard in 44 of 46 tests for which results have been received. In the two other tests, for TDS 
and Fluoride, we present data showing the TDF 55-7 values are within the background limit. The 
final test, for which results are still pending, is for Radium. Those test results will not be 
available for another week, but we present available data indicating the likelihood of a positive 
result is extremely small. Nevertheless, we propose to confine produced water to the well-site pit 
until the Radium test result is obtained. We will seek your further approval of the surface 
application plan after the analytical data set is complete. 

The standards of 20.6.2.3103 NMAC are listed in Attachment 1, along with the results for the 
June 8, 2010 samples from TDF 55-7. Additional columns list for comparison (1) the results of 
analysis by the same laboratory of samples obtained during a 2008 air-assisted flow test of the 
same well, and (2) selected historical background examples from the Animas data base. 

The certified report from TraceAnalysis, Inc. is reproduced as Attachment 2. Direct transmittal 
from TraceAnalysis to OCD-EB is available upon request. 

Raser's project geologist and permit compliance officer, Jamie Robinson, assembled the Animas 
water chemistry data base referred to above. Attachment 3 presents her comparison of the TDS 
and Fluoride measurements from TDF 55-7 to the measurements from 188 wells that have been 
sampled over several decades. Her results show that TDF 55-7 is within the range of wells in the 
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area that have been discharging to the surface for many years, thus meeting the background 
standard of COA No. 3. 

The data base assembled by Jamie is reproduced in condensed form as Attachment 4. The entire 
data set is contained in the table but extracting data for your examination may not be convenient. 
We will supply the data in an Excel spreadsheet upon your request. 

The final element test, Radium, is incomplete because of the long exposure time needed to 
accurately measure very low levels of radiation. Although the test will not be completed for 
another week we are confident it poses little risk. We can find no record of Radium occurrences 
in the Animas area. Attachments 5 and 6 contain excepts from USGS and NMBMMR papers 
which support this conclusion. 

Please do not hesitate to let me know if any additional detail or documentation will facilitate 
your examination. Thank you for your consideration. 

Very tmly yours, 
Raser Technologies 

Benjamin J. Barker 
VP Resource Management 

Attachments: 

Attachment 1: Table of 20.6.2.3103 NMAC Standards and TFD 55-7 Analytical Values. 

Attachment 2: Analytical and Quality Control Report, TraceAnalysis, Inc., June 16, 2010. 

Attachment 3: Memo From Jamie Robinson to Ben Barker Comparing TDF 55-7 TDS and 
Fluoride to Historical Data. 

Attachment 4: Summary of Historical Water Chemistry Data, Animas Valley, New Mexico. 

Attachment 5: USGS paper excerpt describing available data for water radioactivity in the 
Lightning Dock area. 

Scott, R.C. and Barker, F.B., 1962, Data on uranium and radium in ground water in the 
United States 1954 to 1957. Geological Survey Professional Paper 426, p.79. 

Attachment 6: NMBMMR paper excerpt describing available data for water radioactivity in the 
Lightning Dock area. 

Summers W.K., 1976, Catalog of thermal waters in New Mexico. Hydrological Report 4, 
New Mexico Bureau of Mines and Mineral Resources, pp. 15-18. 
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Attachment 1 

Table of 20.6.2.3103 NMAC Standards and TFD 55-7 Analytical Values 
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Analysis 
NMAC 

Standard 
TFD 55-7 

2010 Results 
TFD 55-7 

2008 Results 
Animas Valley 

Example 
A 
1 Arsenic (As) 0.1 mg/l 0.0210 mg/l <0.00500 mg/l 
2 Barium (Ba) 1.0 mg/l 0.278 mg/l 0.0510 mg/l 
3 Cadmium (Cd) 0.01 mg/l <0.00500 mg/l <0.00100 mg/l 
4 Chromium (Cr) 0.05 mg/l <0.00100 mg/l <0.00100 mg/l 
5 Cyanide (CN) 0.2 mg/l <0.0150 mg/l <0.0150 mg/l 
6 Fluoride (F) 1.6 mg/l 11.6 mg/l 13.9 mg/l 15 mg/l 
7 Lead(Pb) 0.05 mg/l 0.0420 mg/l <0.00500 mg/l 

8 Total Mercury (Hg) 0.002 mg/l 
<0.000200 
mg/l 

<0.000200 
mg/l 

9 Nitrate (N03 as N) 10.0 mg/l <0.500 mg/l <0.100 mg/l 
10 Selenium (Se) 0.05 mg/l <0.0200 mg/l <0.0100 mg/l 
11 Silver (Ag) 0.05 mg/l <0.00500 mg/l <0.00500 mg/l 
12 Uranium (U) 0.03 mg/l <0.0300 mg/l 

13 
Radioactivity: Radium (Ra 226-
228) 30 pCi/1 0.3 pCi/1 

14 Benzene 0.01 mg/l <0.001 mg/l <0.005 mg/l 

15 
Polychlorinated biphenyls 
(PCB's) 0.001 mg/l 

<0.000500 
mg/l 

16 Toluene 0.75 mg/l <0.001 mg/l <0.005 mg/l 

17 Carbon Tetrachloride 0.01 mg/l <0.001 mg/l <0.005 mg/l 

18 1,2-dichloroethane (EDC) 0.01 mg/l <0.001 mg/l <0.005 mg/l 

19 1,1-dichloroethylene (1,1-DCE) 0.005 mg/l 

20 
1,1,2,2-tetrachloroethylene 
(PCE) 0.02 mg/l <0.001 mg/l <0.005 mg/l 

21 1,1,2-trichloroethylene (TCE) 0.1 mg/l <0.001 mg/l <0.005 mg/l 
22 ethylbenze 0.75 mg/l <0.001 mg/l <0.005 mg/l 
23 total xylenes 0.62 mg/l <0.001 mg/l <0.005 mg/l 
24 methylene chloride 0.1 mg/l <0.005 mg/l <0.025 mg/l 

25 chloroform 0.1 mg/l <0.001 mg/l <0.005 mg/l 
26 1,1-dichloroethane 0.025 mg/l <0.001 mg/l <0.005 mg/l 

27 ethlene dibromide (EDB) 
0.0001 
mg/l <0.001 mg/l <0.005 mg/l 

28 1,1,1-ti-ichloroethane 0.06 mg/l <0.001 mg/l <0.005 mg/l 

29 1,1,2-trichloroethane 0.01 mg/l <0.001 mg/l <0.005 mg/l 

30 1,1,2,2-tetrachloroethane 0.01 mg/l <0.001 mg/l <0.005 mg/l 

31 vinyl chloride 0.001 mg/l <0.001 mg/l <0.005 mg/l 

.32 
PAH's: total naphthalene + 
monomethylnaphthalenes 0.03 mg/l <0.005 mg/l <0.025 mg/l 

33 benzo-a-pyrene 
0.0007 
mg/l 

<0.000183 
mg/l 
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Analysis Standard 2010 Results 2008 Results 
Historical 
Results 

B 

1 Chloride (Cl) 250.0 mg/l 80 mg/l 99.8 mg/l 

. 2 Copper(Cu) 1.0 mg/l 0.0520 mg/l <0.00500 mg/l 

3 Iron (Fe) 1.0 mg/l 0.0180 mg/l 0.148 mg/l 

4 Manganese (Mn) 0.2 mg/l 0.00800 mg/l 0.00400 mg/l 

5 Phenols 0.005 mg/l <0.00458 mg/l 

6 Sulfate (S04) 600.0 mg/l 500 mg/l 566 mg/l 

7 Total Dissolved Solids (TDS) 
1000.0 
mg/l 1440 mg/l 1450 mg/l 1628 mg/l 

8 Zinc (Zn) 10.0 mg/l 0.131 mg/l 0.00900 mg/l 

9 pH 6-9 8.69 9.35 
C 

1 Aluminum (Al) 5.0 mg/l <0.0500 mg/l 0.243 mg/l 
2 Boron (B) 0.75 mg/l 0.465 mg/l 0.496 mg/l 
3 Cobalt (Co) 0.05 mg/l <0.00500 mg/l 
4. Molybdenum (Mo) 1.0 mg/l 0.0460 mg/l 0.0340 mg/l 
5 Nickel (Ni) 0.2 mg/l <0.00500 mg/l <0.00500 mg/l 
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Attachment 2 

Analytical and Quality Control Report 

TraceAnalysis, Inc. 

June 16, 2010 
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Analytical and Quality Control Report 

Jamie Robinson 
Raser Technologies 
5152 North Edgewood Dr. 
Suite 200 
Provo, UT, 84604 

Report Date: June 16, 2010 

Work Order: 10061011 

Project Name: Ground Water Monitoring 
Project Number: Ground Water Monitoring 

Enclosed are the Analytical Report and Quality Control Report for the following sample(s) submitted to TraceAnalysis, Inc. 
Date Time Date 

Sample Description Matrix Taken Taken Received 
234175 LLRP water 2010-06-08 17:00 2010-06-08 

These results represent only the samples received in the laboratory. The Quality Control Report is generated on a batch 
basis. All information contained in this report is for the analytical batch (es) in which your sample (s) were analyzed. 

This report consists of a total of 10 pages and shall not be reproduced except in its entirety, without written approval of 
TraceAnalysis, Inc. 



Dr. Blair Leftwich, Director 
Dr. Michael Abel, Project Manager 

Standard Flags 
B - Tlie sample contains less than ten times the concentration found in the method blank. 
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Case Narrative 

Samples for project Ground Water Monitoring were received by TraceAnalysis, Inc. on 2010-06-08 and assigned to work 
order 10061011. Samples for work order 10061011 were received intact at a temperature of 3.0 C. 

Samples were analyzed for the following tests using their respective methods. 

Prep Prep QC Analysis 
Test Method Batch Date Batch Date 
Al , Dissolved S 6010C 60764 2010-06-16 at 11:18 70934 2010-06-16 at 11:19 
Cr, Dissolved S 6010C 60764 2010-06-16 at 11:18 70934 2010-06-16 at 11:19 
Fe, Dissolved S 6010C 60764 2010-06-16 at 11:18 70934 2010-06-16 at 11:19 
Mn, Dissolved S 6010C 60764 2010-06-16 at 11:18 70934 2010-06-16 at 11:19 

Results for these samples are reported on a wet weight basis unless data package indicates otherwise. 

A matrix spike (MS) and matrix spike duplicate (MSD) sample is chosen at random from each preparation batch. The MS 
and MSD will indicate if a site specific matrix problem is occurring, however, it may not pertain to the samples for work order 
10061011 since the sample was chosen at random. Therefore, the validity of the analytical data reported has been determined 
by the laboratory control sample (LCS) and the method blank (MB). These quality control measures are performed with 
each preparation batch to ensure data integrity. 

All other exceptions associated with this report have been footnoted on the appropriate analytical page to assist in general 
data comprehension. Please contact the laboratory directly if there are any questions regarding this project. 
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Report Date: June 16, 2010 
Ground Water Monitoring 

Work Order: 10061011 
Ground Water Monitoring 

Page Number: 4 of 10 

Sample: 234175 - L L R P 

Laboratory: 
Analysis: 
QC Batch: 
Prep Batch: 

Parameter 

Lubbock 
Al , Dissolved 
70934 
60764 

Flag 

Analytical Report 

Analytical Method: S 6010C 
Date Analyzed: 2010-06-16 
Sample Preparation: 2010-06-16 

RL 
Result Units 

Prep Method: S 3005A 
Analyzed By: RR 
Prepared By: RR 

Dilution RL 
Dissolved Aluminum <0.0500 mg/L 1 0.0500 

Sample: 234175 - L L R P 

Laboratory: 
Analysis: 
QC Batch: 
Prep Batch: 

Parameter 

Lubbock 
Cr, Dissolved 
70934 
60764 

Analytical Method: S 6010C 
Date Analyzed: 2010-06-16 
Sample Preparation: 2010-06-16 

Flag 
RL 

Result Units 

Prep Method: S 3005A 
Analyzed By: RR 
Prepared By: RR 

Dilution RL 
Dissolved Chromium <0.00100 mg/L 0.00100 

Sample: 234175 - L L R P 

Laboratory: 
Analysis: 
QC Batch: 
Prep Batch: 

Lubbock 
Fe, Dissolved 
70934 
60764 

Analytical Method: S 6010C 
Date Analyzed: 2010-06-16 
Sample Preparation: 2010-06-16 

Prep Method: S 3005A 
Analyzed By: RR 
Prepared By: RR 

Parameter Flaa 
RL 

Result Units Dilution RL 
Dissolved Iron 0.0180 mg/L 1 0.0100 

Sample: 234175 - L L R P 

Laboratory: 
Analysis: 
QC Batch: 
Prep Batch: 

Lubbock 
Mn, Dissolved 
70934 
60764 

Analytical Method: 
Date Analyzed: 
Sample Preparation: 

S 6010C 
2010-06-16 
2010-06-16 

Prep Method: S 3005A 
Analyzed By: RR 
Prepared By: RR 

continued 



Report Date: June 16, 2010 
Ground Water Monitoring 

Work Order: 10061011 
Ground Water Monitoring 

Page Number: 5 of 10 

sample 234175 continued ... 

RL 
Parameter Flag Result Units Dilution RL 

Parameter Flag 
RL 

Result Units Dilution RL 
Dissolved Manganese 0.00800 mg/L I 0.00250 

Method Blank (1) QC Batch: 70934 

QC Batch: 70934 
Prep Batch: 60764 

Date Analyzed: 
QC Preparation: 

2010-06-16 
2010-06-16 

Analyzed By: 
Prepared By: 

RR 
RR 

Parameter Flag 
MDL 

Result Units RL 
Dissolved Aluminum <0.00404 mg/L 0.05 

Method Blank (1) QC Batch: 70934 

QC Batch: 70934 
Prep Batch: 60764 

Date Analyzed: 
QC Preparation: 

2010-06-16 
2010-06-16 

Analyzed By: 
Prepared By: 

RR 
RR, 

Parameter Flag 
MDL 

Result Units RL 
Dissolved Chromium <0.000873 mg/L 0.001 

Method Blank (1) QC Batch: 70934 

QC Batch: 70934 
Prep Batch: 60764 

Date Analyzed: 
QC Preparation: 

2010-06-16 
2010-06-16 

Analyzed By: 
Prepared By: 

RR 
RR 

Parameter Flag 
MDL 

Result Units RL 
Dissolved Iron <0.00300 mg/L 0.01 

M e t h o d Blank (1) QC Batch: 70934 

QC Batch: 70934 
Prep Batch: 60764 

Date Analyzed: 2010-06-16 
QC Preparation: 2010-06-16 

Analyzed By: RR 
Prepared By: RR 



Report Date: June 16, 2010 
Ground Water Monitoring 

Work Order: 10061011 
Ground Water Monitoring 

Page Number: 6 of 10 

MDL 
Parameter Flag Result Units RL 
Dissolved Manganese <0.00170 mg/L 0.0025 

Laboratory Control Spike (LCS-1) 

QC Batch: 70934 Date Analyzed: 2010-06-16 Analyzed By: RR 
Prep Batch: 60764 QC Preparation: 2010-06-16 Prepared By: RR 

LCS Spike Matrix Rec. 
Param Result Units Dil. Amount Result Rec. Limit 
Dissolved Aluminum 0.921 mg/L 1 1.00 <0.00404 92 85 - 115 

Percent recovery is based on the spike result. RPD is based on the spike and spike duplicate result. 

LCSD Spike Matrix Rec. RPD 
Param Result Units Dil. Amount Result Rec. Limit RPD Limit 
Dissolved Aluminum 0.942 mg/L 1 1.00 <0.00404 94 85 - 115 2 20 

Percent recovery is based on the spike result. RPD is based on the spike and spike duplicate result. 

Laboratory Control Spike (LCS-1) 

QC Batch: 70934 Date Analyzed: 2010-06-16 Analyzed By: RR 
Prep Batch: 60764 QC Preparation: 2010-06-16 Prepared By: RR 

LCS Spike Matrix Rec. 
Param Result Units Dil. Amount Result Rec. Limit 
Dissolved Chromium 0.0960 mg/L 1 0.100 <0.000873 96 85 - 115 

Percent recovery is based on the spike result. RPD is based on the spike and spike duplicate result. 

LCSD Spike Matrix Rec. RPD 
Param Result Units Dil. Amount Result Rec. Limit RPD Limit 
Dissolved Chromium 0.0970 mg/L 1 0.100 <0.000873 97 85 - 115 1 20 

Percent recovery is based on the spike result. RPD is based on the spike and spike duplicate result. 

Laboratory Control Spike (LCS-1) 

QC Batch: 70934 Date Analyzed: 2010-06-16 Analyzed By: RR 
Prep Batch: 60764 QC Preparation: 2010-06-16 Prepared By: RR 

LCS Spike Matrix Rec. 
Param Result Units Dil. Amount Result Rec. Limit 

Dissolved Iron 0.486 mg/L 1 0.500 <0.00300 97 85 - 115 
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Percent recovery is based on the spike result. RPD is based on the spike and spike duplicate result. 

LCSD Spike Matrix Rec. RPD 
Param Result Units Dil. Amount Result Rec. Limit RPD Limit 

Dissolved Iron 0.492 mg/L 1 0.500 <0.00300 98 85 - 115 1 20 

Percent recovery is based on the spike result. RPD is based on the spike and spike duplicate result. 

Laboratory Control Spike (LCS-1) 

QC Batch: 70934 Date Analyzed: 2010-06-16 Analyzed By: : RR 
Prep Batch: 60764 QC Preparation: 2010-06-16 Prepared By: RR 

LCS Spike Matrix Rec. 
Param Result Units Dil. Amount Result Rec. Limit 
Dissolved Manganese 0.248 mg/L 1 0.250 <0.00170 99 85 - 115 

Percent recovery is based on the spike result. RPD is based on the spike and spike duplicate result. 

LCSD Spike Matrix Rec. RPD 
Param Result Units Dil. Amount Result Rec. Limit RPD Limit 
Dissolved Manganese 0.251 mg/L 1 0.250 <0.00170 100 85 - 115 1 20 

Percent recovery is based on the spike result. RPD is based on the spike and spike duplicate result. 

Matrix Spike (MS-1) Spiked Sample: 234175 

QC Batch: 70934 Date Analyzed: 2010-06-16 Analyzed By- : RR 
Prep Batch: 60764 QC Preparation: 2010-06-16 Prepared By: RR 

MS Spike Matrix Rec. 
Param Result Units Dil. Amount Result Rec. Limit 
Dissolved Aluminum 0.882 mg/L 1 1.00 <0.00404 88 75 - 125 

Percent recovery is based on the spike result. RPD is based on the spike and spike duplicate result. 

MSD Spike Matrix Rec. RPD 
Param Result Units Dil. Amount Result Rec. Limit RPD Limit 
Dissolved Aluminum 0.921 mg/L 1 1.00 <0.00404 92 75 - 125 4 20 

Percent recovery is based on the spike result. RPD is based on the spike and spike duplicate result. 

Matrix Spike (MS-1) Spiked Sample: 234175 

QC Batch: 70934 Date Analyzed: 2010-06-16 Analyzed By-: RR 
Prep Batch: 60764 QC Preparation: .2010-06-16 Prepared By: RR 
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Param 
MS 

Result Units 
Spike Matrix 

Dil. Amount Result Rec 
Rec. 

Limit 
Dissolved Chromium 0.0890 mg/L 1 0.100 <0.000873 89 75 - 125 

Percent recovery is based on the spike result. RPD is based on the spike and spike duplicate result. 

Param 
MSD 
Result Units Dil. 

Spike Matrix Rec. 
Amount Result Rec. Limit RPD 

RPD 
Limit 

Dissolved Chromium 0.0940 mg/L 1 0.100 <0.000873 94 75 - 125 6 20 

Percent recovery is based on the spike result. RPD is based on the spike and spike duplicate result. 

Matrix Spike (MS-1) Spiked Sample: 234175 

QC Batch: 70934 
Prep Batch: 60764 

Date Analyzed: 
QC Preparation: 

2010-06-16 Analyzed By: RR 
2010-06-16 Prepared By: RR 

Param 
MS 

Result Units 
Spike Matrix 

Dil. Amount Result Rec. 
Rec. 

Limit 
Dissolved Iron 0.512 mg/L 1 0.500 0.018 99 75 - 125 

Percent recovery is based on the spike result. RPD is based on the spike and spike duplicate result. 

Param 
MSD 

Result Units Dil. 
Spike Matrix Rec. 

Amount Result Rec. Limit RPD 
RPD 
Limit 

Dissolved Iron 0.516 mg/L 1 0.500 0.018 100 75 - 125 1 20 

Percent recovery is based on the spike result. RPD is based on the spike and spike duplicate result. 

M a t r i x Spike (MS-1) Spiked Sample: 234175 

QC Batch: 70934 Date Analyzed: 2010-06-16 Analyzed By: RR 
Prep Batch: 60764 QC Preparation: 2010-06-16 Prepared By: RR 

Param 
MS 

Result Units 
Spike Matrix 

Dil. Amount Result Rec. 
Rec. 

Limit 
Dissolved Manganese 0.259 mg/L 1 0.250 0.008 100 75 - 125 

Percent recovery is based on the spike result. RPD is based on the spike and spike duplicate result. 

Param 
MSD 

Result Units Dil. 
Spike Matrix Rec. 

Amount Result Rec. Limit RPD 
RPD 
Limit 

Dissolved Manganese 0.260 mg/L 1 0.250 0.008 101 75 - 125 0 20 

Percent recovery is based on the spike result. RPD is based on the spike and spike duplicate result. 

Standard ( ICV-1 ) 

QC Batch: 70934 Date Analyzed: 2010-06-16 Analyzed By: RR 
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Param Flag Units 

ICVs 
True 
Cone. 

ICVs 
Found 
Cone. 

ICVs 
Percent 

Recovery 

Percent 
Recovery Date 

Limits Analyzed 

Dissolved Aluminum mg/L 1.00 1.05 105 90 - 110 2010-06-16 

Standard ( ICV-1) 

QC Batch: 70934 Date Analyzed: 2010-06-16 Analyzed By: RR 

Param Flag Units 

ICVs 
True 
Cone. 

ICVs 
Found 
Cone. 

ICVs 
Percent 

Recovery 

Percent 
Recovery Date 

Limits Analyzed 
Dissolved Chromium mg/L 1.00 0.985 98 90 - 110 2010-06-16 

Standard ( ICV-1) 

QC Batch: 70934 Date Analyzed: 2010-06-16 Analyzed By: RR 

Param Flag Units 

ICVs 
True 
Cone. 

ICVs 
Found 
Cone. 

ICVs 
Percent 

Recovery 

Percent 
Recovery Date 

Limits Analyzed 
Dissolved Iron mg/L 1.00 0.966 97 90 - 110 2010-06-16 

Standard ( ICV-1) 

QC Batch: 70934 Date Analyzed: 2010-06-16 Analyzed By: RR 

Param Flag Units 

ICVs 
True 
Cone. 

ICVs 
Found 
Cone. 

ICVs 
Percent 

Recovery 

Percent 
Recovery Date 

Limits Analyzed 
Dissolved Manganese mg/L 1.00 0.994 99 90 - 110 2010-06-16 

Standard ( C C V - 1 ) 

QC Batch: 70934 Date Analyzed: 2010-06-16 Analyzed By: RR 

Param Flag Units 

CCVs 
True 
Cone. 

CCVs 
Found 
Cone. 

CCVs 
Percent 

Recovery 

Percent 
Recovery Date 

Limits Analyzed 
Dissolved Aluminum mg/L 1.00 1.06 106 90 - 110 2010-06-16 

Standard ( C C V - 1 ) 

QC Batch: 70934 Date Analyzed: 2010-06-16 Analyzed By: RR 
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CCVs CCVs CCVs Percent 
True Found Percent Recovery Date 

Param Flag Units Cone. Cone. Recovery Limits Analyzed 
Dissolved Chromium mg/L 1.00 0.978 98 90 - 110 2010-06-16 

Standard ( C C V - 1 ) 

QC Batch: 70934 Date Analyzed: 2010-06-16 Analyzed By: RR 

CCVs CCVs CCVs Percent 
True Found Percent Recovery Date 

Param Flag Units Cone. Cone. Recovery Limits Analyzed 
Dissolved Iron mg/L 1.00 0.971 97 90 - 110 . 2010-06-16 

Standard ( C C V - 1 ) 

QC Batch: 70934 Date Analyzed: 2010-06-16 Analyzed By: RR 

CCVs CCVs CCVs Percent 
True Found Percent Recovery Date 

Param Flag Units Cone. Cone. Recovery Limits Analyzed 
Dissolved Manganese mg/L 1.00 0.980 98 90 - 110 2010-06-16 



Attachment 3: 

Memo From Jamie Robinson to Ben Barker 

Comparing TDF 55-7 TDS and Fluoride to Historical Data 

June 16, 2010 

5152 North Edgewood Drive 
Phone 1-801-765-1200 

Suite 200 
Toil Free 1-888-81-POWER 

Provo, UT 84604 
Fax 1-801-374-3314 



r a s e r 

June 16, 2010 

To: Ben Barker 
From: Jamie Robinson 
Re: Fluoride and TDS Concentrations in TFD 55-7 Samples 

We have collected the published water quality analyses from the Lightning Dock area and found 
200 sample records from 188 different wells. I compared this body of data with the recent 
analytical results from TFD 55-7 and conclude that the water produced in our June 8, 2010 test 
has fluoride and TDS concentrations that are common in the well waters of the Lightning Dock 
area. 

Fluoride 
Of the 188 wells in the data base, 97 were tested for fluoride, yielding 99 sample values. The 
concentration of fluoride ranged from 0.35 to 15 mg/l with a mean of 3.59 mg/l. 

NM standard: 1.6 mg/l 
Well TFD 55-7 values: 11.6 mg/l (2010) 

13.7 mg/l (2008) 
• Fifty-six of the tested wells (58%) showed fluoride concentrations in excess of the 

standard, with a mean of 5.3 mg/l. 
• Nine wells showed fluoride levels greater than 10 mg/l. 

Dissolved Solids (TDS) 
The data base contains 160 TDS values from 126 wells. The measurements ranged from 8 mg/l 
to 16,281 mg/l, with a mean of 833 mg/l. 

NM standard: 1000 mg/l 
Well TFD 55-7 values: 1440 mg/l (2010) 

1450 mg/l (2008) 
• Thirty-eight of the wells (30%) exceeded the NM standard, with a group mean of 

1270 mg/l. 
• Twelve wells had TDS values greater than those of TFD 55-7. 

5152 North Edgewood Drive 
Phone 1-801-765-1200 

Suite 200 
Toll Free 1-888-81-POWER 

Provo. UT 84604 
Fax 1-801-374-3314 



Attachment 4: 

Summary of Historical Water Chemistry Data 

Animas Valley, New Mexico 

5152 North Edgewood Drive 
Phone 1-801-765-1200 

Suite 200 
Toll Free 1-888-81-POWER 

Provo, UT 84604 
Fax 1-801-374-3314 
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Attachment 5: 

USGS paper excerpt describing available data for 
water radioactivity in the Lightning Dock area. 

Scott, R.C. and Barker, F.B., 1962, 
Data on uranium and radium in ground water 

in the United States 1954 to 1957. 

Geological Survey Professional Paper 426, p.79. 

5152 North Edgewood Drive 
Phone 1-801-765-1200 

Suite 200 
Toll Free 1-888-81-POWER 

Provo, UT 84604 
Fax 1-801-374-3314 
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Attachment 6: 

NMBMMR paper excerpt describing available data 
for water radioactivity in the Lightning Dock area. 

Summers W.K., 1976, 
Catalog of thermal waters in New Mexico. 

Hydrological Report 4 
New Mexico Bureau of Mines and Mineral Resources 

pp. 15-18. 

5152 North Edgewood Drive 
Phone 1-801-765-1200 

Suite 200 
Toll Free 1-888-81-POWER 

Provo, UT 84604 
Fax 1-801-374-3314 



Highlighted text shows uranium and radium 
values for the Lightning Dock area. 
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Chavez, Carl J , EMNRD 

From: 
Senf. 
To: 

Cc: 
Subject: 

Jamie Robinson [Jamie.Robinson@rasertech.com] 
Friday, June 04, 2010 3:19 PM 
Ben Barker; auldandy@hotmail.com; Phillips, Haddy L, OSE; Jackson, Charles L, OSE; 
mike_smith@blm.gov; Chavez, Carl J, EMNRD 
Michael Hayter; Layne Ashton; rbageo@sbcglobal.net; Nick Goodman; delfortner@charter.net 
6/4 Drilling and COA updates for Lightning Dock 55-7 

Good afternoon to everyone! 

And update on drilling operations and COA milestones at Lightning Dock: 

Drilling Plan 

-Drilled through 1st plug-
-Currently are continued running into the hole, and drilling out 
cement plugs as outlined in the drilling plan. 
-During an attempted airlift this morning, due to a mechanical failure, a small release of fresh water was released within the 
containment area. The amount of fluid released was less than 5 barrels and appropriate actions were taken to clean up the release. 
BLM was at the location this morning and did not observe anything to be out of place. We believe that there is no need for concern. 

COA Milestones 

-We note that the pump test is coming up within the next few weeks, and are working to closely track all COA's associated with that 
event. 

I will be returning to Provo tomorrow, where I will continue to track our COA progress. John Escabel will be the local contact in my 
absence from the site. I will forward his contact information to everyone on Monday. Please feel free to contact either of us with 
questions or concerns. 

Thanks, 

Jamie 

Jamie Robinson 
Geologist 
Raser Technologies 
5152 N. Edgewood Drive 
Provo, UT 84606 
Office: 801.765.1200 
Cell: 801.717.5563 
jamie.robinson@rasertech.com 
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Chavez, Carl J , EMNRD 

Sent 
To: 
Cc: 
Subject: 

From: Chavez, Carl J, EMNRD 
Thursday, June 03, 2010 11:05 AM 
Ben Barker 
'Layne Ashton'; Dade, Randy, EMNRD; Michael Hayter 
Unlined Pit and Plans to Line it 

Ben: 

Sorry for not getting back sooner. Send me a basic work plan on what you want to do (nothing 
fancy). 

OCD regulations on temporary pits is available from Part 17. 

OCD regulations on permanent pits is available from Part 36. 

See OCD regulations at http://www.emnrd.state.nm.us/ocd/documents/20098-5currentrules-
new17and39.pdf. 

OCD recommends at least a 40-mil thermally sealed temperature resistant (EPDM/CSPE-R) liner or 
other liner as proposed and approved by OCD. 

Please contact me if you have questions. Thank you. 

Carl J. Chavez, CHMM 
New Mexico Energy, Minerals & Natural Resources Dept. 
Oil Conservation Division, Environmental Bureau 
1220 South St. Francis Dr., Santa Fe, New Mexico 87505 
Office: (505) 476-3490 
Fax: (505) 476-3462 
E-mail: CarlJ.Chavez®state.nm.us 
Website: http://www.emnrd.state.nm.us/ocd/index.htm 
(Pollution Prevention Guidance is under "Publications") 

l 



Chavez, Carl J , EMNRD 

From: 
Sent: 
To: 

Cc: 
Subject: 
Attachments: 

Jamie Robinson [Jamie.Robinson@rasertech.com] 
Tuesday, June 01, 2010 1:53 PM 
Ben Barker; auldandy@hotmail.com; Phillips, Haddy L, OSE; Jackson, Charles L, OSE; 
mike_smith@blm.gov; Chavez, Carl J, EMNRD 
Michael Hayter; Layne Ashton; rbageo@sbcglobal.net; Nick Goodman; delfortner@charter.net 
6/1 Drilling and COA updates for Lightning Dock 55-7 
image001.jpg; image002.jpg; image003.jpg 

Good afternoon to everyone! 

My name is Jamie Robinson, and I'm the geologist with Raser 
Technologies. I've also been tasked with being the compliance officer 
on the Lightning Dock 55-7 re-entry project. I'll be emailing you a 
brief update, highlighting where we are at COA's 
milestones we have reached. 

If you have any questions, please don't hesitate to contact me. You can 
reach me by email iamie.robinson@rasertech.com. or by cell 801.717.5563 

Drilling Plan 

-Successful BOP test 
-Ran into the hole, tagged at 1378 ft 
-Circulated the hole 
-Currently [are continued running into the hole, and] drilling out 
cement plug(s) as outlined in the drilling plan. 

COA Milestones 

-BLM #1 (well sign) has been met. Required information has been posted at a conspicuous 
location at the well site 5/27/10. 
-BLM #8 (dust control) is being monitored daily. The crew is very conscious of dust 
control, and has utilized the water truck for onsite dust control as 
necessary. 
-BLM #9 (notification) for notification 5 days prior to beginning of operations has 
been met. Del Fortner contacted the LCDO on the 5/21/10 and a 
pre-spud meeting was held the 05/27/10. 
-BLM #1 I (limited light noise) is being monitored nightly. Light noise has been to those required to 
safely conduct operations in immediate work area. 

-OSE#l (licensure) has been met. Barbour is licensed in the State of New Mexico 
in accordance with N.M. State. Ann. 72-12-12 (1998 Repl.). 

Thanks, 

Jamie 

Jamie Robinson 
Geologist 
Raser Technologies 

1 
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Chavez , Carl J , EMNRD 

From: Gray, Darold, EMNRD 
Sent: Tuesday, June 01, 2010 8:24 AM 
To: Sanchez, Daniel J., EMNRD; Chavez, Carl J, EMNRD 
Subject: FW: BOPE test chart 
Attachments: scan0001 .jpg 

Friday, I spoke to Andy Auld. He said they had the go-ahead from BLM to start some work on the well. They were going 
to put the well head on, and flange up the BOP and get that tested. He has sent me a copy of the chart from the BOP 
test. The only reason he called me is because he felt that he should let someone know what they were doing, and I was 
the only one that would answer my phone. 
If you need more info, I can contact him, or I can provide you with his phone number. Andy is the onsite representative 

for Razer. _ _ 

From: andy auld [mailto:auldandy@hotmail.com] 
Sent: Saturday, May 29, 2010 9:13 PM 
To: Gray, Darold, EMNRD; mike-smith@blm.gov; Ben Barker; Steve Harman 
Subject: RE: BOPE test chart 

Sorry, this time attached. Thanks Andy 

From: auldandy@hotmail.com 
To: darold.gray@state.nm.us; mike-smith@blm.gov; ben.barker@rasertech.com; 
steve.harman@rasertech.com 
Subject: BOPE test chart 
Date: Sat, 29 May 2010 20:06:41 -0700 

HI everyone, here is scan of test chart for Lighting dock TFD 55-7. Tested annular to 250psi for 30min. 
tested O.K. Thanks Andy Auld/ Co. site representative. 

Hotmail has tools for the New Busy. Search, chat and e-mail from your inbox. Learn more. 

The New Busy is not the old busy. Search, chat and e-mail from your inbox. Get started. 

l 





C h a v e z , C a r l J , E M N R D 

From: Chavez, Carl J, EMNRD 
Sent: Tuesday, May 04, 2010 3:03 PM 
To: Reeves, Jacqueta, EMNRD; Dade, Randy, EMNRD; VonGonten, Glenn, EMNRD 
Cc: Fesmire, Mark, EMNRD 
Subject: FW: Raser Project & API# (GTHT-001) TFD 55-7 G-101, 102 & 103 Forms 

FYI. 

Carl J. Chavez, CHMM 
New Mexico Energy, Minerals & Natural Resources Dept. 
Oil Conservation Division, Environmental Bureau 1220 South St. Francis Dr., Santa Fe, New Mexico 87505 
Office: (505) 476-3490 
Fax: (505) 476-3462 
E-mail: CarlJ.Chavez@state.nm.us 
Website: http://www.emnrd.state.nm.us/ocd/index.htm 
(Pollution Prevention Guidance is under "Publications") 

Original Message 
From: Mike_Smith@blm.gov [mailto:Mike_Smith@blm.gov] 
Sent: Tuesday, May 04, 2010 12:50 PM 
To: Chavez, Carl J, EMNRD 

Subject: RE: Raser Project & API# (GTHT-001) TFD 55-7 G-101, 102 & 103 Forms 

Thanks Carl - this answers my questions regarding water quality. 

Regarding wildlife - we will be requiring fencing too. Our Biologist is not going to allow netting, he claims it traps birds and 
bats. We are thinking of requiring streamers (which our bio says will break up the bird's view so they don't recognize the 
pit as a body of water) or the commercial "bird balls". I have talked to Layne Ashton about this, and Raser Tech is 
researching bird balls to see if they are sufficiently dense HDPE to withstand the expected temperatures. I am working 
with the BLM biologist on final avian protection measures. Once these are done, I will finalize the Federal COA. 

Regards, 

Michael Smith 
Geologist - BLM 
Las Cruces District Office 
1800 Marquess Street 
Las Cruces, NM 88005 
575-525-4421 
Mike_Smith@blm.gov 

"Chavez, Carl J, 
EMNRD" 
<CarlJ.Chavez@sta To 
te.nm.us> <Mike_Smith@blm.gov>, "Reeves, 

Jacqueta, EMNRD" 
05/04/2010 07:49 <Jacqueta.Reeves@state.nm.us> 
AM cc 

"Dade, Randy, EMNRD" 
<Randy.Dade ©state.nm.us>, 
"VonGonten, Glenn, EMNRD" 
<Glenn. VonGonten ©state.nm.us> 

Subject 
RE: Raser Project & API# (GTHT-001) 

l 



TFD 55-7 G-101, 102 & 103 Forms 

Re: 

2) Closed-loop system work over wastes must not be discharged into the unlined pit. [drill cuttings and associated fluids 
must not be discharged into the unlined pit] 

3) All water quality sampling and laboratory methods must be in accordance with the terms and conditions of the 
discharge permit (GTHT-001) and any discharge from the well to the unlined 170' x 170' x 12' pit must be approved by 
OCD-EB in advance of any discharge to the pit. OCD will approve the discharge of formation fluids that meets the greater 
of background and/or 20.6.2.3102 NMAC. Raser must document the back annulus quality of the ground water to OCD's 
satisfaction. [Yes, if the conditions are not met in this provision, the operator must cease operations and propose another 
solution to the problem for OCD consideration. OCD requires sampling during the rework to determine the condition of 
the ground water before pumping can be approved.] 

Please find OCD-EB's responses to BLM questions provided above. 

As an FYI, OCD discharge permit condition 11(C) (Below-Grade Tanks/Sumps and Pits/Ponds) related to migratory birds 
states: 

"The owner/operator shall ensure that all exposed pits, including lined pits and open top tanks (8 feet in diameter or 
larger) shall be fenced, screened, netted or otherwise rendered non-hazardous to wildlife, including migratory birds. 
Where netting is not feasible, routine witnessing and/or discovery of dead wildlife and migratory birds shall be reported by 
the owner/operator to the appropriate wildlife agency with notification also provided to OCD in order to assess and enact 
measures to prevent the above from reoccurring." 

Please contact me if you have questions. Let me know if you need a copy of the discharge permit. Thank you. 

Carl J. Chavez, CHMM 

New Mexico Energy, Minerals & Natural Resources Dept. 
Oil Conservation Division, Environmental Bureau 1220 South St. Francis Dr., Santa Fe, New Mexico 87505 
Office: (505) 476-3490 
Fax: (505) 476-3462 
E-mail: CarlJ.Chavez@state.nm.us 
Website: http://www.emnrd.state.nm.us/ocd/index.htm 
(Pollution Prevention Guidance is under "Publications") 

Original Message 
From: Mike_Smith@blm.gov [mailto:Mike_Smith@blm.gov] 
Sent: Monday, May 03, 2010 10:35 AM 
To: Reeves, Jacqueta, EMNRD 
Cc: Chavez, Carl J, EMNRD 

Subject: RE: Raser Project & API# (GTHT-001) TFD 55-7 G-101, 102 & 103 Forms 

Jacqui: 

I apologize for the delay in returning your message. I have reviewed the OCD's Conditions of Approval for the 55-7 well, 
and I just have one question regarding OCD COA 3#. This OCD COA states that "OCD will approve the discharge of 
formation fluids that meets the greater of background and/or 20.6.2.3102 NMAC ". During review of this project, questions 
came up from the BLM biologist as to what would happen applicable standards were exceeded. What exactly does this 
approval process mentioned in OCD stipulation #2 mean? Would OCD require shut-down of the pump test until 
mitigations are formulated? 

2 



The other major issue the BLM biologist bought up was migratory bird protection. We are formulating bird protection 
measures which will be included as a BLM COA. 

Regards, 

Michael Smith 
Geologist - BLM 
Las Cruces District Office 
1800 Marquess Street 
Las Cruces, NM 88005 
575-525-4421 
Mike_Smith@blm.gov 

"Chavez, Carl J, 
EMNRD" 
<CarlJ.Chavez@sta To 
te.nm.us> "Reeves, Jacqueta, EMNRD" 

<Jacqueta.Reeves@state.nm.us> 
04/22/2010 10:32 cc 
AM "VonGonten, Glenn, EMNRD" 

<Glenn. VonGonten ©state.nm.us>, 
"Dade, Randy, EMNRD" 
<Randy.Dade@state.nm.us>, "Sanchez, 
Daniel J., EMNRD" 
<daniel.sanchez® state.nm.us>, 
<mike_smith@blm.gov> 

Subject 
RE: Raser Project & API# (GTHT-001) 
TFD 55-7 G-101, 102 & 103 Forms 

(Embedded image moved to file: pic18813.gif) By receipt of this e-mail and with communication to the BLM on the OCD's 
approval with conditions for the proposed TFD 55-7 work, please find attached the OCD draft conditions for the BLM to 
consider for their approval or disapproval of the well workover, etc. Mike Smith is welcome to contact me directly for any 
input into the conditions by the OCD for our joint communication. 

Thanks Jacqui. 

Carl J. Chavez, CHMM 
New Mexico Energy, Minerals & Natural Resources Dept. 
Oil Conservation Division, Environmental Bureau 1220 South St. Francis Dr., Santa Fe, New Mexico 87505 
Office: (505) 476-3490 
Fax: (505) 476-3462 
E-mail: CarlJ.Chavez@state.nm.us 
Website: http://www.emnrd.state.nm.us/ocd/index.htm 
(Pollution Prevention Guidance is under "Publications") 

From: Reeves, Jacqueta, EMNRD 
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Sent: Thursday, April 22, 2010 9:44 AM 
To: Chavez, Carl J, EMNRD 
Cc: VonGonten, Glenn, EMNRD; Dade, Randy, EMNRD; Sanchez, Daniel J., EMNRD; mike_smith@blm.gov 
Subject: RE: Raser Project & API# (GTHT-001) TFD 55-7 G-101, 102 & 103 Forms 

Carl, 

Since this is a federal well I need to have a BLM approval before I assign an API #. I talked to Mike Smith with the BLM 
and the GDP submitted is still being reviewed. Hopefully it will be signed off on sometime next week. It is this districts 
policy to have BLM wells approved by the BLM before an API # is assigned. Mr. Smith will let me know as soon as the 
GDP for this well is approved and then I will assign the API #. 

From: Chavez, Carl J, EMNRD 
Sent: Thursday, April 22, 2010 7:01 AM 
To: Reeves, Jacqueta, EMNRD 
Cc: Ben Barker; Layne Ashton; Dade, Randy, EMNRD; VonGonten, Glenn, EMNRD 
Subject: Raser Project & API# (GTHT-001) TFD 55-7 G-101, 102 & 103 Forms 

Jacqueta: 

Can I expect to receive the new API# by tomorrow? Please share the API# with copied Ben Barker and Layne Ashton so 
they may move forward with the bond submittal. Once OCD-EB has reviewed the bond and issued an approval letter, 
OCD Artesia will need to sign the G-Forms for the Administrative Record and this will authorize Raser to begin the project 
under OCD requirements.... 

OCD-EB has conditions for approval of the TFD 55-7 work. 

Please contact me if you have questions. Thanks. 

Carl J. Chavez, CHMM 
New Mexico Energy, Minerals & Natural Resources Dept. 
Oil Conservation Division, Environmental Bureau 1220 South St. Francis Dr., Santa Fe, New Mexico 87505 
Office: (505) 476-3490 
Fax: (505) 476-3462 
E-mail: CarlJ.Chavez@state.nm.us 
Website: http://www.emnrd.state.nm.us/ocd/index.htm 
(Pollution Prevention Guidance is under "Publications") 

Confidentiality Notice: This e-mail, including all attachments is for the sole use of the intended recipient(s) and may 
contain confidential and privileged information. Any unauthorized review, use, disclosure or distribution is prohibited 
unless specifically provided under the New Mexico Inspection of Public Records Act. If you are not the intended recipient, 
please contact the sender and destroy all copies of this message. - This email has been scanned by the Sybari - Antigen 
Email System. 

[attachment "TFD 55-7 Well Workover 4-22-2010.doc" deleted by Mike Smith/LCFO/NM/BLM/DOl] Confidentiality Notice: 
This e-mail, including all attachments is for the sole use of the intended recipient(s) and may contain confidential and 
privileged information. Any unauthorized review, use, disclosure or distribution is prohibited unless specifically provided 
under the New Mexico Inspection of Public Records Act. If you are not the intended recipient, please contact the sender 
and destroy all copies'of this message. - This email has been scanned by the Sybari - Antigen Email System. 
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Kinko's. 
FedEx Kinko's 

730 Saint Michaels Dr Ste 3E 
Santa Fe, NM 87505-7661 

(505) 473-7303 

Order Date: 04/13/2010 Branch: 0463 
Order Time: 06:36:00 Register: 07 
Pickup Date: 04/13/2010 
Pickup Time: 12:00 
Team Member: J u s t i n F. 

04630122B1 

Customer: Ben Barker 
Account: RASER TECHNOLOGIES 

Project Name: 
8.5x11 34.45 

1 @ 49.21 
FS BW SS Standard 262 @ 0.10 
FS C SS 8.5x11/14 39 @ 0.59 

Deposit ' 0.00 

Sub-Total 49.21 
Discount 14.76 

Tax 2.77 

Total Amount 37.22 

04630122B1 
**This i s not a r e c e i p t * * 

A l l p r i c e s shown are estimates 

Thank you f o r v i s i t i n g 

FedEx Kinko's 
Make I t . P r i n t I t . Pack I t . Ship I t . 

www.fedexkinkos.com 



feibc Kinko's J o b T i c k e t l l l l l l l l l l l l l 
0463-0122B-1 

Due Date:4/13/2010 12:00 

l l l l l l l 
Page 1 of 1 

II 

Taken By: Justin F. Order Date: 04/13/2010 Ship By: 4/13/2010 
Delivery: N Order Time: 06:36 Producing Store: 0463 / Santa Fe NM St Michaels 

Project 1 of 1 8.5x11 

Quantity: 1 
lllllll •111 

534262F 

lllllllllllll 
3F42DC78C looo ^ ^ 

Section 1 of 2 (Page Range: Document) 

BW Pages 

Size: 8.5x11 
Paper Code: 
Sides: 1:1 
Orientation: 

700BBAF2BB381CF00000 

Scaling Option: Not Applicable 
W-White Paper Type: Standard 

Color Type: Black and White 
Portrait Service Type: Full Service. 

Source: 
No Sources Added 

• 

Original Count: Actual 
Number of Originals: 262 

QC Complete: 

Section 2 of 2 (Page Range: Exception color pages) 

Color Pages 
BF7775DAD3040A8EOOOO 

Size: 8.5x11 
Paper Code: LZ-Laser White 
Sides: 1:1 
Orientation: Portrait 
Original Count: Actual 
Number of Originals: 39 

QC Complete: 

Scaling Option: Not Applicable 
Paper Type: Standard 
Color Type: Color 
Service Type: Full Service. 
Source: 

No Sources Added 

• 

Final QC: 

customer: Barker, Ben 
Phone: (707) 838-0238 

Status: -
Account: R A S E R 

T E C H N O L O G I E S 
Account #: 04450845490000 

CWD No 
# of Bags: 
# of Boxes: 

Bin #: __ 

0 
0 



FedEx Office - 730 SAINT MICHAELS DR - Ste 3E - Santa Fe, NM 87505 - (505) 473-7303 - usa0463@fedexkinkos.com 

Date # of Pages fine/, cover) 

To From 
e 
u a Phone ( ) Lead Project Coordinator 

Fax RE: OTP Job # 

Proof # • 1 • 2 • 3 • Other: 

I I Reduced/Enlarged Proof: The review print image is not actual size based on the size indicated on your job. 

Your joh will be produced at the following actual size: H x W 

I I Please note: 

As you review, please carefully examine your document for: 

• Color* • Formatting/Visual Clarity • Page Count • Correct Spelling 

• Graphics • Page Order • Fonts • Margins 
Punctuation * If your document contains color, FedEx Office highly recommends vou review a full-color proof in-person. 
Once you complete the next section and return this form, your FedEx Office Lead Project Coordinator will evaluate your order's completion 
time based on your edits, if any. 

please provide feedback and instructions to proceed: 

_j§'. GO: I have reviewed the sample output of the job and am satisfied with its quality. I authorize FedEx Office to output the remainder of 
f ^ my order at the agreed-upon specifications. 

__ OK WITH CHANGES: I authorize FedEx Office to make the noted minor changes to the review print and output the entire job 
according to the agreed-upon specifications, without any additional review prints for my approval. 

| I NEW REVIEW PRINT REQUIRED: Please make the noted changes and send another review print. 
| I REVIEW WAIVED (not recqmmended}. I choose not to review a review print. Please complete the job as indicated on the Job 

Ticket ( / 

Customer Signature Date 

This proof was printed on: 

• Dig. Cir: 

• OvsClr: 

• Dig. B&W: 

• OvsB&W: 

• Other: 

Custom Settings: 

Production Op: 

File Name (Source): 

File Name (PDF): 

File Location: • DPW • Customer Media I I Document Creat ion: 

© 2009. FedEx Office, Inc. Confidential information. For internal use only. 9/15/2009 1 



Print job for delivery, message 2 of 2 

707-508-9963 mobile 

Name: TDF 55-7 logs and abandonment 
files.pdf 

Type: Portable Document Format 
(application/pdf) 

Encoding: base64 
Description: TDF 55-7 logs and abandonment 

files.pdf 
Download Status: Not downloaded with message 

2 of 2 4/13/2010 6:24 AM 



Print jobs for delivery, message 1 of 2 

Subject: Print jobs for delivery, message 1 of 2 
Date: Mon, 12 Apr 2010 21:19:50-0600 

From: Ben Barker <Ben.Barker@rasertech.com> 
To: usa0463@fedex.com 
CC: Layne Ashton <1 ashton@rasertech.com> 

This is the first of two email orders. This is for 4 copies each of 3 files. 

C
Pjeaslfprint 4 copieseacKlrfkhe attached files for local delivery before 10:30 a.m. Tuesday, April 13. 

No proof copies are needed. J 

Please^hlu^tysJoj^^ account, Raser Technologies, 2803-2084-6. 

The recipient is: 

Mr. Carl Chavez 

New Mexico Energy, Minerals and Natural Resources Department 

Oil Conservation Division 

. Wendell Chino Bldg. 

1220 South St. Francis Drive, Third Floor 

Santa Fe, NM 87505 

Please call any time with questions. 

Thanks, 

Ben Barker 

VP Resource Management 

Raser Technologies 

5152 N. Edgewood Drive 

Provo, UT 84604 

1 of 2 4/13/2010 6:23 AM 



Print jobs for delivery, message 1 of 2 

707-838-0238 home/office 

707-508-9963 mobile 

[jG-101LDGv4sgn.pdf 

Name: G-101LDGv4sgn.pdf 
Type: Portable Document Format (application/pdf) 

Encoding: base64 
Description: G-101LDGv4sgn.pdf 

Download Status: Not downloaded with message 

[jG-102LDGv3sig.pdf 

Name: G-102LDGv3sig.pdf 
Type: Portable Document Format (application/pdf) 

Encoding: base64 
Description: G-102LDGv3sig.pdf 

Download Status: Not downloaded with message 

Name: G-103LDGv4sgn.pdf 
Type: Portable Document Format (application/pdf) 

Encoding: base64 
Description: G-103LDGv4sgn.pdf 

Download Status: Not downloaded with message 

2 of 2 4/13/2010 6:23 AM 



scKinko's Quality-Check Sign-Off 
Account R A S E R T E C H N O L O G I E S Phone:(707)838-0238 

Customer: Ben Barker 

Order Number: 04630122B 

Order Date: 04/13/2010 

Order Time: 06:36 

Taken By: Justin F 

Order Due Date: 04/13/2010 

Order Due Time: 12:00 

Ship By: 04/13/2010 

Originating Store: Store 0463 

QC Approval Date: 04/1312010 

We have completed your order according to your instructions. In the event your 
order was not completed in accordance with your expectations, please notify us 
immediately. 

We appreciate your business and look forward to meeting your needs in the 
future. 

Center Manager 

Team Member Initials Date/Timestamp 

Customer Consultant:_ Justin F 04/13/2010 06:36 
I took your order and repeated back your instructions. 

Production Project 1 : 8.5x11 

BW Pages Operator: Justin F 04/13/2010 06:43 
I checked all previous work and produced your order according to the instructions. 

Color Pages Operator: Justin F 04/13/2010 06:43 
I checked all previous work and produced your order according to the instructions. 

Final Quality Check: Justin F 04/13/2010 06:43 
I checked all previous work and produced your order according to the instructions. 
To the best of my knowledge, this order meets your expectations. 

Page 1 of 1 
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SiCii 1 1 1-.brn - l t ; i g r y , 3 l -
T bd f cccr.Mttt«d,eoct 
rsxItTjabdnt e'lle'rn*:, -
t r p y r I t * . 

W ; j ; l V 1,6'PV I S ' 
T? '-7. pH 1 0 7 U 6 
Cl_370_51di :Lt. 

Llr^Btong ipred l t - rwd r 

brn, tar tjk- g ryw/ ' soc -
ro & Ic ! U i t , o 1 - f , hd,c bd 
rcxln,cora ao t tUd. loc 
Ihtbdd v / • n r - H i r l '« 
SUtatauojcbca-abdrit '; 
wtit^calc1 vng,tr, c ir . , / 
i o e - t r ni<Tatas'slLc;ir 
d l a sanpyr i t* . 

LLaaatonailt .brn-bra, 
car die brn.hd-T'hd dua' 
t r - loc K abdnt I t brn 1 

eryptoiOjt o l l l f a v / 
dolo rhoab* ai".Lncly-
aiona; ioc 'hl ihly"Trac, 
1 oc : corw b loc L u U , tr. 
pyT rng'. 

In tn ja lv«-P lxg i I n U r -
n o d , l t . p n * - l i , gry co'tt 
v/',gTO Avvht.bd-v Vd, 
• f n - f n £r grndnaji v / 
abdnt f e l d phaho* ,Vnr^ 
cora chlrtad 1 hnblod, 
mur.j ealc, onr • eag, t r 
q ts , loc t r pyr'. 

IntrualT#| DUeaiprtd It' 
orog pooo' dua Pa a In, 
ooit */'ETD ft vht,prod 
hdyaphan gnjd."i*oB"v/*" 
froah'-^lt'.plig .*i alt ! 
bio A' tr rvae.phonos, 
abdnt aubhdrlWuh 't^z, 

vht/clr calo \n$. 

Hot*! To Bp tner dua 
L rn f f i o i an t cool
ing br-rad cooler. 

W ?.u V IO,.PV.17 
t? "6 pH 10.5 PU 
6.ii Cl 6O0*51da Li 

' • i l f W f f ' i f f f W ; 1 b r n , 
dfc gry,hd-ir"bd'jprwl 
aucroalc t*xt,coa.ro:ilr 
coa Bottl*d,loo LdtMd 
v/muraarX 4 a l t a tn , 
ecat-abdat irtii-calc >n$ 
t r dLm pyr l ta . . . 

LLttttatcnaianad I t . taa, 
•war dk orn-blk,prca ndj 
m f r.hd^prsd aucruale 
W x t , r « x l n , l o o abdnt 
o ixref o»»Lln ,cc»sq wtit 
e t la TO«,tr p r r . 

NotaiTeap l j H r dua 
njd cool*r;dova. 

Uaaitona iprad It brn 
• T S i n al alty.nd-

hd dua loc el "alllc, 
oa bicelaatJ(coi 

vht-clr cale mg. 

I M n a i l l PHajaad-dlt 
gm,,vd-T hd,aphah rcrod 
aaaa v /abdnt - f« ld .phen 
co«a chlor,Knr, calc , 
'=nr M S , t r p y r i U . 

^ U , r t i l t - « « d brn.v bd, 
tranalyscant,loc f rac 
if/calc a i c rovr^ . t r pyr 
intbdd w/l*st"n a/a 

Intmstva D i e t a r y , g r n 





f lahlng.POHv/fiah.J 
RIH v/ ta l t ( / IS . v . I ' j 

rvi,gr anit ic , f nioed ' 
preU'q t * - V k-fo l j i ; 

COPW-iibdt C hlor j cb'rsv-
*bdt:wg,l&c Cpew.hnhlt 

i«sru>.' c'nlc ;»tig; 

i fvalTasvfa t^ l t -griY-
M;graa l t l c ,T f h -

tr-» pr*j '=,<itt; * W, 
abdnt ' v c h l W ; i n r ^ c « j ̂  

i l r - i n r ; c » l e ' r p c U -

j t r i k a o l l o , " 

rnU-BalT«iprt4 yt t t lscr 
I t " tTOrP<iic'h(ii<J«cr 
gracUtlc ê̂ ppr • w/lncr • 

d ©cr. jhd S v / l i e "B f t ; c aaa 
ka;Olin'',<iac>-ehlOTiia'-,"' 

dian 'pjTi ' ' 1 ' ' " 

Hot*itasp drop e ' 
liiiOO'Vcu* t o \ add l r£ 
navatd';--,- • • ' 

. t^,cry;al"-Woa<M ( -
loo aUty.cooB.raxlf i j 
loo <ccra foae^ccm-v' 
abdnt c4lcT'Trui;tr-Xoo 
aar; pyr j i& tbdd - y / . 
Sl l ta tona ' iMid^lc.gfyj 
*l-«od ndjCalcaraoya 
cwsaWbdnt .ealc, t r / p y r 

I n t r a a l v i i c ra - tTy . fa ' 
gr'^nd j j r n color 4 a l 
tered ,'*ppr 'poaJieontX 
•arLUoolta ,co*i* fn'.gr 
c a l c r l t a ; BKT -c'oooa • pyr; 

.mgrwti t* 

hd', t a'gr ,prad ?qtt f, 
feld,Bnr.^c*iBi coldi;, 
snrjoag, t r 'epidoti 
t r •amr.i c ale j t r ''pyr;. 

^'Cl 600;31da iii 

v t i t - l t gry,hd, 
f o^ fo rr ,pr*d .qtx. t 
f a l d w/snrWooi grn^ 
p r U « a t l c ' r « p l d o U i i 
c 'omm fctgMtlt*(tr " 
caXQlta;tr pyr;' 

j ^ h t - ^ gry,-
bd,loc f r i a b l e 

M a l n , » a r b l U c d J p r ? d ' '' 
• " f a - f a (ri*OT'^«»'d;gri 
rar,, c a l c '• / r • tr. - d L*«1 

pyritc"; '* 

Llaaatohail t gry.-wht, 
a l h d , b r t t t i « i T f i i - f o -
CT. a»^lx^v/cc«w»7«bdt 
I n t r tic I t s ta (rod -*loag-
a b e j . l o o f l f t ' - f r t a b l * , 

i t bro-gry 
trtxaildBCB at . chi rt:;',anr-
wtit" o alo 1 Tai'; r - tr, • d la 

M t y . n j? p/. 12 ' 
i? 7 pii.ii.o m . . 
6'.8 Cl' 500 Slda bJ 

U^Miitor* i v n t - l t • y, 
al-eiod tv3r,cotss b r i t t l * 
raxl'n ,coan' t n t r ac l aa ta 
IntbdU v/anr IV; gry .' 
chart-, tr^tTcr C*1C'.TC£. 

14.rgatoV.gi vh %-It;- [ r r j > 
• i -*»d hd,co«E(i b r i t t l e ' 
rMlri .cooa i n t r i c l aa t a 
Intbdd ' v / t r I t cry cht. 
tr^onr ealc' Tnc,r.i 
dlf l«"pyr. 



rexin,'cocyi t n t r « l * 3 t « . 
i n ttxid 'y /a i r . I t . gry 

Llmatenq nrh t - 11 ' gry * 
• 1 -*od •. nd ;coro • br 11 tla" 
rexIn,coaa *ihtrEC l i ata 
i n t b d d ' y / t r l V ' t r r cht 
t r - ^ & r - . ' c a l e ^ i ^ , r - t r ' ' ' 
dla* pyx., 

M i t o w n r t i t ' - l t . f r y , 
b r i t t l e / ) 

r f l x l f l ( c c ^ ^ b d t . ' l n t r » -
cl*j ( t»Vloe T.i'affc/l 

LlwuBtcngilt^dlt^ cry; 
ittlsd'.acd; hd-r hd, 

o r a ' b f i t U e , r o x l n ; t r -
anr irtitwcal'c^'rni'v. 

Llaa i i t j runic-dk- ' i ry . 
UlBr1,Rod hd^V hri,'; 

c ' c « ^ b r l t t i a , f 8 i ^ ' ; W ' 
'riruvcale'«Tni (tr IMbdd 
charter ;.pyr;r f c a a i l 
(prbb->biralT»)V 

torw iprad. vht^tnr 
.t.gry,and hd,loc b r i t 
t l e , a i c r b i l n J loc Ja 11 ty 
appr,Biur-<oaa'vnt ealc 
•eg'itr Lntbdd 11 bm 
efceri. 

Llocator*ibra ,y/ a*y 
brniprad 'M- l cc V -

hd; sdcroxlh; oka a\ appr, 
tr,: i tbrn- . t rchaluet int 
ryp tbx ln ' ' a i l l c* , c*« i 

Hot* i jat'-efULkir p i t 
• -S3S9';f la 
drop Ui53TOt,,<}Ua/,to 
"addlng'nw and. 

gry,Bnr *lt ,gry,hd-Y.hd 
prird taBi-appr,cow*'' 
f rac 'd ( appr ,cryptoxin, 
ccmri abdt calic f rac 
v n t t ' -

^ i M f l t o M iprad uht -v / 
anr-<otta f7~y brn.hd 
granular' roxln • t o r t , 
prad a l dolcalUe,Loo 
dolb rhcriba Trta.eow^ 
abdnt ealc rng.r pyr, 

Llaaatcrx t l t -dk^gry ;v / 
;om- ibd t .vht lh t i rbod 
JoloatltoiBV M-ir'. hd 

ia, appr,ner -.TO ̂  ealc; 

H a r l i g r y , a f t r « d hd; 
Bar ad,highly,ealc to 
Bl -h i i :h ly a t l t z 'v / ' aa 
gran t « i t , l o e w\r. oLiy 
«vr-cale . 'Tng,r dlcaao ' 
pyr. 

W 9.3 V IJQ' P? l i 
T? li pH'10.5 r d 

.'6.6 C l SCO Slda-W 

KarlitMid^dk gryi*^V" 
Sdjienr T ;hd ; In tar 

add V:fcv-fn gr ealeax-
ooua ~all t : C 'olay,u/ loc 

tlajOe.raliuaa i t r . ^ i 
ealc vr^j . 

Karl locd-dkury , a f t - « 1 
hd,T f n - f n gr>cc*a-abdt 
i a t a rbdd : a t l t -& c l*y , ; 

b l « x y , l o c ' t f l B 3 l l « ' 
T l* nlcrolaaa, 

SLltatonjtpred ood gry 
brn, aod hd j PTod Y w e l l 
laainat td v / com 
s i l o ai%(5r,al-Y nil 



B l l t fc-eUy(v/'loc 
i U j B i f ' f o l J j i s ' . t r .w+iV... 
raJc vruj." 

i n - f n ;cr,coeaj-*Wt 
interbdd i l X t &"elay, 
blockjr,loc ' f l i s L l i v / 
f l i W l c r o l i j i * . 

5 t l t a tongi prod cad j x y 
brn^iod r ^ipTed: i V' we l l 
l u i r a U ' d ^ Z - ' c e ™ f i a -

i l i e f ippr- f a 1 - r .h ighly 
c ale i c ; t r . c a l e J ntc r'o - ' : 

m g v / r ' T - i ' Q . d i J 3 f l a ; 
pyr; 

Shxla iprad dfc :gry-b lk ' r 

'anr «od gry ,T f r i ' g r V 
raod-T,hd,«bd. calcaraoui 
/v ,ea lc ' est /aod t r d* 
iOT-blV; organic m t t a r . 
c r ^ b l c c ^ . , V/coed. .' 
f l s ' s l l a appr , t r ealc " 
•mg,r dLsR pyr". 

In tna i t l^na'puBilt"; i m 
c**t,pr«d M janr. . a f t , 
pTB^'iiorph teirt';abijot 
f n , £ r "sag'.al c * l c l c , ' f / 

Ulaaetooa i—d-dk gry ,Bl 
3 d f b r l t t l a ( B l do loo i t l c , 
loa 'iT-iiiular 'appr w/ 
incr i f lUrbddVailXc*, 
t r j y n c a l e i t i ( r - t r , . ' f <gr 
JLro'pyf, '* 

JharttprBd it;<gry,enr 
tam~bi)e,v M V'aagular 
trBAaluoBat w/nm- y 
tJtLuaparant (eom-*bdt-
carbooaLa i rwlualona, 

r-fT—a-r r ^ t - l t brn , 
buff ,*od •hd-hd,fn-C«jd 
gr I1JI,W/COW» Tta : 
rboaba ,loc cbnH c r s ' " 
g rua j l a r , nai BBB ,' t r ,caic 
vag,tx dlaajpyr . -

HotaII Run. two,-, t ina 
Taap 'flurvay Tor'-'ten 
heara each. PTOJBC ' 
,tsd maxiram hottoa 
:hole tc=r 9 290°F-
: J-?7°f -

Llaoatofta l i t g r y - l t 
tan,hd,prud roieln t ex t 

i Bppr,lc»C' ;tr foB 
alla';cnr ealc , vnc ; r - t r 
dlosan pyr . 

U,9.U.V -3o.P7 I i i 
IP li pa u.o ru 
7.2 Cl 800'3Ida 5% 

LlaMatooa l i t t r y , aod 
bd.raxia.w/lncr dolor 
• i t a ip rad cryptoxin w/ 
loc- granular ' db loa lU 
•taaaiTB i p p r , « i r ealc 
TJ*,r- dUa pyr . 

Po lo i lbo iprad- I t (Ty» 
n igTj roxln Erao t a x i 

nod hd,loc cod'frac
tured w/ audnt ealc 
vag. 

Solution fapoaltilt 
Um-ecro, wnt,prv-d trai> 
o lacan t , c ryp« ix ln a i l 
tc*, ti ic n l •/.' f r ac tur t d 
Do l o c i U i p r c d wntfOed 
g r , r«x ln graa taxt.hd. 
m r ealc Tug. 

IntpJBlTg i l t -oad g m , 
, f n (p-,altorod appr, 



aiiiCont,cryp w x l n o L l 
ic*';, titcolV ,Tr»c turad. 
t jolonlUlprgd ' vhtjaed 
g r , r « l a gr«n. taxt ' ;hd; 
car.-ealc Tag, 

njfpiB^T*! 1 t - « d _ gro, 
i r a ' g r ; a l t * r « d ''appr ; 

soma>bdt;dl«j> ^aagrwt-. 
l t * , cc i a chl£B",tr-«nr 
pidot«;tr<^cor.cailc ' 

•dcroTog,tr dlsn':pyr., 

W;.?,ii v la P?,:I8' 
r?;6"pH u;o m; 
rU'ci soo,sid« si' 

Poloalta i rXJ -11 ' cry • 
.nd-hd,Dred. rexln 

[ ^ • ^ . l U x t ^ t o d d ' - v / cnr 
SHil«ipred..bll(,«rt-nod 
hd';pred • ! f l f l e i l f l . 

HoteiHnr olrweh v l * 
In Bitploa' f / 6730' 
jpoaa 'f / 1600'. 

D o l o m l t a t l t - o a d ' t T T . h d 
£rMyl*r~taxt , f 'n c r , a l 
i r u t u r o d v/'cacici ealc 
-mg, tjr • d la • : p / r . 

f̂fflg r̂wipyy' .'cir'-vfti 
sar ^ y / g r n ; c u t , prad 
rn gr;w/wir.aed jiT.cub 
in£ - rd ,p r td qtit y / lbc ' 

i r ioa l c o b d We 11 
artd (Knr-ccra»-'chlorite 
t r rn calc; t r . dlaa pyr 

Orantta t i t pink w/ KIT; 
w t i t - l t rarni?r*d y,hd 
hypldiciaarphLc t a x t , 
loc nod fractured v f 
CJ-J kaol h chlor f r ac 
f t l l ' . t r ca l c . r p y r j i c c 
t r 'hna ' Traeh 'aobndrl-
oxld. . 

Hot« :Teap oilier dua 
mid cooler ml/unc
t ion , V ' 

Total Dapth 7001' . 
' Su n •' Sc hlu r.ba r c c r 

I logs. 

EXUM/SfcUTH " « l a 
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i i . OCSOLLU recreate? OTCUTICBU tOfcs.t&JL. for.«.Ll M U T I U M B^ly.' tei I M U V X I W ; to -oaiwt:vbU t W l t l n . , M 

Plugging Plan f o r Well 55-7 (Revised) 

Bring workover r i g unto l o c a t i o n , p u l l 2 7/8" tubing,. Run i n hole and set 
bridge plug' at 5500 f e e t . Place .cement plug from 5500 to 5 400 feet'. P u l l , 
up and set bridge plug at 2090 feet,place cement plug from 2090 to 1890 f e e t 
(plug goes from 100' i n t o the Palepzo.ics t o ,100' i n t o the T e r t i a r y Volcanics) 
Test l o c a t i o n and strength of plug by tagging plug w i t h d r i l l - s t r i n g or tubinc 
p u l l up and set bridge plug a t 1500'. Place cement plug from 1500 to 14001 . 
Test l o c a t i o n and strength of plug by tagging plug -with d r i l l .string or tubin< 
P u l l out of hole. The w e l l w i l l be turned over to Dale Burgett contingent 
upon BLM approval and Mr. Burgett meeting the necessary BLM requirements. 

The modified plan, has been proposed a f t e r reviewing Mr. Roy Johnson's l e t t e r 
of October 21,. 1985-. SRC believes t h a t the. proposed plan w i l l adequately 
p r o t e c t the formation from possible contamination. Any p o t e n t i a l hydrocarbon 
resources m the v i c i n i t y of. Well No. 55-7 were driven o f f at the time of 
g r a n i t i c i n t r u s i o n s i n t o the Paleozoics section i n Late Cretacous or Early 
T e r t i a r y times. - • 

1 &. ocjou&x trCrdCZ 0»XJU.nCK& iC*. tills rp«c« all .CLlrlLi.o |U«I UM —all —aiXi 

(0«« r.vVr.. . i d . If r*»*4*4l 

s<l - / S'J/A A t t o r n e y - i n - F a c t ' Nov. 1 , 198' 

• p *c * f o r r«*&«(4-1 »*•«. 

„ i (OftIS. SGD.) DAVID R rA 

YlWl 9 1985 
AS.3-

"Xecincw* or A/T 
I 
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of Sec. 7, T25S , R19W 

l i n e 

TO 
mix eo. 

55-7 
r U L O M U U ' 

Wi'ldca-t 

Sec. 7 , T25S, R19W 
u. 

H i d a l g o 
U . T O . I T : 

New; Mexico 
14. TTTI or w u 

D U « Z r u n ' I ) 
«rrc *«o «cua n w r w r i i B < i 
c o u n u n nr» naoucna* r u n u r r u j ( i 
txTui oaJTiifc ificcucnoa'rLrT; r r r a ( I 

CBCCTT. » l a w a 
m m s i 

«,1 
< j 

I I 

mirtruc exatrunx 
I I 
< 1 

U . C U O I U rKVC&CS OTITJLTiaa ICs. t o l a o y ^ » " • A i » c U T » i l « « oa l l , . , ^ - i a « t f > a c * i « M .foe i s m t n U m u u > 

Plugging'of Well No. 55-7 . . ' 

In a d d i t i o n to the plugging procedures approved by the Bureau.of Land, 
Management on November 19, 1985, SRC wishes t o set two more cement plugs tc 
the. surface of Well No. 55-7. A 100 foot plug w i l l , be set at the casing 
shoe, from 1000' to 110.0' and a 50;' surface plug to the top of the hole.. 

These two plugs w i l l be i n addition, to the program as set. out on the 
l a s t Sundry Notice approved November 19. 1985. 

1 4 . Q U C U U ? * 3 r a * I 3 ~ * L W I I C t U l U * . ( M l f p u a f o * o i l K U n U i l OCA.! UkA* . m i l V . I K J 

^ / 
ITT I Itu**? n n x t y L A * i I M l u t ^ m a t r « « a** e=rr««r^ 

> 1 C « , - y t ^ d ^ . eU/f~ A t t o r n e y - i n - F a c t 
:.. Anita,-Clement- r 

Dec. 11, 19E 

r(0RlC. SCO.} U.W1!) R. C 
1 UtC 1 6 B35 

n a n p - t r r a i t JLO r ~ V ^ L * + 4 tx/ Lew ( M 5.8 . C 10J11 I i 
U o c j K n u l IM4V«« IN mmj tuvi C c i « U C M ' and * t & « € 
V« a *»t!l. Wo.1 l y /<vl*o • t CESS*, t cr* r « f r « t m U 

»t«uavD4i w cm I T Q . M , W cm m . n , w era I T O . t a am i t o . n - i . 20 cri. JTO.TJ, ro-*«r«» 



oars fr-.twt o i m a : ITVTXJ POiorewgjcr or T « UTTTTIDO 
c m rr, i cix t w r r , coB*L*rxn<» b r / u i w 

t W b . ' l . O M l a g . c a l l u r v r f 
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Lour taiuja. .«o. 

' u u Ttrx., roccr-cnai < ) outcries I I B U T 

Exploraticri 
W I T *;ux?axT 

N/A 
New 55-7 

J. IUXI cr u i u z / i n i i T U 

Steam Reserve Corporation 

». rtfifi oa u u 

W i l d c a t 

k - o i i i l or 'lxiux/orxxArox 

1707 Cole Blvd., Golden, CO 80401 

io. »»x. T. . . . . »:*.«. NVjljSjrJj ' 

•Sec . 7 , T 2 5 S , R19W NMPM 

1 1 . LDCATIQa or B t l X Q» f i C I U T T 
iT7 

2411.9' of the E. line and 2329.1* of the S. line of Sec. 
T25S,, R19W NMPM 

7, 
ILidalgo 

rrnTx 

New Mexico TT. Tryi or: sou 
au jKatn jua ( I 
«rrv u o *OA0 coaarracTxaa' < i 
cr»ar»urr «n< n i c u c T i w r u i U T U i < I 
•iTX* a u n i t ' fispoucTica. TiCXUTra I ) 

COWXirT TO .BUUUITOX 

esoDT.cw i c i t u i 
EE,u» t a l i 

( I 
« I 
( I 
I ) 

t vu . as, ix rn r ourec I I' 
1 I 

Plugging. & Abandonment 

XJ. :£ClCXl4i HCT-odja cnx-mOM (CM l&Xa oy»i. lar w i l l t m n U M a l , . W t n o l a u (er c w m t . w l l xMUUeu 

See attached for description of plugging and abandonment work ccnpleted 
Well No. 55-7. atu ' 
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(P.. r.v.r». >td. if **~d*4\ 
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iicwo -V • • / . __• TTTU, Attorney-in-Fact ^ Dec. 30, 1985 
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ABANDONMENT WORK 
ONIMAS 55-7 

DECEMBER- .g0;-2'3, 1985 
Jonn fc. Deymonaz 

1£^20 ' H a l l i b u r t o n and flmeri.ca.>r'.We. 1:1 S e r v i c i n g Co. move equi pment "to 
Lordsburg, N. M. 

l'S/21 American moves workover r i ; g jbo finimas 55-7 and se t s 'up. Worked 
t u b i n g f o r £ hours, p u l l i n g ; up t o 100,000 pounds,; could' not p u l l -
f r e e . H a l l i b u r t o n a r r i v e d ' about noon, hooked up pumps and' 
e'vr'culated through t u b i n g f o r £ hours While flraerican worked the-
t u b i n g . P u l l e d f r e e about £ PM. P u l l e d t u b i n g back t o .5500 
f e e t and set 70 sack. (38 c u b i c f e e t ) plug from 5500-5400 f e e t , 
ftlied 33 . j o i n t s and q i r c u i a t e d . A f t e r 30 minutes c i r c u l a t i o n 
h o l e began u n a s s i s t e d twor-phase f l o w which l a s t e d f o r ajb'out 30 
minutes;. Flow was t h r o u g h - 3 i n c h f l o w l i n e at bottom, o f 
wellhead. Leakage at t o p o f wellhead was prevented by s t r i p p e r 
assembly. 

!£/££ C i r c u l a t e through t u b i n g , w e l l began unassisted two—phase f l o w 
f o r about 30 minutes. P u l l e d t u b i n g t o 'H090 f e e t and se t '170' 
sack plug (238 c u b i c feet,) from 2090-1890 f e e t . Stood back s i x 
stands o f t u b i n g (600 f e e t ) and WOC f o r t h r e e hours. RIH, tag 
cement at 1980 f e e t . P u l l t u b i n g t o 1500 f e e t and s e t 100 sack 
p l u g (140 c u b i c f e e t ) from 1500-1400 f e e t . P u l l t u b i n g t o 1100 
fee t , , set 80 sack plug (11 £ c u b i c f e e t ) from 1100-1000 f e e t 
s t a n d back s i n stands and WOC t h r e e hours. RIH, tag cement at 
1050 f e e t . P u l l t u b i n g t o 50 f e e t and plug from 50 f e e t ;to 
s u r f a c e using 50 sacks (.5.6 .cubic f e e t ) . Flush out w e l l h e a d w i t h 
water, shut down. 

12/£3 American and H a l l i b u r t o n r i g down ecuipment and leave l o c a t i o n . 
Dale B u r g e t t crew d i g out c e l l a r below' wellhead, cut o f f 
wellhead and e r e c t monument of 4 inch casing. C e l l a r , wi.l i be 
f i l l e d i n and monument w i l l be a p p r o x i m a t e l y s i n f e e t above 
ground l e v e l -

Equipment removed from w e l l and l a i d down on d r i l l pad i n c l u d e s : 
£13 j o i n t s (7183 f e e t ) o f 155 £-7/8 in c h t u b i n g . I n c l u d e s 4-
j o i n t s a l r e a d y on l o c a t i o n ; 
4 £-7/8 inch Baker Model L s l i d i n g sleeves. 
1 £—7/8 inch b u l l nosed check v a l v e . 
3 3 inch Barton geothermal gate v a l v e s . 
1 13 5/8" x 7 1/16" a d a p t e r s p o o l . . ., 
1 7 1/16" x 2 7/8" 8 round 3M adapter spool. 
1 13 5/8" x 13 3/8" c a s i n g hear w/ £ 3" ext. flanges. 
£ 3 inch companion f l a n g e s . 
Misc studs and nuts. 
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TYPE FLUID IM HOLE' 
DENS ITYI 
VISCQSlTYl ' 
PHI 
FLUID LOSSI 
SOURCE OF SANPLEI 
RNI 
RHFI 
RHCi 
SOURCE RHF/f tnc i 
RU OT IHTI ' 
RnF OT IMTI 
RrtC AT i H T t 

TIME CIRC. STOPPED!. 
TIHE LOGGER On J T K . i 

BOX. REC. TEMPI 

LOGGING UNIT NOI 
LOGGING UMIT LOCI 
RECORDED IYI 
UITHESSED IYI 

FRESH GEL 
9.4 LB/G 

41.0 S 
11.0 
7.4 C3 
TANK 
K990 OHHM AT 39.0 OEGF 
1.330 DHnn aT 39.0 DCGF 
2. UO OHHM nt 39.0 UEGF 
MESS/NCOS 

. 474 OHHM OT 370. DCGF 

.364 OHnn or 270. OEGF 

.314 0H«H OT 270. DEGF 

0200 
0300 

270.4 DEGF 

SI74 
FUSMIHGTOfl 
HOURER 
HR. PILXIMGT0N 

CRCU.YOZZICiQUINH 
S0HDC ERRORS SET D0UNHOLC 

C0.UIPMCHT MUMJCRS-

DIC 33 DIJ 13»J SGC 340? 

Srhri"'"""JTIOHS ARC OPINIONS IOSED OH INFERCHCCS FR0H CLCCTR1CAL OR 
™!J?rTl£5i U5£" C N T J "" B « COHHOT. AMD DO NOT GUOR0HTEC THE'ACCURACY OR 
£S*J££IICH! V * H Y ,'"'E»',«ETATinMJ, BHD UC SHALL MOT. EXCEPT IM THE CASE 
'2»v f i l l a",i""-

1-FUL NEGLIGENCE 0M OUR PORT, IC LIP.ILC OR RESPONSIBLE FOR 
S2I,,^S?2i £25 T I" PHAGES OR EXPENSES IMCURREO OR SUSTAINED «Y ONYONE 

h3iDS F S" ANY INTERPRETATION HADC. IY ANY. OF OUR OFFICERS, SCENTS OR 
ON£ ^ H 5 ? ; , n I ? E S M J I E " P , ! l : T ' > r " I n S " R C B l- S a SUIJECT TO OUR GENERAL 

• OhP CONDITIONS AS SET fl UT IM-OUR CURRENT PRICE SCHEDULE. 
TERNS 

FILE 3 
DflTO ACQUIRED 

14-FEB-93 09138 
00- -00 00100 



Bnr At: a-Vn . 3 i * J - r i n . ' - I <;><!. ^J fc- j ' ' 

.31 * QHfin ar 2/o. .DEGF-

f i n e CIRC. fsroPPEDi 0200 
T i n t LOGGCR.OM 8TN. " 09011 

MAX. REC. 'TEMP' 

LOGGING UMU War 
LOGGING UNIT HOC! 
RECORDED 1Y1 
ul.TNESSED JYl 

270.0 OCGF 

8174 
rsoM'-Gra.-i 
NAURER. 
BR.'PILKINGTQN 

REMARKS I 

CREu;y»>22IE.eUIHH 

•SONDE:, ERRORS SET DQUHHQLE 

EQUIPMENT NUN1ERS-

DIC 33 DIS IJ98 SGC.3407 

ALL JMTERPRETATIOHS ARC OPINIOHS :>ASCO,;OH:.IHFERCNCES FROM CLCCTRICAL, OR 
OTHCR . MEASUREMENTS AMD ,UC CAHNQT, AND DO ;HOT-'GUARANTCC, THE ACCURACY .OR 
•CORRECTNESS OF AMY INTERPRETATIONS, AND UE-SHALL MOT, EXCEPT IN THE CASE 
OF- GROSS ̂OR UTLLFUL.NEGLIGENCE OHR OUR PART, 1C>LIA1LE OR RESPONS ULE,TOR 
ANY LOSS, .COSTS, DAMAGES OR EXPENSES' INCURRED- OR; SUSTAINED IY ANYONE 
RESULTING FRQH-ANY' INTERPRETATION'HADC- LY':AHY;,OR OUR OFFICERS, AGENTS.'OR 
EMPLOYEES:" THESE 'INTERPRCTATIONS- ARC ,BTTO>SUIJCCT TO OUR GENERAL TERNS 
'AND CONDITIONS AS SET OUT- IN OUR CURRENT PR ICE' SCHEDULE'. 

TILE 3 l.«-FES-9J.<09i38; 
DATA ACQUIRED 00- -00 00 i 00 

AFTER SURVEY TOOL-CHECK. SUNMARY' 

PERFORMED, 83/02/14 
PROGRAM-F.ILEI DILGR (VERSIOH 

TOOL CHECK 

ILM 
SFLJ 

ZERO 
BEFORE AFTER 
0.0 .1 
0.0 -.4 
0.0 -.2 

ILD 
ILM 

SOMOC ERROR CORRECTION 
SONDE ERROR CORRECTION 

PLUS 
KFORC AFTER 
303.2! 300.4 
301. 1 301.9 
3oo:'o «»«* 
4.0 NMHO 
3.0 HNHO 

I4-FEJ-93 09l3< 

UHITS 
NMHO 
NMHO 
NMHO 

- GR .(GAP!) 

- _ Ul.iCJtt.llX. 
o:o too, oa' 

SFLA(OHMM) 

HNHO) 
0.0. 200.00 

1B.-LKL-1 
-00.00 20.100 

0.0 100.00 
CILD< HNHO) 

0.0. 200.00 
1B.-LKL-1 

-00.00 20.100 400,-30 0.0 

FILE 2 14-FE8-83 09133 
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TYPE TtUlD IM HOLEi 
DENS I TV! 
VISCQS1TYI 
PHi . 
TLUtO LQSSi 
SOURCE Of SAHPLEi 
Rfli 
Run 
RrtCi 
SOURCE R f l f / R h C : 
fin A T B H T I 

(f«r RT BHTt 
RrtC AT BHTi 

TI«C CIRC. STOPPED) 
TIME LOGGER 0/1 E T f l . 

MAX. RCC. TEMPi 

L0GGIMC UMIT MOi 
LOGGING UNIT LOC: 
RECORDED BY t 
WITNESSED I f . 

FRESH GCL 
9. < LJ^G 
M. 0 S 
I 1. 0 
?.* C3 
T AMK 
! . 990 OHnrt OT 39 ,'o 
1 . 330 QHHfl fl T 59 . 0 
2 . 1 6 0 D u n n A T 3 9 . 0 

M E A S / n E f t S 
. « 8 2 OHf i t t ftT 2 6 3 . 
, 3 ? 1 DHf i t t o T 2 6 3 \ 

.324 QHnn AT a&s; 

0 2 0 0 
0 9 0 0 

2 6 5 . 0 D E G f 

6 1 7 4 . 

r.scrt 1 HGTCM 
USURER 

P ( L K ! r t G T O M 

KEGT 
DEGF 
D E G r 

CEGr 
BEST 
DEGr 

C R e u . Y A 2 2 I E . Q U I » M 
C A L I P E R A P P E A L S TO BE S T t C K l M G 

C Q U I P n C f i T M U r t f l E R ; -

SGC 3 « 0 7 r , r , _ Q 
S L C 1 3 9 S L S 1 2 3 4 

£?*?JSKE5S o r B H Y »"?wS|TS?755I: *™ °° ?Dr GUARANTEE THE ACCURACY DP 
OF GROSS Qq U i L L F i j L hEGL I G r i r r n « n 0 U E S H f t l - L M O T . EXCEPT I M THE Cfl-JE 

n i t 11 
DOIa ACQUIRED 

K-EO-8S I6.53 
00- -00 00100 

.MW.Ufi.. ( Ttl 
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RECORDED 3r: 
UITflESSEO 3-fi n t , ? ILK INGTQr, 

CREU.Y022IE.CU1HN 
CALIPER APPEARS ro SE STICKING 

EQUIPMENT N U N B E R S -

SGC 3407 SLC 135 SLS 12 34'' 

ALL INTERPRETATIONS ORE OPINIONS BASED, ON INFERENCESPRON,ELECTS ICAL OR 
OTHER MEASUREMENTS AND HE CANNOT. AND DO NOT GUARANTEE THE ACCURACY OR 
CORRECTNESS'OF ANY INTERPRETATIONS. AND UE' SHALL-NOT, .EXCEPT IN THE COSE 
OF'GROSS OR UILLFUL NEGLIGENCE.ON OUR PART. BE LIABLE .OR RESPONSIBLE FOR 
ANY LOSS• COSTS! DAMAGES.OR EXPENSES INCURRED OR SUSTAINED BY ANYONE 
R̂ESULTING FROH ANY INTERPRETATION NODE;BY ANY OF OUR OFFICERS. AGENTS OR 
EMPLOYEES. THESE INTERPRETATIONS ARE ALSO SUBJECT TO OUR GENERAL TERNS 
AND CONDITIONS o S SET OUT HI OUR CURRENT-' PR I CE • .SCHEDULE', 

FILE I I 14-FEB-83 16133 
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10.000 20 .000 
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DT <US/F> 

M - F E B - 8 3 16132 

¥ .. -. .-| 
t ' i 

-H 
— "* I ' . i t& i M. 

-h -*? 'i 

(.-
j *4., —i—' 

I?' 

......: 
i ••. i 
i 

1 ; 

!-: 
1 

1 

Ci! I ' 
— .-4T- . 

i ^ j ; 

§ , ; 
i • 

p-i s : • 
^ T - U -
- J - j . 1 , 

:-i i i 

_ .-''! i i 

b 



















2*. 

... 

FI LE 9 M - f C B - S 3 13US 

C.SAIAIN...} 
10.000 ' 20 .000 

irnisvjLJi 1 
0.0 .10000. 1 

GR (0OPI> DT £ U S / D 
0.0 200.00 MO.09 ' 0 . 0 0 0 
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: Fold Here: 

All interpretations are opinions based on inferences from electrical or other measurements and we cannot and do not guarantee the accuracy or 
correctness of any interpretation, and we shall not. except in the case of gross or willful negligence on our part, be liable or responsible for any loss, costs, 

damages, or expenses incurred or sustained by anyone resulting from any interpretation made by any of our officers, agents or employees. These 
interpretations are also subject to our general terms and conditions set out in our current Price Schedule. 

Comments 

LOG TO WIRELINE MESURMENTS. 
HAVE NO RECORD OF CASING WT. ONLY GOING BY CALIPER READING. 
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"ESS™ MAIN PASS 
Baker Atlas 

Database File: d:'\jobs2008\raser\caliper\mitpro\iaser.db 
Dataset Pathname: rosette/55-7/run1/pass4 
Presentation Format: ba 80f 



Dataset Creation: Tue Mar 11 14:14:12 2008 by Log Sondex Warrior V7.0 
Charted by: Depth in Feet scaled 1:240 

MAXIMUM-FINGER 

11.615 (in) 13.615 

12.015 80 Finger Trace (in) 16.015 MAXIMUM-FINGER 

11.615 (in) 13.615 

MINIMUM-FINGER 
11.615 (in) 13.615 

AVERAGE-FINGER 
11.615 (in) 13.615 





400 

Coupling 1: 

Coupling 13 
450 

Coupling 14 

500 

Coupling 15 

550 

Coupling 16 

Coupling 17 



4 

Coupling 13 

TT 
650 

Coupling 19 

700 

Coupling 20 

CL 
- l M 
= N) 

—1> £ 3 
L Q ' 

°i fo @° 
-~] o" 
CJI CO 
CD O 

750 

Coupling 21 

Coupling 22 

800 

- 4 . - i \ •I 1 Coupling 23 



150 

Coupling 24 

900 

Coupling 25 

C n n r . l i n n ?<=; 0 1 

Coupling 26 

Coupling 27 

1000 

MAXIMUM-FINGER 
11.615 (in) 13.615 

MINIMUM-FINGER 

11.615 (in) 13.615 

AVERAGE-FINGER 
11615 (in) 13 615 



REPEAT PASS 
Baker Atlas 

Database File: 
Dataset Pathname: 
Presentation Format: 
Dataset Creation: 
Charted by: 

d:\jobs2008\raser\caliper\mitpro\iaser.db 
rosette/55-7/run1 /pass3 
ba_80f 
Tue Mar 11 14:04:28 2008 by Log Sondex Warrior V7.0 
Depth in Feet scaled 1:240 

MAXIMUM-FINGER 
11.615 (in) 13.615 

MINIMUM-FINGER 

11.615 (in) 13.615 

12.015 80 Finger Trace (in) 16.015 

AVERAGE-FINGER 
11.615 (in) 13.615 



MAXIMUM-FINGER 
11.615 (in) 13.615 

MINIMUM-FINGER 
11.615 (in) 13.615 

AVERAGE-FINGER 

11.615 (in) 13.615 

950 

1000 

Multi-finger Imaging Tool Calibration Report 

Serial Number: 144524 
Number of Fingers: 80 
Tool Model: 018 

Inclinometer Calibration Report 
Performed: Tue Aug 01 15:06:51 2006 
Calibration Angle: 55 

Inc X Inc Y 
Vertical: 544 527 
Finger 1 up: 532 501 
Finger 61 up: 508 537 
Finger 41 up: 556 554 
Finger 21 up: 581 520 
Sensitivity ratio: 1.3806 
X-axis angle: 162.008 



Deviation const.: 2b.yui4 

Finger Calibration Report 
Performed: Sun Mar 09 14:34:57 2003 

Ring size 9 10 11 12 13 14 
(in) Sens Sens Sens Sens Sens 
Finger 01 98 93.0 191 104.0 295 119.0 414 103.0 522 121.0 643 
Finger 02 214 89.0 303 95.0 398 102.0 500 93.0 593 101.0 694 
Finger 03 252 104.0 356 106.0 462 110.0 572 97.0 669 103.0 772 
Finger 04 254 111.0 365 118.0 483 123.0 606 111.0 717 110.0 827 
Finger 05 185 101.0 286 108.0 394 114.0 508 106.0 614 116.0 730 
Finger 06 133 95.0 228 103.0 331 111.0 442 105.0 547 117.0 664 
Finger 07 118 96.0 214 111.0 325 115.0 440 115.0 555 127.0 682 
Finger 0$ 161 95.0 256 105.0 361 109.0 470 104.0 574 114.0 688 
Finger 09 233 107.0 340 113.0 453 116.0 569 108.0 677 115.0 792 
Finger 10 247 110.0 357 114.0 471 115.0 586 106.0 692 111.0 803 
Finger 11 194 96.0 290 102.0 392 104.0 496 103.0 599 116.0 715 
Finger 12 233 107.0 340 110.0 450 113.0 563 112.0 675 118.0 793 
Finger 13 152 99.0 251 107.0 358 109.0 467 109.0 576 122.0 698 
Finger 14 205 101.0 306 103.0 409 104.0 513 106.0 619 116.0 735 
Finger 15 139 97.0 236 102.0 338 104.0 442 110.0 552 117.0 669 
Finger 16 207 102.0 309 105.0 414 105.0 519 110.0 629 115.0 744 
Finger 17 102 88.0 190 93.0 283 95.0 373 104.0 482 113.0 595 
Finger 18 272 112.0 384 116.0 500 109.0 609 120.0 729 110.0 839 
Finger 19 182 98.0 280 101.0 381 97.0 478 106.0 534 100.0 684 
Finger 20 332 117.0 449 117.0 566 109.0 675 114.0 789 96.0 885 
Finger 21 163 100.0 263 99.0 362 96.0 458 108.0 566 107.0 673 
Finger 22 247 104.0 351 104.0 455 100.0 555 114.0 669 113.0 782 
Finger 23 178 101.0 279 105.0 384 101.0 485 116.0 601 117.0 718 
Finger 24 197 101.0 298 102.0 400 99.0 499 113.0 612 114.0 726 
Finger 25 249 111.0 360 113.0 473 108.0 581 115.0 696 117.0 813 
Finger 26 249 110.0 359 111.0 470 105.0 575 116.0 691 114.0 805 
Finger 27 202 105.0 307 107.0 414 103.0 517 122.0 639 119.0 758 
Finger 28 128 100.0 228 102.0 330 102.0 432 121.0 553 122.0 675 
Finger 29 167 103.0 270 107.0 377 101.0 473 120.0 598 115.0 713 
Finger 30 128 103.0 231 107.0 338 104.0 442 127.0 569 125.0 694 
Finger 31 197 111.0 308 112.0 420 107.0 527 125.0 652 116.0 768 
Finger 32 158 102.0 260 104.0 364 99.0 463 118.0 581 112.0 693 
Finger 33 195 102.0 297 103.0 400 98.0 498 113.0 611 106.0 717 
Finger 34 184 100.0 284 102.0 386 93.0 484 117.0 601 112.0 713 
Finger 35 173 107.0 280 111.0 391 110.0 501 131.0 632 121.0 753 
Finger 36 195 101.0 296 101.0 397 95.0 492 111.0 603 107.0 710 
Finger 37 178 100.0 278 104.0 382 101.0 483 119.0 602 112.0 714 
Finger 38 88 91.0 179 99.0 278 100.0 373 119.0 497 115.0 612 
Finger 39 182 109.0 291 110.0 401 110.0 511 127.0 638 116.0 754 
Finger 40 191 105.0 296 113.0 409 116.0 525 128.0 653 112.0 765 

Finger 41 217 105.0 322 108.0 430 108.0 538 120.0 658 109.0 767 
Finger 42 195 106.0 301 110.0 411 111.0 522 123.0 645 112.0 757 
Finger 43 172 103.0 275 107.0 332 109.0 491 121.0 612 116.0 728 
Finger 44 134 97.0 231 104.0 335 107.0 442 123.0 565 112.0 677 
Finger 45 164 97.0 261 101.0 362 102.0 464 118.0 532 110.0 692 
Finger 46 X 196 107.0 303 112.0 415 113.0 528 39.0 567 190.0 757 
Finger 47 127 98.0 225 108.0 333 112.0 445 121.0 566 115.0 681 
Finger 48 229 105.0 334 107.0 441 106.0 547 108.0 655 105.0 760 
Finger 49 43 83.0 126 98.0 224 108.0 332 117.0 449 118.0 567 
Finger 50 165 107.0 272 115.0 337 124.0 511 120.0 631 114.0 745 
Finger 51 140 96.0 236 105.0 341 114.0 455 116.0 571 110.0 681 
Finger 52 271 111.0 382 116.0 498 118.0 616 118.0 734 102.0 836 
Finger 53 80 93.0 173 101.0 274 114.0 383 106.0 494 108.0 602 
Finger 54 194 107.0 301 114.0 415 123.0 538 123.0 661 110.0 771 
Finger 55 161 100.0 261 110.0 371 116.0 487 113.0 605 109.0 714 
Finger 56 160 98.0 258 110.0 368 119.0 487 117.0 604 111.0 715 
Finger 57 265 108.0 373 113.0 486 122.0 608 106.0 714 99.0 813 
Finger 58 148 97.0 245 109.0 354 119.0 473 117.0 590 109.0 699 



Finger 59 201 104.0 305 111.0 416 125.0 541 111.0 652 106.0 753 
Finger 60 153 101.0 254 110.0 364 123.0 487 116.0 603 110.0 713 
Finger G1 268 10G.O 374 113.0 487 121.0 G08 106.0 714 94.0 808 
Finger 62 186 110.0 296 119.0 415 139.0 554 115.0 669 112.0 781 
Finger 63 187 101.0 288 111.0 399 120.0 519 112.0 631 109.0 740 
Finger 64 244 104.0 348 109.0 457 120.0 577 100.0 677 101.0 778 
Finger 65 188 106.0 294 117.0 411 130.0 541 114.0 655 109.0 764 
Finger 66 107 89.0 196 101.0 297 116.0 413 106.0 519 107.0 626 
Finger 67 182 98.0 280 108.0 388 121.0 509 108.0 617 106.0 723 
Finger 68 128 92.0 220 105.0 325 120.0 445 103.0 553 110.0 663 
Finger 69 188 98.0 286 109.0 395 120.0 515 107.0 622 108.0 730 
Finger 70 216 98.0 314 107.0 421 110.0 531 93.0 624 94.0 718 
Finger 71 196 101.0 297 111.0 408 124.0 532 108.0 640 110.0 750 
Finger 72 229 106.0 335 116.0 451 128.0 579 109.0 688 111.0 799 
Finger 73 X 804 -1.0 803 -1.0 802 0.0 802 0.0 802 2.0 804 
Finger 74 161 93.0 254 99.0 353 103.0 461 97.0 558 100.0 658 
Finger 75 257 102.0 359 114.0 473 128.0 601 108.0 709 107.0 816 
Finger 76 173 100.0 273 111.0 384 124.0 508 108.0 616 110.0 726 
Finger 77 265 105.0 370 112.0 482 124.0 606 108.0 714 109.0 323 
Finger 78 143 91.0 234 103.0 337 113.0 450 98.0 548 106.0 654 
Finger 79 139 92.0 231 103.0 334 114.0 448 102.0 550 112.0 662 
Finger 80 176 96.0 272 108.0 380 118.0 498 109.0 607 116.0 723 

Sensor Offset (tt) Schematic Description Len (ft) OD (in) Wt (lb) 

n 

c = t 

—CHD-AES (000001) Cable Head 

-v_PRC-001 (000001) Production Roller 
Centra!iser(3 Arm) 

1.04 

1.92 

1.69 

1.69 

2.00 

7.00 

i = i 

-v_MIT-018 (144524) Multifinger Imaging 
Tool (80F) 

3.33 8.00 92.00 

l\ 1 i MFING 
n/i iMrY 

2.64 
1 RA J 



MINCY 2.64 J • 
MTEMP 2.64 

MCALHI 2.64 
MCALLO 2.64 

-x_PRC-017 (000002) Production Roller 
Centraliser(3 Arm) 

2.01 1.69 7.00 

— ] BUL-001 (000001) Bullnose 0.30 1.69 1.50 

Dataset: 
Total Length: 
Total Weight: 
O.D. 

/field/well/run/_plots /Jobs /log 
8.60 ft 
109.50 lb 
8.00 in 



W . V . . V .•V • 
TO I I 

UGlJjSOd j s q u i n ^ |Di jeg jeq iun^ j SBUBg 

D p o ju9Ludmb3 

JIOH IGdO Nl M iDdlTO 

•S33IM3S 3Ni™ SniV cJ3XV8 0NISO0HD SOd (IDA XNVH1 
E>|JDLU9y 

1} IfOl 3GVJtinS V/N 
UIOJJ BPDJ3 LUOJj 

pJOQSy 8|0L|8J0g 

•saajfoiduig jno jo Aire Aq apBUi uotiB^ajdjaiui ia? raoij Snnpisaj 
jauioisno aq} Aq paureisns JO pajmoui J9A90Sj;Bqj4 sasuadxa JO 'saSsurep 'jjsoo 'ssoi Awe JOJ ajqisnodsaj JO 
aiqeq aq ion ypaqs aji •uoi^ajdjapi Aire jo ssan̂ oajjoa JO XOBJTIOOB aq} aa-nrarenS }on op BJI pire 'lontreo 
sj*. 'siuamajnsBaui jaqio JO TBOUVJ9T9 raojj saouajajui no paŝ q suoimdo aju suorjeiajdjaim ire aouxs ing 
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- FOLD HERE 

In making interpretations of logs, our employees will give the customer the benefit of their best judgement. 
But since all interpretations are opinions based on inferences from electrical or other measurements, we 
cannot, and we do not guarantee the accuracy or correctness of any interpretation. We shall not be liable 
or responsible for any loss, cost, damages, or expenses whatsoever incurred or sustained by the customer 
resulting from any interpretation made by any of our employees. 

Borehole Record 

Bit Size From To 

1 

Casing Record 

Size Weight Grade From To 

13.375 in N/A SURFACE 1031 fl 

Remarks 

CREW: J. HAUSEY, R. WARD, 

RIG: PCS 

CASING WEIGHT AND GRADE UNKNOWN 



MAIN PASS 5 INCH 

SBT NORMALIZATION RESULTS 

CURVE PARAMETER VALUE UNITS TOP BOTTOM COMMENT 

ATC1 segl cnormfl -0 .346 d b / f t 45.750 1019.543 

ATC2 seg2 cnormf2 0.307 d b / f t 45.750 1019.543 

ATC3 seg3 cnormf3 0.153 d b / f t 45.750 1019.543 

A.TC4 Beg4 cnorraf4 -0 .257 d b / f t 45.750 1019.543 

ATC5 seg5 cnormf5 0.253 d b / f t 45.750 1019.543 

ATC6 segB cnormf6 -0 .110 d b / f t 45.750 1019.543 

ATC1 segl dnormfl -0 .346 d b / f t 45.750 1019.543 Good Confidence 

ATC2 seg2 dnormf2 0.307 d b / f t 45.750 1019.543 Good Confidence 

ATC3 seg3 dnormf3 0.153 d b / f t 45.750 1019.543 Good Confidence 

ATC4 seg4 dnormf4 -0 .257 d b / f t 45.750 1019.543 Good Confidence 

ATC5 seg5 dnormf5 0.253 d b / f t 45.750 1019.543 Good Confidence 

ATC6 BegB dnormf6 -0 .110 d b / f t 45.750 1019.543 Good Confidence 

SBT PROCESSING 

MEASUREMENT TYPE PARAMETER VALUE UNITS TOP BOTTOM 

amp fpamp 47.123 mv 34.750 1019.000 

amp f p a t t n 1.008 d B / f t 34.750 1019.000 

a te dbspread 3.696 d B / f t 34.750 1019.000 

a te spacIng 0.812 feet 34.750 1019.000 

cerar cas ing od 13.375 i nches 34.750 1019.000 

cerar cas ing wt 48.000 Ibm/ f t 34.750 1019.000 

cemr compress 1500.000 ps i 34.750 1019.000 

CN B i t Size 7.875 i nche3 45.750 1019.543 

CN Casing Thickness 0.340 i nches 34.750 1019.000 

CN Casing/Cernent Cor rec t ion No 45.750 1019.543 

CN CN Chism No 45.750 1019.543 

CN Mat r i x Limestone 45.750 1019.543 

CN S a l I n l t y 0.000 ppm 45.750 1019.543 

f 1 



DEPTH OFFSETS 

(for Acquired Curves) 

SERIES DEPTH OFFSET ACQUIRED CURVES 2346XA -46.500 CCL 

1309XA -36.750 GR 

2435XA -30.250 LSN 

2435XA -29.750 NED SSN 

1424XA -11.000 ATC1 ATC2 ATC3 ATC4 ATC5 ATC6 

ATAV ATMN ATMX AMAV DEV DTMN 

DTMX RB XATT YATT 

1424PA 0.000 CW CYQ SIG 

Created by SBT, v5.0.003 

Plotted by PlotMgr, v5.4.504 

Company RASKER TECHNOLOGIES 

Well 55-7 

File Name c:\»elldata\0311sb\moin.xtf 

Mode PlotMgr 5.4.504 

Interval 45.75 - 1020.00 foot UP 

Created 3/11/2008 6:19:19 PU 
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\TC1ATC2ATC3ATC4ATC5ATC6 
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a, A T A V o Cement Map Variable Density 
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\TC1ATC2ATC3ATC4ATC5ATC6 
021 | 0Zl | 0Z1 | 021 0 21 ( 021 

dB/ft 
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Not Oriented 
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dB/ft' dB/ft' dB/ft' dB/ft' dB/ft' dB/ft 
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Not Oriented 
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dB/ft' dB/ft' dB/ft' dB/ft' dB/ft' dB/ft 

0 R B 0 

deg 
dB/ft 

| l i 8.191 
dsg 

Not Oriented 

us 

REPEAT 

SBT NORMALIZATION RESULTS 

CURVE PARAMETER VALUE UNITS TOP BOTTOM COMMENT 

ATC1 segl cnormfl -0 .346 d b / f t 882.047 1019.367 

ATC2 seg2 cnorraf2 0.307 d b / f t 882.047 1019.367 

ATC3 seg3 cnormfS 0.153 d b / f t 882.047 1019.367 

ATC4 seg4 cnormf4 -0 .257 d b / f t 882.047 1019.367 

ATC5 seg5 cnormfS 0.253 d b / f t 882.047 1019.367 

ATC8 segB cnormfS -O.110 d b / f t 882.047 1019.367 

ATC1 segl dnonnfl -0 .486 d b / f t 882.047 1019.367 Good Confidence 

ATC2 seg2 dnormf2 -5 .703 d b / f t 882.047 1019.367 Warning Suspect 

ATC3 seg3 dnormf3 1.846 d b / f t 882.047 1019.367 Good Confidence 

ATC4 seg4 dnormf4 0.764 d b / f t 882.047 1019.367 Good Confidence 

ATC5 seg5 dnormf5 1.590 d b / f t 882.047 1019.367 Good Confidence 

ATC8 seg6 dnormfe 1 .989 d b / f t 882.047 1019.367 Good Confidence 

SBT PROCESSING 

MEASUREMENT TYPE PARAMETER VALUE UNITS TOP BOTTOM 

amp fpamp 47.123 mv 871.047 1019.000 

amp f p a t t n 1.008 d B / f t 871.047 1019.000 

a te dbspread 3.696 d B / f t 871.047 1019.000 

a te spac i ng 0.312 feet 871.047 1019.000 

cemr cas ing od 13.375 i nches 871.047 1019.000 

cemr cas ing wt 48.000 I bra/ft 871.047 1019.000 



cemr compress 

CN Bit Size 

CN Casing Thickness 

CN Casing/Cement Correction 

CN CN Chism 

CN Matrix 

CN Salinity 

1500.000 psi 871.047 1019.000 

7.875 inches 882.047 1019.367 

0.340 inches 871.047 1019.000 

No 882.047 1019.367 

No 882.047 1019.367 

Limestone 882.047 1019.367 

0.000 ppm 882.047 1019.367 

DEPTH OFFSETS 
(for Acquired Curves) 

SERIES DEPTH OFFSET ACQUIRED CURVES 

2346XA -46.500 CCL 

1309XA -38.750 GR 

2435XA -30.250 LSN 

2435XA -29.750 NEU SSN 

1424XA -11.000 ATC1 ATC2 ATC3 ATC4 ATC5 ATC6 

ATAV ATMN ATMX AMAV DEV DTMN 

DTMX RB XATT YATT 

1424PA 0.000 CUV CYQ SIG 



INTERPRETATION CHART 

Cement Compressive Strength from 
Segmented Bond Tool Log 



0.1 0.2 0.3 0.4 0.5 0.6 07 0.8 0.9 1.0 1.1 

Casing Thickness (in.) 

This chart is intended to provide an estimate of the compressive strength of bonded cement using the 
attenuation readings from the Segmented Bond Tool (SBT™) log. 

Enter the chart on the left with the attenuation in dB/ft. while at the same time entering the casing wall 
thickness (in.) from the bottom of the chart. The point at which the two lines intersect is the estimated 
compressive strength (psi) of the bonded cement. 
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In jec t ion /D isposa l 

TT 
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S. Ind icate Type o f Lease 

state • NA- Fedejrarl) 
5.a Stale Lease No. 

Federal NM 34790 

7. U n i l A c l e m e n t Name 

N / A 
2. Name o f Opera to r 

L i g h t n i n g Dock Geothermal HI-01, LLC 
8. I'arm or Lease Name 

N/A 

j. Addx^.^ ° g g ^ w o o d D r i v e , Provo, Utah 84604 9. Well No. 

TFD 5 5 - 7 
4 . L o c a t i o n o f Well 

U n i l Le t te r 
2 4 5 4 

. Feet F r o m The . East 2 3 4 5 
_Feet F r o m 
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proposed work) SKE HULK 203. » 

1. MIRU d r i l l r i g . 

2. D r i l l out cement p l u g from 1450' t o 1550' approx. 

3. D r i l l out cement p l u g from 1890' t o 2090' approx. 

4. RIH t o l o c a t e cement p l u g a t 5400' approx. 

5. Set b r i d g e p l u g i n 3000''-3400' i n t e r v a l . 

6. C o l l e c t water samples f o r geochemical and environmental a n a l y s i s . 

7. Set p r o d u c t i o n pump a t 850' approx. 

8. Release r i g . 

9. Hook up w e l l f o r pump t e s t t o i r r i g a t i o n system. 

10. Run pump t e s t f o r up t o f o u r weeks. 

11 . Secure w e l l . 

Please see atta c h e d Proposed O p e r a t i o n s - - a n d ' D r i l l i n g Plan f o r d e t a i l s . 

18. I hereby certify that Ihe information above h true and complete lo the best of my knowledge and belief. 
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I. Summary of Proposed Operations: 

Lightning Dock Geothermal HI-01, LLC, ("LDG") is a wholly owned subsidiary of Los Lobos 
Renewable Power, LLC, which is wholly owned by Raser Technologies, Inc. (See Attachment A, Raser 
Technologies Corporate Structure). LDG proposes to re-enter and test well TFD 55-7 for the purpose of 
determining its suitability as a geothermal production well. LDG intends to mobilize a drilling rig about 
April 21, 2010 and will commence operations according to the Plan in Section I I , below, as soon as 
approved by BLM and upon receipt of requisite permits from NMOSE and NMOCD. 

The operations for which Lightning Dock Geothermal seeks permission in the present application are 

comprised of three parts: 

• Remove two of the three remaining cement abandonment plugs set in the wellbore by Steam 
Reserve Corp. in 1985. The deepest plug will remain in place. Rosette, Inc., removed the 
uppermost two of the five Steam Reserve plugs pursuant to an NMOSE irrigation well permit. 
LDG intends to test the upper 3,400 ft of the open hole. The water will be sampled and analyzed 
in accordance with WQCC standards as described below. Compliance with those standards will 
be verified before any water is discharged in a pump test. 

• Install a down-hole production pump and conduct a well and reservoir test. The discharged water 
will be metered and conveyed to a planted field for irrigation purposes. This will be done using 
standard farm irrigation equipment such as a wheel line. The test will exercise water rights owned 
by Rosette, Inc. and already assigned to this well. Rosette, Inc. has agreed to provide the 2010 
water rights to LDG for this test. LDG does not intend to use TFD 55-7 for injection in this 
operation. The existing unlined reserve pit may be used for cooling and water storage if approved 
by NMOCD upon receipt of produced water analyses. 

» Install proper wellhead equipment and secure the well. 

The water in well TFD 55-7 will be sampled and analyzed for dissolved fraction of all 26.2.3103 NMAC 
constituents, VOCs (8260B), SVOCs (8270C), PAHs (8310), TPH (418.1), metals - dissolved 
(601 OB/6020) including Bromide, Lithium, Rubidium, and Tungsten (by approved EPA methods), 
Mercury (7470A/7471 A), general chemistry (methods specified in 40 CFR 136.3), Uranium 
(6010B/6020), radioactivity (E903/E904), and Radon (EPA method approved by NMOCD). An EPA 
Methods, QA/QC, and DQOs-compliant laboratory will analyze samples. 

If TFD 55-7 demonstrates adequate potential as a geothermal production well, LDG will proceed to 
obtain all approvals and permits (BLM, NMOCD, and NMOSE) required for further development. 
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H. Well Preparation 

The first part of the operation requires reopening TFD 55-7 to collect fluid samples, set a bridge 
plug and install a test pump. The following is the proposed plan for the drilling operation. This 
detail is incorporated by reference into the BLM Drilling Program, described in Section V of this 
document. 

1) Inspect wellhead for dimensional consistency with ANSI series 400 standards. 
2) Move in and rig up a rotary drilling rig with a rated capacity of at least 5000 ft and a mud 

system with a minimum volume of 500 barrels and a 500 hp circulating pump. 

3) Install annular or rotating BOP on the wellhead above flow tee with gate valve on side outlet 
(see Attachment E). 

4) Mix non-toxic gel-lime mud and fill hole. 
5) Pick up slick bottom-hole assembly (BHA) #1: 8-1/2" insert bit, BS, 4x6" DC, jars, 1x6" 

DC, XO. 
6) Test BOP for leakage by inflating around BHA and pumping in the side outlets to maximum 

working pressure of the surface piping, not to exceed 900 psig. 
7) Run in hole and tag bottom, expected at about 1400 ft. Circulate bottoms up. 
8) Airlift fluid in the wellbore if necessary to clean out well. Collect and analyze geochemical 

water samples and record volume of produced water. Water samples will be collected in situ 
(i.e., down hole) if possible but may be taken by sampling separator from the flow line. 
Airlift will be accomplished by injecting compressed air through the drilling assembly in 
sufficient quantity to stimulate flow to the surface. Discharging the flow line into a gauging 
tank will allow measurement of the produced liquid after its separation from the injected air. 
The volumes produced during the drilling operation will be recorded and will not exceed the 
storage capacity of the tank and reserve pit on site. No water will be discharged to "Waters 
of the State". 

9) Pull out of hole and pick up 9-5/8" bit and stabilizers. Make up stiff BFIA #2. 
10) RIH and time drill cement plug #1. The plugs in well TFD 55-7 are of neat Portland cement. 

The plugs are reportedly each 50 - 400 ft in length and set in uncased open hole at about 
1450 ft and 1850 ft. Time drilling and a "locked" (i.e., stiff and highly stabilized) BHA will 
be used to drill the plugs while staying in the original hole. Non-toxic, temperature-stable 
drilling mud will be used, composed of a bentonite clay-water or polymer-water mix to 
lubricate and cool the drill bit. The drilling fluids will bring the rock cuttings to the surface 
and then be cleaned and recirculated, preventing loss of drilling fluids into the rock and 
minimizing discharge into the reserve pit. 

1 1) POH and stand back BHA #2. 
12) Pick up BHA #3: float shoe, XO, 2x6" DC. 
13) RIH and tag cement plug #2, expected at about 1800 ft. 
14) Circulate hole clean. 
15) Displace mud with water. POH to 1500 ft. Close BOP. 

16) Pump water at 10-25 bbl/min and record stable casing head pressure. 
17) Rig for air injection through drill pipe. Set up fluid sample collection point on flow line. 
18) Airlift fluid in the wellbore if necessary to clean out well. Collect and analyze geochemical 

water samples and record volume of produced water. Water samples will be collected in situ 
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(i.e., down hole) i f possible but may be taken by sampling separator from the flow line. The 
airlift, water sampling, and analysis will be performed as described in step 8 of this Section 
and in Section I , above. The volume of produced water will be recorded. No water will be 
discharged to "Waters of the State." 

19) POH, stand back BHA #3. 
20) Pick up BHA #2. RIH to cement plug #2. 
21) Circulate mud and drill out plug #2. 
22) POH, lay down BHA #2. 
23) Pick up BHA #3, RIH and tag cement plug # 3, expected at about 5400 ft. Circulate hole 

clean. 
24) POH, lay down BHA #3. 
25) Run caliper log and select zone for bridge plug installation about 3400 ft. 
26) Pick up bridge plug and BHA #4: setting tool and DCs as directed. 
27) RIH and set bridge plug. 
28) POH to 2800 ft, circulate hole clean. 
29) POH to 1000 ft. 
30) Airlift fluid in the wellbore i f necessary to clean out well. Collect and analyze geochemical 

water samples and record volume of produced water. Water samples will be collected in situ 
(i.e., down hole) i f possible but may be taken by sampling separator from the flow line. The 
airlift, water sampling, and analysis will be performed as described in step 8 of this Section 
and in Section I , above. The volume of produced water will be recorded. No water will be 
discharged to "Waters of the State." 

31) POH laying down drill pipe; lay down BHA #4. 
32) Make up 9-5/8" pump casing string and set test pump. 
33) Release rig. 
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I I I . Resource Test 

34) The results of the analyses from steps 8, 18 and 30 of the preceding section will be compiled 
in a single report and delivered to NMOCD, NMOSE, and BLM. I f the discharge meets 
WQCC standards, LDG will confer with the agencies to verify the conditions are met for 
permitted discharge into an unlined reserve pit and delivery to an irrigation system. Should 
the quality of water not meet the standards of 20.6.2.3103 NMAC for irrigation, LDG will 
suspend flow test operations, redesign the test and seek approval of subsequent applications 
to NMOCD, NMOSE, and BLM. 

35) Connect flow line to irrigation system. 
The flow line will discharge the water into a gauging tank and thence into the irrigation 
transfer pump or the reserve pit. The pit measures 170 ft x 170 ft x 12 ft deep (see 
Attachment B). I f WQCC standards (20.6.2.3103 NMAC) are met, the reserve pit will be 
left unlined. The irrigation transfer pump (e.g., 25 hp centrifugal) will remove discharged 
water from the tank or pit and send it via a 10 inch Victaulic line to the irrigation system for 
application to a crop under an existing NMOSE permit. The designated crop area is the area 
directly south of the plant site on Attachment B. Flow will be metered using a totalizing 
ultrasonic or orifice meter to ensure volume does not exceed the NMOSE-permitted total. 

36) Conduct pump test as directed. LDG will conduct the pump test in consultation with 
engineers representing the interests of potential investors in the Lightning Dock project. The 
operation of the test may therefore vary from day to day, but will at all times conform to the 
requirements of the applicable NMOCD, NMOSE and BLM permits and regulations. 

LDG plans to use a 12-inch American-Marsh vertical shaft 10 stage turbine pump 
for this test. The pump is owned by Raser Technologies and has performance characteristics 
detailed in Attachment F. The power for the pump will be a 300 hp electric motor with a 
variable speed controller. The pump will be set at approximately 850 ft depth to allow a 
maximum drawdown from static water level of about 700 ft. Engineering analysis of Raser's 
airlift test in 2008 suggests a flow rate of 400 gpm is likely from the well in its present state, 
i.e., open from 1050 ft to 1450 ft. Since lost circulation occurred at greater depths (e.g., 2275 
ft) during the drilling of TDF 55-7, LDG expects the reopened hole may be able to supply 
fluid up to the pump's maximum capacity, approaching 1500 gpm at this depth. 

The pumping rate during the first week of the test will be programmed to gradually 
bring in flow and to establish the reservoir deliverability as a function of water level 
drawdown. Thereafter, the rate will be set so as not to exceed the landowner's NMOSE-
designated water rights. LDG expects to satisfy itself and its investors' engineers within a 
test pumping duration of four weeks. 

Discharge water samples will be collected weekly and analyzed at an EPA Methods, 
QA/QC, DQOs-compliant laboratory. LDG will also monitor the discharge daily for 
standard field parameters including pH, turbidity, color, DO, and specific conductivity. If 
anomalous readings are detected that indicate a significant change in water source or 
properties, water samples will be collected immediately and discharge halted. Discharge will 
not be resumed until and unless laboratory analytical results confirm that the water meets the 
required criteria. 
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37) Move in and rig up well service rig. 
38) Remove and lay down pump and casing. 
39) Install master valve and survey flange. 
40) Secure well and release rig. 
41) File operations reports as required with NMOCD, NMOSE and BLM. 
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IV. B L M Operations Plan, 43 C F R 3261.12 

(a) The proposed project is on private land. Clearing and grubbing will be confined to the project area as 
approved by BLM in consultation with the landowner. No surface disturbance of BLM-managed public 
lands is proposed. 

Well Pad Layout and Design 

The well pad layout is approximately 150 ft x 150 ft with an existing reserve pit measuring 170 ft x 170 ft 
xl2 ft adjacent to the pad. 

See Attachment B - Lightning Dock Aerial Map 

See Attachment C - Survey of Well Location 

(b) Description of Existing and Planned Roads 

The well site is accessed via existing state, county and private roads. As such no new roads are necessary 
for this activity. The primary access roads to the site include: SR-338 (paved); C098 Geothermal Road 
(paved), which extends to the surface owner's property. All roads and access at the well site on the 
surface owner's property are existing compacted dirt and/or graveled. 

(c) Description of Ancillary Facilities 

Sanitary Facilities - Portable chemical sanitary facilities will be available and used by all personnel 
during periods of well drilling and/or flow testing. 

Mobile drilling office will be set upon on the site during drilling activities. 

Existing water holding pond 170 ft x 170 ft x 12 ft. 

Trash collection facilities e.g. roll-off container. 

(d) Source of Drill Pad and Road Building Materials 

Drill pad building material will be derived from any necessary excavation of the existing reserve pit. 

The pad will be graded to provide 2% grade to reserve pit. 

Existing improved roads will be used. 

Any additional material required for pad construction will be secured from a local contractor. 

(e) Water Source 

Water required for this operation will be secured from an established private owner. 

Water derived from the operation will be discharged into a gauging tank and thence to an irrigation 
transfer pump or the reserve pit. The irrigation transfer pump (e.g., 25 hp centrifugal) will remove 
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discharged water from the tank or pit and send it via a 10 inch Victaulic line to the irrigation system for 
application to a crop under an existing NMOSE pennit. The designated crop area is the area directly south 
of the plant site on Attachment B. Flow will be metered using a totalizing ultrasonic or orifice meter to 
ensure volume does not exceed the NMOSE-permitted total. 

The water in well TFD 55-7 will be sampled and analyzed for dissolved fraction of all 26.2.3103 NM AC 
constituents, VOCs (8260B), SVOCs (8270C), PAHs (8310), TPH (418.1), metals - dissolved 
(601 OB/6020) including Bromide, Lithium, Rubidium, and Tungsten (by approved EPA methods), 
Mercury (7470A/7471 A), general chemistry (methods specified in 40 CFR 136.3), Uranium 
(601 OB/6020), radioactivity (E903/E904), and Radon (EPA method approved by NMOCD). An EPA 
Methods, QA/QC, and DQOs-compliant laboratory will analyze samples. 

Potable water for human consumption will be provided by bottled water. 

(f) Statement Describing Surface Ownership 

Surface of the well site is owned by Rosette, Inc. of Animas, NM. Lightning Dock Geothermal holds a 
Surface Access and Use Agreement, dated 10 January, 2008, with Rosette granting access to the well site. 

See Attachment F - Surface Access Agreement. 

(g) Description of Procedures to Protect the Environment and Other Relevant Sources 

Air Quality: During drilling activities hydrogen sulfide will be monitored by instruments on the drill rig. 

Hydrology and Water Quality Monitoring: Water samples will be collected during the cleanout operation 

and tested to assure compliance with WQCC standards for agricultural use. 

Portable chemical toilets supplied by a licensed contractor shall be used for human waste. The waste 
shall not be buried on site. 

Trash and debris will be contained on site, and then hauled to an approved landfill by a licensed 
contractor. Burial and or burning on site will not be permitted. 

Clearing and grubbing will be confined to the project area as approved by BLM in consultation with the 
landowner. 

(h) Plan of Surface Reclamation 

Top soil excavated during the construction of the pad, as feasible, will be stockpiled for use during 
subsequent reclamation of the disturbed area. 

(i) Any Other Information That BLM May Require 

Will be provided upon request. 
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V. B L M Drilling Program, 43 C F R 3261.13 

(a) Description of Equipment, Materials and Procedures 

A large portable rotary drill rig will be used to drill the well. 

Equipment Specifications: 

The availability of equipment and contractors changes from day to day. LDG will make its selection 
based on the best units available when the necessary permits are received. The rig will be functionally 
similar to the following: Drawworks - Taylor RT 5000; Mast - Taylor RT 5000 square set derrick; 
Substructure - Height 10 ft hydraulic w/ 15 ft K.B. elevation; Two (2) mud pumps; Rotary table; Swivel 
& Drilling Block; Tripping Block; Generators 235 kW, Air Compressor 500 SCFM. 

Procedures will be as described in Section I I , Well Preparation. 

(b) Proposed / Anticipated Depth of the Well: 

The well will be drilled and completed to the designed depth of 3,400 ft. 

(c) Directional Drilling: 

No directional drilling will be employed. 

(d) Casing and Cementing Program: 

This is a re-entry into an existing well that currently has cemented casing to approximately 1050 ft and 
approximately 400 ft of open hole to the first plug at a depth of approximately 1450 ft. The remainder of 
the well is open hole to the TD of 7000 ft. No additional casing or cement will be utilized in the 
operation to open this well to 3400 ft. 

(e) Circulation Media (mud, air, foam, etc.) 

The well will be drilled to a depth of 3,400 ft using non-toxic, temperature-stable drilling mud or aerated 
fluids. The drilling mud is composed of a bentonite clay-water or polymer-water mix to lubricate and cool 
the drill bit, bringing the rock cuttings to the surface discharged into the reserve pit, and preventing loss of 
drilling fluids into the rock. 

(f) Description of Logs to be Run: 

Caliper Logs 

(g) Description and Diagram of Blowout Prevention Equipment: 

Blowout prevention equipment (BOPE), which is typically inspected and approved by the BLM and/or 
the Oil Conservation Division (NMOCD) of the New Mexico Energy, Mining, and Natural Resources 
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Department (NMEMNRD), as applicable, would.be installed, tested and ready for use while drilling to 
ensure that any geothermal fluid encountered does not flow uncontrolled to the surface. 

See Attachment E. 

(h) Expected Depth and Thickness of Fresh Water Zones: 

N/A - existing casing is set to 1,000 ft hence no fresh, shallow water getting into well. 

Static water depth is 71 ft. Total available water column of 1300 ft available 

(i) Anticipated Lost Circulation Zones 

None anticipated. The only instance of lost circulation recorded by Steam Reserve in the interval 1050 ft 
- 3400 ft was a minor episode at 2275 ft. That was successfully treated with a small batch of lost 
circulation material. This is below the deepest plug that LDG intends to drill out. LDG therefore 
anticipates that lost circulation will not be encountered in carrying out the proposed program. 

(j) Anticipated Reservoir Temperatures and Pressures: 

Temperature: Peak temperatures have been recorded at 307.4 F at a depth of 1263 ft remaining constant to 
1400 ft. 

Pressures: High pressure at the depth of 1365 ft is 549.66 psig. 

(k) Anticipated Temperature Gradient in the Area: 

The regional heat flow is ~80-90mW/m2 (Blackwell and Steele, 1992). This heat flow would yield a 
temperature gradient of about 35°C/km (1.9°F/100 ft) in igneous rocks and 60°C/km (3.3°F/100 ft) in 
valley f i l l clays. Most of the non-thermal wells have a gradient near 45°C/km (2.5°F/100 ft). Therefore, 
45°C/km (2.5°F/100 ft) will be taken as the background temperature gradient value for the valley f i l l . 

Thermal gradient conditions will range from 78°C/km (4.3°F/100 ft) {well 672-225) to 200C/km 
(11°F/100 ft) (well 93-8 and AN-104) and will be similar or higher in 55-7. 

(I) Plat Certified by a Licensed Surveyor: 

See Attachment C. 

(m) Procedures and Duration of Well Testing 

See Section I I , Resource Test 

(n) Any Other Information That BLM May Require 

Will be provided upon request. 
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Attachment A 

Raser Technologies Corporate Structure 
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Attachment B 

Lightning Dock Aerial Photo Map 
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Attachment C 

Survey of Well 55-7 Location 
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Attachment D 

Down-Hole Test Pump Specifications 
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Attachment E 

Blowout Prevention Equipment Diagram 
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Attachment F 

Surface Use and Access Agreement 

Between 

Rosette, Inc. 

And 

Lightning Dock Geothermal HI01, L L C 

January 10, 2008 
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SURFACE ACCESS AND USE AGREEMENT 

This SURFACE ACCESS AND USE AGREEMENT ("Agreement") is executed effective 
January j D , 2008, by and between ROSETTE, INC., with an address of 26 Rose Land, Animas, NM 
88020:("Owner"), and LIGHTNING DOCK GEOTHERMAL HI-01, LLC, with an address of 51.52 
North Edgewood Drive, Suite 375, Provo, Utah ("LDG"). 

RECITALS: 

A. Owner owns record title to the surface estate of certain real property located in Hidalgo 
County. State of New Mexico, more particularly described on Exhibit A hereto (hereinafter the "Subject 
Lauds"). The United States of America, though the. Bureau of Land Management (the "BUM"), owns the 
reserved mineral, estate, which includes the geothermal estate. Owner owns greenhouse- operations which 
are wanned during the winter months by heat supplied.-by the utilization of geothermal resources near, on, 
or around the Subject Lands. 

B. LDG is the current owner of a. Federal Geothermal, Lease NM-34790, issued February I , 
1,979 ("Subject Lease"), wherein the BLM has, granted the holder of the Subject Lease the right to 
explore for and develop .the "geothermal resources underlying the lands covered by the Subject Lease, 
which includes the Subject Lands. AmaxExploration-, Inc. ("Amax"), a prior owner of the Subject Lease, 
and a predecessor of Owner entered into a letter agreement dated December. 14. 1978 ("1978 
Agreement"), whereby Amax was granted access to the Subject Lands to develop the Subject Lease. The 
1978 Agreement granted Owner's predecessor the-right to drill to a depth of 1000 feet below the surface 

| and: extract geothermal resources there from for,use in its greenhouse operation. After litigation with the 
BLM, Owner abandoned use of the geothermal resources from the Subject Lease and Subject Lands, and, 
pursuant to the settlement agreement with the BLM, Owner has certain plugging and abandoning, and 
reclamation responsibilities. 

G. LDG intends to utilize certain existing geothermal wells on the Subject Lands and to drill 
additional geothermal wells or reinjection wells (such existing and initially proposed wells, as depicted on 
Exhibit B, and all future wells that may be proposed, and drilled by LDG are defined herein collectively 
as the "Subject Wells") on a. portion of the Subject ..Lands (such initial proposed well-sites, as depicted on 
Exhibit: B, and all future well-sites that may be required for future wells, are referred to herein 
collectively as the "Well-Sites"), which Well-Sites, will include typical geothermal energy exploration 
production or reinjection equipment and facilities, hi connection with accessing, drilling and operating 
the Subject Wells and access to power generation facilities, LDG. requires a portion of the Subject Lands 
to .construct and maintain access roads crossing the Subject Lands, including, without limitation, existing 
roads on the Subject Lands (an "Access Road ROW" and collectively the "Access Road ROWs"). fn 
addition, LDG requires or may require a portion of the Subject Lands to construct and maintain power 
plants, utilities, transmission lines, water pipelines, water storage and other facilities related to the 
production, extraction, transportation and reinjection of geothermal resources and the generation and 
transportation of electricity therefrom (all sueh improvements constructed or to be constructed by LDG on 
the Subject Lands are referred to herein collectively as the "Improvements"). LDG shall attempt to 
locate all such Improvements that require linear rights-of-way within the boundaries of the Access Road 
ROWs when and where economically and operationally feasible, and Owner herein grants Access Road 
ROWs of sufficient length and width to accommodate any necessary or contemplated Improvements. 
Furthermore, it may become necessary for LDG to obtain other rights-of-way to accommodate 
Improvements that cannot be located within an Access Road ROW, including without limitation, the 
Power Plant ROW, defined below, water storage areas, temporary construction easements, and other non-
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linear surface uses (an "Other ROW" and collectively the "Other ROWs!'). nie-,rights-of-way for the 
.necessary "Well-Sites (a "Well Site ROW" and collectively the "Well Site ROWs"),,.the Access Road 
ROWs and the Other ROWs, including the Power Plant ROW (defined beiow), are referred to herein 
individually as a '"ROW" and all such rights-of-way granted or to be granted hereunder shall be 
collectively referred to as the "ROWs." 

D. Given the changed circumstances, recited above, LDG and Owner desire to cancel and 
terminate the 1978 Agreement and enter into a new surface use and access agreement, that'memorializes 
their discussions and agreements regarding LDG's access to and use of the sttrface estate, of the-Subject 
Lands, and consideration provided,therefore, for the drilling of the Subject Wells,, the construction of .the 
ROWs and the development of the Improvements on the Subject Lands. The 1978 Agreement, shall 
terminate upon the execution of this Agreement. 

E. LDG and Owner have also agreed that LDG shall have access to and use of certain water 
rights that are owned by Owner, as more particularly, described below. 

AGREEMENT: 

NOW THEREFORE, in consideration of the mutual promises set forth herein a'nd for other good 
and valuable consideration; the receipt, and sufficiency of which are hereby acknowledged; the parties 
hereto incorporate the recitals above herein and agree'as follows: 

1. Term of Agreement. The rights, including-all ROWs, granted by this Agreement shall continue' 
until the rights of LDG.. its successors or assigns, to ..explore for, develop, extract of produce geothermal 
energy from the Subject Lease, or from, lands pooled with the Subject Lease, permanently and irrevocably 
terminates; provided that the rights granted to LDG. herein shall survive the teniiination ,pf the Subject 
Lease, so long as the power plant and related facilities on the Subject Lands are capable of producing 
electricity. 

2. Existing Wells. Owner hereby grants LDG, its employees and designated agents, and its 
successors and assigns, the right to access, re-open, re-drill, utilize, deepen, or to plug and abandon, when 
and i f LDG deems it necessary in furtherance of its operations on the Subject Lands,, the-following' wells 
and any other geothermal wells which exist on the Subject Lands: TFD 55-77, EGS 12-7, GRED:52-7, 
GRED 36-7, GRED 57-7, and EGS 56-14 (collectively, the "Existing Wells"); provided.however that the 
Existing Wells shall not include Well #16 on Exhibit B, which is a water well that is being used by 
Owner. Owner grants LDG access to and the right to conduct any "necessary operations with respeef to 
the Existing Wells, as arid where depicted on Exhibit "B, except for monitoring, purposes,, subject to 
modification by LDG upon a final inspection and survey of-the Subject Lands. The Well-Site, ROWs for 
the Existing Wells (and all future wells) shall be initially large enough to accommodate drilling 
operations, not to exceed 6 acres, but shall, contract upon completion of the wells to area sufficient for 
operation and maintenance of the well, not to exceed 3 acres. One or more of the Existing Wells are close 
to existing structures or equipment that is stored on the Subject Lands, that may impede access, and LDG 
agrees to pay for the costs of repairing any damage caused by LDG's access or to pay the costs of 
removing or relocating any structures or equipment, in coordination with Owner. Owner hereby also 
grants LDG Access Road ROWs, with the right to use and expand existing roads, or construct and 
maintain new roads, as determined by LDG, to and for the development of the Existing Wells (the 
"Initial Access Road ROWs") as and where depicted on Exhibit B, subject to modification by LDG 
upon a final inspection and survey of the Subject Lands. Owner and LDG agree that the Initial Access 
Road ROWs, the centerline of which is approximately depicted on Exhibit B, subject to modification by 
LDG upon a final inspection and survey of the Subject Lands, shall initially be sixty (60) feet wide. LDG 
shall have the right to install additional pipelines, utilities, transmission lines and other Improvements 
along the Initial Access Road ROWs i f it becomes necessary in its operations of the Existing Wells (or 

- 2 -
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future wells either on or adjacent to the Subject Lands)., ©wnersgrants to LDG certain.Other RGWs'.that.; 
LDG: may require for development of the Existing'Wells,, for other Improvements or uses, that cannot be 
placed within the boundary of the Initial Access Road ROWs, including, without limitation-, water storage 
areas, permanent or temporary construction areas, aMthe. other- rights-of-way needs and uses, as depicted 
on Exhibit B, or as requested by LDG subsequent to-thetexeeution of this Agreement. Once the-WelL 
Sites for the Existing Wells, the Initial Access Road ROWS,-and any other initial Other ROWs granted 
hereunder have been surveyed and precisely identified; by legal description, Owner and LDG, shall 
execute written rights-of-way. in form sufficient, for recording in Hidalgo County, that conclusively 
identify the initial ROWs described herein. 

3. Power Plant ROW. As noted above, LDG: intends to construct a power plant, and related, 
facilities, including geothermal pipeline and utility connections to, the:plant and transmission facilities.;out 
of the plant (the "Power Plant"), which power'plant; site 'and connections shall require and constitute, a 
"Power Plant ROW." The Owner hereby grants to LDG an exclusive Power Plant ROW to .survey,, 
inspect, construct, -develop and. operate tho Power Plant and any related. or necessary 'facilities.: or 
Improvements. The Power Plant ROW .shall be evidenced by a recorded right-of-way, -with a term that: 
extends for as long as the power plant, facilities are capable of production of electricity,.and for a' period of 
time, thereafter for dismantling and. remediation, asidescribed below. LDG and Owner shall cooperate to. 
locate the Power Plant ROW in a manner that; minimizes the effect on Owner's existing,surface, uses;; 
provided that, notwithstanding the foregoing, .the;Power Plant ROW shall be in.a location-on thefSubject 
Lands that maximizes efficient access to and use .of geothermal resource's, and to electricity-tfansWssidh 
infrastructure and markets. LDG has delivered to Owner a rough map of a possible Power Plant -site, 
along with primary and alternate access roads forrthe. Power Plant site, a copy of which is. attached, hereto 
as-Exhibit C, and Owner and LDG mutually acknowledge and agree that the approximated rightsrof-
ways and Power Plant site set out on that rough map would be an example of an acceptable location. LDG 
agrees to fence and secure the. Power Plant ROW. I f the Power Plant is. no longer capable of.production 
of electricity or i f LDG otherwise elects to permanently shut down the Power Plant facilities for any 
reason, LDG shall provide,Owner with written.notice of its intent to. shut down-the facilities. After giving 
notice of intent to shut down and dismantle the plant, LDG shall have three (3) years to dismantle and 
remove all infrastructure and improvements pertaining to the Power Plant, including all utilities 'and 
transmission facilities, and to remediate the underlying property to its natural condition. Upon the request 
of.LDG, Owner agrees to grant LDG a lease, iii a;recordable form, with a term that lasts for as, long'as the 
Power Plant is in existence and a reasonable time thereafter for dismantling, removal and remediation, of 
approximately twenty (20) acres (subject to the needs of the Power Plant and the activities of LDG in 
connection therewith), for the land necessary for the Power Plant and related,facilities, at an annual rental 
rate of $60 per acre. 

4. Future Subject Wells, ROWS, and Improvements. LDG intends to develop future Subject 
Wells on the Subject Lands (in addition to the Existing Wells) ("Future Wells"). Additionally, LDG 
intends to construct and maintain related pipelines, utilities, transmission lines, production facilities, 
power generation facilities, water storage areas, access roads and other Improvements for such future. 
Subject Wells. Prior to the development of any future Subject Well (not one of the Existing Wells) or 
Improvements on the Subject Lands in connection therewith, LDG shall provide Owner, in writing, 
notification of the proposed location of the desired Subject Weli(s), Access Road ROW(s), or' Other 
ROW(s) necessary 'for contemplated Improvements, and a description of the Subject 'Well(s), Access 
Road ROW(s) or Other ROW(s) to be constructed, (individually and collectively, as the context requires, 
any "Future ROWs"). Within fifteen (15) days pf such written notice. LDG and Owner shall discuss the 
location of the necessary Future ROWs, in an-attempt to locate any sueh Future ROWs in locations that 
reasonably minimize the impact to the current surface uses of Owner but that do not result in an undue 
economic or operational burden to LDG. The parties acknowledge and agree that such Well-Site ROWs 
(for Future Weils) and other Future ROWs shall be located in areas that will maximize recovery and 
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efficient use of geothermal resources. LDG and Owner agree; to.rrieet omthe Subject Lands, at the,request, 
of either party, in connection with the location of Future ROWs, to discuss such locations. Once Future 
ROWs have been identified and surveyed for a prejci's'e legal.-tecrjpt-ibn,-CKyner.'ah.d LDG sh^lLexefeutg 
written rights-of-way, in form sufficient for recording in Hidalgo County, that conclusively identify the 
Future ROWs. 

5. 1978 Agreement. Owner and LDG mutually agree to terminate and cancel the 1978 Agreement 
as of the execution date herewith, and replace the 1978 Agreement with this Agreement. Owner agrees to 
release LDG of any obligations or claims arising under the 1978 Agreement, arid LDG agrees to release 
Owner of any obligations or claims arising tinder the 1978 Agreement. Owner and LDG understand that 
this Agreement is intended to replace and supersede the 1978 Agreement. 

6. Consideration for Agreement. As consideration for the execution of this Agreement, LDG shall 
provide the following to Owner: 

(a) Upon execution of this Agreement, LDG shall pay to Owner a one-time payment in the 
amount of Three Hundred Twenty Thousandiand: No/100 Dollars ($320,000:0.0). 

(b) LDG shall pay Owner a .minimum annual fee of $1,000.00 as consideration for use .of or 
access to Owner's existing cold water delivery infrastructure Thereafter, LDG shall pay the:'Sf,006';0P;fee 
prior to the anniversary date of this Agreement, provided that failure to make such payment .shall not, 
constitute an event of breacli or default under this Agreement, until Owner has provided LDG' with 
written notice of the failure to make such payment, and LDG fails to make such annual payment within 
twenty (20) days of such written notice. Moreover, in the event LDG fails to make such payment after 
such 20-days written notice, LDG's right to access Owner's cold water delivery iiifrastriicture shall 
terminate, but the remainder of this Agreement shall remain in full force and effect (including all, ROWs 
granted or to be granted hereby). 

(c) For the use of cold water (see Section 14(b)) provided by Owner to LDG for cooling and 
other purposes, LDG has agreed to pay an annual payment equal to $50 per acre foot of water to be used 
by LDG during the next year, less the $ 1000.00 minimum fee set forth above (in other -.words, 'the' $1000 
fee set forth in Section 6(b) above shall be included as part of, and not in addition to, the annual payment 
described in this Section 6(c)). LDG shall provide to Owner an estimate of the amount of acre feet of 
water that LDG shall use for the following year, and shall pay the annual payment based oh. such 
estimated amount, prior to the anniversary date of this Agreement. At the end of such year, if LDG's use 
of water for the prior year exceeded the estimate, then LDG shall remit the payment for 'such acre feet 
used in excess of the estimate for the prior year with the payment for the next year's estimated water uses. 
The consideration set forth in Section 6(a) above.includes the first year's payment for water use under this 
Agreement. In the event LDG fails to make such payment after such 20-days written notice, LDG's right 
to access Owner's cold water shall terminate, but the remainder of this Agreement shall remain in full 
force and effect (including all ROWs granted or to bc.granted hereby). 

7. Cessation of Development or Abandonment of Lease. LDG intends to explore for geothermal 
resources on the Subject Lease for the purpose of generating electricity, [f LDG fails to take reasonable 
actions to commence exploration for or development of geothermal resources, on the Subject Lease within 
two (2) years of the date of this Agreement, or if LDG determines at anv time either before or after such 
two (2) year period, to abandon development of geothermal resources on the Subject Lease (and provides 
Owner with written notice of such intent to abandon the Subject Lease), then LDG agrees to take such 
reasonable steps necessary to designate Owner as an operator (with the BLM) for purposes of operating 
shallower formations under the Subject Lease (down to 1000 feet, consistent with the historical operations 
of Owner), or. if LDG determines it is in its interest, to assign operating rights in the Subject Lease to 
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Owner from the surface down to 1000 feet. Notwithstanding'the foregoing, if LDG determines that it 
intends to completely abandon the Subject Lease, and provides written.notice of such intent to Owner, 
then LDG shall assign the entire lease over to Owner, upon- assumption! by Owner of all rights -and 
responsibilities under the Subject Lease. Moreover',, LDG*agrees that in connection with such .designation 
of operator, it shall agree to turn over to Owner the-following Existing Wells, as shown on. Exhibit B, 
unplugged and accessible: Well #10, Well f l 1, and Well #25, provided however that Owner shall 
assume all plugging, abandoning, reclamatioh.ahd.otherresponsibilities for such wells and shall post any 
required bonds in connection with the assignment .and. assumption of such wells. The foregoing 
agreement of LDG to designate Owner as an operator (or assign operating rights or all of the-Subject 
Lease) is subject to the approval of the BLM. LDG's commitment to commence exploration and 
development activities on the Subject Lease is also subject to delay or suspension as. result of events of 
Force Majeure. "Force Majeure" shall include, without'limitation, the following: strikes; lockouts; riots; 
action of the elements, including but not limited to. tire, explosion, flood, volcanic activity, earthquakes, 
or tidal waves; accidents; delays in transportation; inability to secure labor or materials in the open 
market; laws, rules or regulations of any Federal, State,. County, Municipal or other governmentafagen'cy; 
authority or representative having jurisdiction, jincluding failure or delay in issuance of necessary- permits 
or approvals; war (whether declared or undeclared including terrorist acts); acts of God; litigation or 
administrative proceedings affecting title to lands covered hereby or operations thereon; inability to 
secure or absence of a market for commercial sale of .geothermal resources or electricity generated 
therefrom, produced from the Subject Lease or of derivatives developed by LDG therefrom; or by other 
matters or conditions beyond the reasonable control of LDG, whether or not similar to the conditions or 
matters in this definition specifically enumerated. 

8. Cooperation. Owner agrees to reasonably cooperate with LDG, in good faith, to support:and 
promote the successful development of geothermal resources and the generation of electricity from the 
Subject Lease. 

9. Pipelines, Utilities. LDG hereby agrees to locate all pipelines and other linear utilities at all 
points along an applicable Access Road ROW or Other ROW where reasonable and practical. .'However, 
there may be instances where pipelines, transmission facilities and other Improvements cannot be placed 
along an Access Road ROW, in which case I .DC j .shall be granted separate Other ROWs for such uses. 
LDG shall not be required to bury pipelines or other utilities. 

10. Access Road ROWs. LDG agrees that it shall construct and/or improve all currently 
contemplated new roads and existing roads along the center line(s) approximately depicted on the 
attached Exhibit B, subject to modification by LDG upon a final inspection and survey of the Subject 
Lands. During the construction or improvement of, any road, under an Access Road ROW, including the 
installation of pipelines and other utilities, the fight of way shall be sixty (60) feet wide, and LDG shall 
have a temporary license to use other portions of the Subject Lands during the construction phase of such 
roads (including the installation of pipelines and'other utilities) to park equipment or store gravel or other 
supplies, provided that LDG shall replant and restore any temporary use areas to their natural condition 
prior to construction. Upon completion of construction of the road (or expansion or improvement of 
existing roads) and installation of pipelines and other utilities, the Access Road ROWs shall be forty (40) 
feet wide. The roads shall be graded and improved with gravel. LDG agrees that it shall maintain the 
Access Road ROWs to industry standards as a gravel road during the term of this Agreement. LDG'shall 
not be obligated to remove snow that may accumulate on the road, and shall not be responsible for paving 
the road, providing curb and gutter, or otherwise improving the road to accommodate increased traffic 
from Owner's lands. The same provisions of this Section 10 shall apply to all future roads and Access 
Road ROWs to be constructed and maintained by LDG on the Subject Lands, including Access Road 
ROWs or Other ROWs to the Power Plant ROW. " 

- 5 -



Lightning Dock Geothermal HI-01, LLC 
Proposed Operations and Drilling Plan, Well TFD 55-7 
Attachment F 

11. Owner's Right to: Use: the RQWs LDG shall have the exclusive.;right to use" and maintain the 
Well Site ROWs and. any Other ROWs. (including the Power Plant ROW). LDG shall have the non
exclusive right to use and maintain the Access Road ROWs during the .term of this Agreement for its 
purposes. LDG hereby agrees that Owner, and its successors', assigns,, employees, agents, invitees and 
licensees, shall -have the right to use the Access Road ROWs: for access, to, the remainder of Owner's;, 
property as currently owned and used. Owner, and its 'successors, assigns, employees, agents, invitees 
and licensees shall not' interfere with LDG's operations on the Subject Lands or the use or maintenance of 
the Access Road ROWs-(or the other ROWs), and Owner shall; be responsible for any cost of repairing 
damage; to any road caused by Owner, or. its successors, assigns, employees, agents, invitees and 
licensees. Any "proposed use of or 'modification to an Access Road. ROW by Owner; or its successors, 
assigns, employees, agents, invitees and licensees, which would or may be. likely to injure, damage or 
interfere with the Access Road ROW, shall require the prior .written consent of .LDG, an express 
agreement of Owner .to assume ail, costs and. damages',, and shall-require, at LDG's.-optibri, the presence of 
LDG's agent or employee to monitor the activity. Owner, and its successors, assigns, 'employees, agents 
inyitees,and^icensees shall abide by. all written safety-arid other instructions regarding Use. of the roads 
that are:provided,by;LDG. When LDG no longer requires an Access Road'ROW for its operations, LDG' 
shall provide written notice of its. intent to' abandon use and Owner shall have the option to assume 
control and maintenance over the Access. Road ROWby notifying'LDG within thirty (30) days of receipt 
of such notice; otherwise, -LDG shall remediate and restore the property covered by an Access Road 
RQW in'accordance with applicable law. 

12. Indemnification. 

(a) Owner, its successors and assigns, does hereby agree to .relieve, release, indemnify and 
hold LDG, its managers, members, successors, assigns, employees, agents, invitees and licensees, 
harmless .arid agree to defend LDG, its managers, members, successors, assigns, employees, 
agents, invitees and.licensees, from any claim of damage to any person or property arising out of 
use of any ROW or -other activities; on the Subject Lands for damages proximately caused by 
Owner, its successors, assigns, invitees, and licensees, which damages include specifically but 
without limitation, all damages sounding in tort (whether by way of nuisance, trespass, 
ultrahazardous activity or otherwise) and/or involving environmental contamination and its 
incident response, compensation or liability, and also including all expenses, reasonable 
attorneys' fees,.court costs, and witness fees, and other monies expended by or incurred by LDG 
or its agents, in the event it -.shall become necessary for LDG or its agents to defend themselves 
from any claims made by anyone,as a result of the use o f any ROW or other-activities on the 
Subject Lands, by Owner, its successors,.assigns, invitees, and licensees, but riot otherwise. 

(b) LDG. its successors and assigns, hereby agree to relieve, release, indemnify, and hold 
harmless and agree to defend Owner, its successors, assigns, employees, agents, invitees and 
licensees from any and all claim of damage to any person or property arising out of use of the 
Subject Lands for operations by LDG. or its'agents for damages proximately caused by LDG or its 
agents, which damages include specifically but without limitation, all damages sounding in tort 
(whether by way of nuisance, trespass, ultrahazardous activity or otherwise) and/or involving 
environmental contamination and its incident response, compensation or liability, and also 
including all expenses, reasonable attorneys' fees, court costs, witness fees and other monies 
expended by or incurred by Owner, its successors, assigns, employees, agents, invitees and 
licensees in the event it shall become necessary for Owner,-its'successors, assigns, employees, 
agents, invitees and licensees to defend themselves from any claims made by anyone as a result 
of LDG 's operations, on, across or over the Subject Lands, but not otherwise. 

13. Confidentiality. Owner hereby agrees, unless compelled by court order or subpoena, that the 
terms and conditions of this Agreement, including but not limited to the payments referenced in Section 6 

- 6 -



Lightning Dock Geothermal HI-01, LLC 
Proposed Operations and Drilling Plan, Well TFD 55-7 
Attachment F 

above, shall remain confidential and, will not, be disclosed, or released,-to any other person(s) ,or third 
parties. LDG can disclose the'.existence,'ahd.terms'jofsthis: Agreement at its discretion. 

14. Water Rights. Owner currently owns water rights that pertain to the Subject; Lands, which are 
more.particularly described.in Exhibit D hereto. Owner is?currently using a portion of,its water rights for 
the operation of its commercial greenhouse business, for domestic consumption and some; limited 
irrigation needs ("Current Wafer Usage"). .Any "water rights that Owner currently owns but is ;riot. 
currently using to satisfy the Current Water Usage .shall be referred to herein as the "Excess Water 
Rights." LDG requires a ,niMmuin 'of' approxunatfely ^OO' .aete-fee.t of water for the- cooling and 
operational needs of the Power Plant, and Owner agrees that it shall make commercially reasonable 
efforts to. meet those water requirements'from the: Excess Water Rights, and shall not lease or 'transfer-any 
of its water, rights, until LDG's water, requirements are being adequately met. Owner agrees.to provide 
LDG access to and use of all Excess Water Rights as follows: 

(a) Owner grants LDG .the right-to use.Excess Water Rights for the drilling and testing, of 
geothermal wells on the Subject Lands. £DG-shall be;responsible for all costs of connecting to Owner's 
water system. 

(b) Owner hereby grants LDG'the;preferential right to the use of all Excess Water Rights for 
the development and operation,of. the,P^ resources.. LDG-shall 
install a metering system, at its: own cost andnexpense, ifnecessary to comply with any'requirements -of 
any'g'pvemiriental agency of authority. LDG'shali aiso>bear the full cost of connections to Owner's water 
systems and infrastructure, and, i f necessary, any upgrades to Owner's water system .necessitated by 
LDG's use of the Excess Water Rights; LTJ(3 shall provide,, free of cost, all electricity necessary for 
pumping any Excess Water Rights for LDG's, use, LDG' shall pay for any metering, studies or reports 
that may be required to establish a precise amount, of 'Owner's.'available water rights, the amount, of the 
Excess Water Rights and/or LDG's water needs for the Power Plant or geothermal resources 
development. Once the amount of LDG's .water rights requirements are established, Owner and' LDG 
agree to enter into a written water use agreementjhat, evidences LDG's rights.to the Excess. Water Rights, 
which agreement shall be recorded in the county real property records ("Water Use Agreement") 
Owner covenants and agrees not-to transfer or sell any-of the Excess Water Rights, until the Water Use 
Agreement is executed and recorded. 

15. Drilling of Water Wells on thevSubject Lands. LDG requires a certain amount of water to 
effectively produce geothermal energy from the. Subject Wells. Owner understands that any drilling of 
water wells on the Subject Lands or- land adjacent to the Subject Lands, under certain conditions, could 
significantly and adversely impact the ability of LD.G to explore for and produce geothermal energy. 
Accordingly, Owner hereby agrees to not drill or construct any water wells on the;Subject Lands or on 
adjacent property to the Subject Lands that Owner owns without first giving LDG written notice of its 
drilling plans to LDG. Owner agrees to use. its best efforts to cooperate with LDG to obtain any 
additional water rights that LDG may need or apply for to drill the Subject Wells and/or generate 
electricity from the geothermal resources 'underlying or pooled with the Subject Lands, 

16. Notices. Owner may give any notice or de-liver any document hereunder to LDG by mailing the 
same by prepaid registered or certified mail addressed to LDG to the address set forth in the introductory 
paragraph above, attention General Counsel, or by delivering the same in person to the above-referenced 
address of LDG. LDG may give any notice of deliver any document hereunder to Owner by mailing the 
same by prepaid registered or certified mail addressed to Owner at the address set forth in the 
introductory paragraph above, attention Dale Burgett, or by delivering the same to Owner in person. For 
purposes of this paragraph, either party may change its address by written notice to the other. Ln case of 
any notice or document delivered by registered or certified mail, the same shall be deemed delivered 
when deposited in any U.S. Post Office, properly addressed as herein provided, with postage fully 
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prepaid. Notices shall be in writing and shall be--givenao^H@fahid^.wner at {headdresses set forthiin.the 
introductory paragraph hereto, or to :s'uch address as either pafty.;may designate: to the other inwritihg not 
less than thirty (30) days before that event which triggers ̂ notices. Notices shall be-effective the tliircl clay 
after the date of mailing, postage prepaid. 

17. Rehabilitation and Restoration. Upon tenrnnatibnof this Agreement, LDG shall, restore the 
Subject Lands near as possible to their original conditions; -pnon '•to. construction .in- -accordance with, 
acceptable industry practices and all applicable laws :and regulations in effect, at the time of restoration: 
To the extent there is any environmental remediation fequifed for.property suif.duhdingiany ROW, Owner 
grants LDG a temporary right-of-way to use as much of the Subject Lands as it: may require for 
environmental, remediation., LDG shall,have the right to use-neces'sary spce outside of the right-of-way 
for repair of any roadway or facilities. I f upon,;termlnation of this Agreement, or intended: abandonment 
of an Access Road ROW or some other ROW hereunder, LDG ;agrees. and Owner elects to; assume, 
ownership and use of any road, well, or other Improvements, then Owner'shall expressly assume all 
liabilities or responsibilities, including without limitatipn: :all' future reclamation (or plugging and. 
abandoning, for wells) obligations, and shall hold..ham-Jess LDG upon assumption.of responsibility for 
such road, well or other Improvements. 

18. No Storage or Repair of Equipment.. LDG shall hot allow any construction .equipment or 
materials: to be stored on O wner ' s property outside the confines of the fenced Power Plant RO W beyond' 
ninety' (90) days after completion of construction of a ROW or Improvements, unless approved, in 
advance, by Owner. LDG shall endeavor to maintain clean, neat .and orderly roads and facilities at all 
times. No construction equipment shall be repaired'or'maintained •upon the property of tlic Owner outside 
the boundaries of the fenced Power Plant ROW, except iii the case of iemefgeticiesrto prevent.damage, to 
the Subject Lands or neighboring properties. No motor fluids will be disposed of on, the. property of 
Owner. 

19. Taxes. Owner shall continue to be responsible for the. payment of property taxes, if applicable. 
LDG agrees to pay all additional taxes that may be assessed, against the Subject Lands by reason of 
improvements placed thereon by LDG. Owner shall provide LDG with written evidence that Owner has 
paid all property taxes on the Subject Lands at least thirty (30) days-prior to when due. If Owner fails to 
pay property taxes on the Subject Lands, LDG shall have the right, buUiot the obligation, to pay such tax 
obligations on Owner's behalf, and sueh payment, with interest accruing at Eighteen Percent (18%) per 
annum, shall be due and payable by Owner to LDG within thirty (30) days of payment by LDG. 

20. Recorded Right-of-Way; ROW Map. Upon the request of LDG or Owner, LDG shall prepare a 
written right-of-way, in, recordable form, which can be recorded in Hidalgo County to provide 
constructive notice of the exact location of any right-of-way granted pursuant to this Agreement. 
Moreover, LDG shall maintain a map of the Subject Lands (starting with Exhibit B) which reflects all 
surface uses and ROWs used or required by LDG, and as new .ROWs .are obtained by LDG under this 
Agreement, LDG shall amend and maintain a current map and: survey of ROWs, a copy of which shall be 
provided to Owner. 

21. LDG Financing. Owner agrees to execute any documents reasonably required by any lender of 
LDG to pennit LDG to obtain financing for LDG's activities on the Subject' Lands. Such documents may 
include, without limitation, a certificate of Owner confirming the validity and enforceability of this 
Agreement, that there are no defaults under this Agreement, that this Agreement shall survive any 
foreclosure and may be assigned to subsequent, purchasers at foreclosure, consent of Owner to the grant of 
LDG's rights in this-Agreement to a lender for security purposes, and any other covenants and agreements 
that are typically required by institutional lenders. Moreover, if Owner has existing deeds of trust, 
mortgages, or other liens on the Subject Lands at the time of this Agreement, Owner agrees to obtain 
subordinations from its lenders and lienholclers with respect to this Agreement, on the form, to be provided 
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by LDG. either prior to execution or within thirty '--(SO) :day"s>attec execution, as; elected by LDG.- Tihe 
subordination agreement may be recorded with the Memorandum described in 'Exhibit f'C. or -recorded 
separately. 

22. Governing.Law. The. laws of the State of-New Mexico shall control the rights of the.parties 
under this contract. 

23. Waiver. By signing this Agreement, neither party waives its-statutory and common law rights to 
occupancy and enjoyment pftheir respective estates,:except;as expressly provided in.this, Agreement. 

24. Assignment of Rights. All rights and obligations under this Agreement shall, run with the 
Subject Lands and shall inure to the benefit of and be finding upon the Heirs^successors, or .assigns of 
each party. LDG may assign its rights, in this Agreement without the prior written consent of Owner, 
including, without limiting the foregoing, assignments for purposes-of providing security for any loans. 
Moreover, LDG shall have the right to assign all ocany portion of the ROWs-to .another entity: of person, 
separate from ownership of the Subject Lease; Tmepartiesdiereto; agree to execute.ia.memorandum.ofthis 
Agreement, which shall'be in form sufficient to record ih;?the,Hidalgo County real propertyreeofdsJ.in;the 
form provided by LDG. 

25. Amendment. This Agreement constitutes the entire. Agreement between the.paities pertaining .to 
the subject matter contained in it and supersedes -all prior and contemporaneous- agreements, 
representations, and understanding's of the''parties with respect thereto. No supplement, TOodificatibh, or-
amendment of this Agreement shall be binding unless executed-in writing by all parties. 

26: Counterparts. This Agreement may be executed in counterparts. Each counterpart shall 
constitute an original and ail counterparts together shall constitute one and the same document. Receipt 
by party hereto of an executed copy of this Agreement by facsimile shall constitute conclusive evidence 
of execution and delivery of the Agreement by the-signatory thereto. 

[Signatures on, the following page] 
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Dated effective as of the..date first written above. 

OWNER: 

ROSETTE, INC. 

>•/-,- / 
By: y.'~ J ;4 ^ X"' 
Name t ^ A ^/ /"•<. , -" 
Title / " -

LDG: 

LIGHTNING DOCK GEOTHERMAL HI-01, LLC 

Name: v"< 
Title: 
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EXHIBIT A 

Legal Description of the Subject Lands 

A. LDG is the owner ofFederal Geothermal. Lease NM -34790 ("Subject Lease"), granting 
LDG the rightto explore for and develop geothermal resources underlying the lands 
covered by the: lease, described as follows: 

T2SS,K19W,NM,PM. 

Sec 4: E1/2SW1/4 
Sec, *?: Lois 1 , 2 , 3 , 4 , E 1 / 2 S W I / . 1 , SEU4, 

SH- ia: loii, mmmfkmi/mwm 

Sec 11; NB1/4. $ iJ% 
See, 12; ALL 
Sec. J8: NWNi/a 

CoDiaining Ĵ Wp̂ e «re*,m«r» or less 

2. LDG has applied for Federal Geothermal Lease NM 108S01, which is pending final 
approval by the BLM and will be.included with the Subject Lease upon approval, 
granting LDG the fight to explore for and develop geothermal resources 
underlying the lands covered by the Subject Lease, described as follows: 

T2SS.R.2DW, N:M.P.M, 
Sec. 14; All 

Containing 640.00 acres, more or less 

B. Owner is the owner of the land ("Surface. Lands") covering, in part, the Subject Lease, which is 
described as follows: 

1. Sections 7 and 18 
T25 S, R19 W, N.M.P.M 

And 

Sections 11,12, 13, 14, and 23 
T25 S, R20 W. N.M.P.M 

Containing 2,592.473 acres, more, or less 

C. "Subject Lands" shall be the surface area wherein LDG's Subject Lease underlies 
Owners Surface Lands. 
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EXHIBIT B i 

Initial Inventory of Existing Wells and Location of Initial Contemplated ROWs 
! 

• i Yti> J m ; & $ '.- t •£ tv V/Jf." *: *:>! ^ ,-.- ;" » ;•. s s r : t u r n » 2i. Sla'.i V*«3- Ariici'tas 
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EXHIBIT C 

Sample Power Plant ROW and Access Roads for a Power Plant 

f . " 1 . 

111 

IP."' 1\ 

Legend 

Secondary Access Rome I f ! Raser Federal GecrriermaS Lease 

Primary Access Soiiie ' f | f l i H BurceU_Boundary 

M proposed Plan! Location 

J f ' V » - ' . . . 

• i 

Lightning Dock Geothermal 
Power Plant and 

Access ROW 
Hildago County, Nevada 

a l l 

Lightning Dock Geothermal HI-01, LLC 
5152 North Edgewood Drive Suite 375 
Provo, UT 84604 
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EXHIBIT D 

Water Rights Description 

A. Owner represents and warrants ownership.of the following Water Rights identified.by 
New Mexico Office of the State %giaeer;N^mbers-: 

A-13,, with points of diversion ibGated,ih ;Sectionl 3, Township 25 
South, Range 20 West, N.'M.P.M, 

A-36-A. with point's of divefsibn lacated in Section's .6 and 7, 
Township 25 South,. Rat»ge-X9vWest, N.M.P.M., and Sections 4 
and 12, Township 25 South, Range|o:iyest,:N.M.P.M. 

A-35-.p, with points ofdiversio^ Section. % Township 
25 South, Range 19.'West^fyME^ 4, Township;25 
South, Range 20 West, N.M.RM. 

A-51, with points of diversion.!ocaterj in-Seetion TO. Township 25 
South, Range.20 West,:N;M,R:M: 

A-64-A, with points of :diyersib.ri iti Section 7,. Township 25 South, 
Range 19 West, N.M.P.M. 

A-384, with points of diversion: iri Section 12, Township 25 South, 
Range 20 West, N.M.PM. 

A-385, with points of diversion in Section.% Township 25 South, 
Range 1.9 West, N.M.P.M. 

A-386, with points of diversion ;in Section 7, Township 25 South, 
Range 19 West, N.M.P.M. 
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STATE OF NEW MEXICO 

ENERGY AND MINERALS DEPARTMENT 

MO. O F COPIES R E C E I V E D 

DIST R1 B U T I O N 

N. M . B. M. 

U. S. <3. S 

Opera to r 

Land O f l i c e 

O I L C O N S E R V A T I O N D I V I S I O N 
P. O . B O X 2 0 8 8 

S A N T A F E , N E W M E X I C O B 7 5 0 J 

SUNDRY NOTICES AND REPORTS 
ON 

GEOTHERMAL RESOURCES WELLS 

Form G-10J 
Adopted 10-1-74 
Reviled 10-1-78 

D o N o t Use Th i s F o r m 1or Proposals t o D r i l l or t o Deepen or Plug Back t o a D i f f e r e n t Reservoir . Use " A p p l i c a t i o n 
For Permi t —" ( F o r m G-101) fo r Such Proposals.) 

1 • Type or well G e o t h e r m a l Producer 

L o w - T e m p T h e r m a l • 

T e m p . Observat ion 

i n jec t i on /D isposa l 

S. Ind icate Type of Lease 

Stale 

5,a State Lease No . 

Federal NM 34790 

7. U n i t Acrecment Name 

N / A 

2. Name of Operator 

L i g h t n i n g Dock Geothermal HI-01, LLC 
8. Farm or Lease Name 

N/A 

3. 0&cfgewood D r i v e , Provo, Utah 84 6 04 
9. Well No. 

TFD 55 -7 

4 . L o c a t i o n o f Well 

U n i l Le t te r 
2 4 5 4 

. Feet F r o m T h e . 
E a s t 2 3 4 5 

.Fee t F r o m 

10. F ie ld and Pool, or Wi ldca t 

W i l d c a t 

S o u t h 
. L i n e , Sec t i on . T o w n s h i p . 25S 

.Range . 
19W . N M P M . 

IS. Elevation (Show whether DF. RT. GR. etc.) 

4 2 0 1 ' GR 

Check Apptopriate Box To indicate Nature of Notice, Report or Other Data 
NOTICE OF INTENTION TO: 

P E R F O R M R E M E D I A L W O R K B P L U G A N D A B A N D O N 

T E M P O R A R I L Y A B A N D O N CH 

P U L L O R A L T E R C A S I N G Q C H A N G E P L A N S D 

• 

O T H E R . • 

SUBSEQUENT REPORT OF: 
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I. Summary of Proposed Operations: 

Lightning Dock Geothermal HI-01, LLC, ("LDG") is a wholly owned subsidiary of Los Lobos 
Renewable Power, LLC, which is wholly owned by Raser Technologies, Inc. (See Attachment A, Raser 
Technologies Corporate Structure). LDG proposes to re-enter and test well TFD 55-7 for the purpose of 
determining its suitability as a geothermal production well. LDG intends to mobilize a drilling rig about 
April 21, 2010 and will commence operations according to the Plan in Section I I , below, as soon as 
approved by BLM and upon receipt of requisite permits from NMOSE and NMOCD. 

The operations for which Lightning Dock Geothermal seeks permission in the present application are 
comprised of three parts: 

• Remove two of the three remaining cement abandonment plugs set in the wellbore by Steam 
Reserve Corp. in 1985. The deepest plug will remain in place. Rosette, Inc., removed the 
uppermost two of the five Steam Reserve plugs pursuant to an NMOSE irrigation well pennit. 
LDG intends to test the upper 3,400 ft of the open hole. The water will be sampled and analyzed 
in accordance with WQCC standards as described below. Compliance with those standards will 
be verified before any water is discharged in a pump test. 

• Install a down-hole production pump and conduct a well and reservoir test. The discharged water 
will be metered and conveyed to a planted field for irrigation purposes. This will be done using 
standard farm irrigation equipment such as a wheel line. The test will exercise water rights owned 
by Rosette, Inc. and already assigned to this well. Rosette, Inc. has agreed to provide the 2010 
water rights to LDG for this test. LDG does not intend to use TFD 55-7 for injection in this 
operation. The existing unlined reserve pit may be used for cooling and water storage if approved 
by NMOCD upon receipt of produced water analyses. 

• Install proper wellhead equipment and secure the well. 

The water in well TFD 55-7 will be sampled and analyzed for dissolved fraction of all 26.2.3103 NMAC 
constituents, VOCs (8260B), SVOCs (8270C), PAHs (8310), TPH (418.1), metals - dissolved 
(6010B/6020) including Bromide, Lithium, Rubidium, and Tungsten (by approved EPA methods), 
Mercury (7470A/7471 A), general chemistry (methods specified in 40 CFR 136.3), Uranium 
(601 OB/6020), radioactivity (E903/E904), and Radon (EPA method approved by NMOCD). An EPA 
Methods, QA/QC, and DQOs-compliant laboratory will analyze samples. 

If TFD 55-7 demonstrates adequate potential as a geothermal production well, LDG will proceed to 
obtain all approvals and permits (BLM, NMOCD, and NMOSE) required for further development. 
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11. Well Preparation 

The first part of the operation requires reopening TFD 55-7 to collect fluid samples, set a bridge 
plug and install a test pump. The following is the proposed plan for the drilling operation. This 
detail is incorporated by reference into the BLM Drilling Program, described in Section V of this 
document. 

1) Inspect wellhead for dimensional consistency with ANSI series 400 standards. 
2) Move in and rig up a rotary drilling rig with a rated capacity of at least 5000 ft and a mud 

system with a minimum volume of 500 barrels and a 500 hp circulating pump. 

3) Install annular or rotating BOP on the wellhead above flow tee with gate valve on side outlet 
(see Attachment E). 

4) Mix non-toxic gel-lime mud and fill hole. 
5) Pick up slick bottom-hole assembly (BHA) #1: 8-1/2" insert bit, BS, 4x6" DC, jars, 1x6" 

DC, XO. 
6) Test BOP for leakage by inflating around BHA and pumping in the side outlets to maximum 

working pressure of the surface piping, not to exceed 900 psig. 
7) Run in hole and tag bottom, expected at about 1400 ft. Circulate bottoms up. 
8) Airlift fluid in the wellbore i f necessary to clean out well. Collect and analyze geochemical 

water samples and record volume of produced water. Water samples will be collected in situ 
(i.e., down hole) if possible but may be taken by sampling separator from the flow line. 
Airlift will be accomplished by injecting compressed air through the drilling assembly in 
sufficient quantity to stimulate flow to the surface. Discharging the flow line into a gauging 
tank will allow measurement of the produced liquid after its separation from the injected air. 
The volumes produced during the drilling operation will be recorded and will not exceed the 
storage capacity of the tank and reserve pit on site. No water will be discharged to "Waters 
of the State". 

9) Pull out of hole and pick up 9-5/8" bit and stabilizers. Make up stiff BHA #2. 
10) RIH and time drill cement plug #1. The plugs in well TFD 55-7 are of neat Portland cement. 

The plugs are reportedly each 50 - 400 ft in length and set in uncased open hole at about 
1450 ft and 1850 ft. Time drilling and a "locked" (i.e., stiff and highly stabilized) BHA will 
be used to drill the plugs while staying in the original hole. Non-toxic, temperature-stable 
drilling mud will be used, composed of a bentonite clay-water or polymer-water mix to 
lubricate and cool the drill bit. The drilling fluids will bring the rock cuttings to the surface 
and then be cleaned and recirculated, preventing loss of drilling fluids into the rock and 
minimizing discharge into the reserve pit. 

11) POH and stand back BHA #2. 
12) Pick up BHA #3: float shoe, XO, 2x6" DC. 
13) RIH and tag cement plug #2, expected at about 1800 ft. 
14) Circulate hole clean. 
15) Displace mud with water. POH to 1500 ft. Close BOP. 
16) Pump water at 10-25 bbl/min and record stable casing head pressure. 
17) Rig for air injection through drill pipe. Set up fluid sample collection point on flow line. 
18) Airlift fluid in the wellbore if necessary to clean out well. Collect and analyze geochemical 

water samples and record volume of produced water. Water samples will be collected in situ 
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(i.e., down hole) if possible but may be taken by sampling separator from,the flow line. The 
airlift, water sampling, and analysis will be performed as described in step 8 of this Section 
and in Section I , above. The volume of produced water will be recorded. No water will be 
discharged to "Waters of the State." 

19) POH, stand back BHA #3. 
20) Pick up BHA #2. RIH to cement plug.#2. 
21) Circulate mud and drill out plug #2. 
22) POH, lay down BHA #2. 
23) Pick up BHA #3, RIH and tag cement plug # 3, expected at about 5400 ft. Circulate hole 

clean. 

24) POH, lay down BHA #3. 
25) Run caliper log and select zone for bridge plug installation about 3400 ft. 
26) Pick up bridge plug and BHA #4: setting tool and DCs as directed. 
27) RIH and set bridge plug. 
28) POH to 2800 ft, circulate hole clean. 
29) POH to 1000 ft. 
30) Airlift fluid in the wellbore i f necessary to clean out well. Collect and analyze geochemical 

water samples and record volume of produced water. Water samples will be collected in situ 
(i.e., down hole) if possible but may be taken by sampling separator from the flow line. The 
airlift, water sampling, and analysis will be performed as described in step 8 of this Section 
and in Section I , above. The volume of produced water will be recorded. No water will be 
discharged to "Waters of the State." 

31) POH laying down drill pipe; lay down BHA #4. 
32) Make up 9-5/8" pump casing string and set test pump. 
33) Release rig. 
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I I I . Resource Test 

34) The results of the analyses from steps 8, 18 and 30 of the preceding section will be compiled 
in a single report and delivered to NMOCD, NMOSE, and BLM. I f the discharge meets 
WQCC standards, LDG will confer with the agencies to verify the conditions are met for 
permitted discharge into an unlined reserve pit and delivery to an irrigation system. Should 
the quality of water not meet the standards of 20.6.2.3103 NMAC for irrigation, LDG will 
suspend flow test operations, redesign the test and seek approval of subsequent applications 
to NMOCD, NMOSE, and BLM. 

35) Connect flow line to irrigation system. 
The flow line will discharge the water into a gauging tank and thence into the irrigation 
transfer pump or the reserve pit. The pit measures 170 ft x 170 ft x 12 ft deep (see 
Attachment B). I f WQCC standards (20.6.2.3103 NMAC) are met, the reserve pit will be 
left unlined. The irrigation transfer pump (e.g., 25 hp centrifugal) will remove discharged 
water from the tank or pit and send it via a 10 inch Victaulic line to the irrigation system for 
application to a crop under an existing NMOSE pennit. The designated crop area is the area 
directly south of the plant site on Attachment B. Flow will be metered using a totalizing 
ultrasonic or orifice meter to ensure volume does not exceed the NMOSE-permitted total. 

36) Conduct pump test as directed. LDG will conduct the pump test in consultation with 
engineers representing the interests of potential investors in the Lightning Dock project. The 
operation of the test may therefore vary from day to day, but will at all times conform to the 
requirements of the applicable NMOCD, NMOSE and BLM permits and regulations. 

LDG plans to use a 12-inch American-Marsh vertical shaft 10 stage turbine pump 
for this test. The pump is owned by Raser Technologies and has performance characteristics 
detailed in Attachment F. The power for the pump will be a 300 hp electric motor with a 
variable speed controller. The pump will be set at approximately 850 ft depth to allow a 
maximum drawdown from static water level of about 700 ft. Engineering analysis of Raser's 
airlift test in 2008 suggests a flow rate of 400 gpm is likely from the well in its present state, 
i.e., open from 1050 ft to 1450 ft. Since lost circulation occurred at greater depths (e.g., 2275 
ft) during the drilling of TDF 55-7, LDG expects the reopened hole may be able to supply 
fluid up to the pump's maximum capacity, approaching 1500 gpm at this depth. 

The pumping rate during the first week of the test will be programmed to gradually 
bring in flow and to establish the reservoir deliverability as a function of water level 
drawdown. Thereafter, the rate will be set so as not to exceed the landowner's NMOSE-
designated water rights. LDG expects to satisfy itself and its investors' engineers within a 
test pumping duration of four weeks. 

Discharge water samples will be collected weekly and analyzed at an EPA Methods, 
QA/QC, DQOs-compliant laboratory. LDG will also monitor the discharge daily for 
standard field parameters including pH, turbidity, color, DO, and specific conductivity. If 
anomalous readings are detected that indicate a significant change in water source or 
properties, water samples will be collected immediately and discharge halted. Discharge will 
not be resumed until and unless laboratory analytical results confirm that the water meets the 
required criteria. 
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37) , Move in and rig up well service rig. 
38) Remove and lay down pump and casing. 
39) Install master valve and survey flange. 
40) Secure well and release rig. 
41) File operations reports as required with NMOCD, NMOSE and BLM. 
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IV. B L M Operations Plan, 43 C F R 3261.12 

(a) The proposed project is on private land. Clearing and grubbing will be confined to the project area as 
approved by BLM in consultation with the landowner. No surface disturbance of BLM-managed public 
lands is proposed. 

Well Pad Layout and Design 

The well pad layout is approximately 150 ft x 150 ft with an existing reserve pit measuring 170 ft x 170 ft 
x 12 ft adjacent to the pad. 

See Attachment B - Lightning Dock Aerial Map 

See Attachment C - Survey of Well Location 

(b) Description of Existing and Planned Roads 

The well site is accessed via existing state, county and private roads. As such no new roads are necessary 
for this activity. The primary access roads to the site include: SR-338 (paved); C098 Geothermal Road 
(paved), which extends to the surface owner's property. All roads and access at the well site on the 
surface owner's property are existing compacted dirt and/or graveled. 

(c) Description of Ancillary Facilities 

Sanitary Facilities - Portable chemical sanitary facilities will be available and used by all personnel 
during periods of well drilling and/or flow testing. 

Mobile drilling office will be set upon on the site during drilling activities. 

Existing water holding pond 170 ft x 170 ft x 12 ft. 

Trash collection facilities e.g. roll-off container. 

(d) Source of Drill Pad and Road Building Materials 

Drill pad building material will be derived from any necessary excavation of the existing reserve pit. 

The pad will be graded to provide 2% grade to reserve pit. 

Existing improved roads will be used. 

Any additional material required for pad construction will be secured from a local contractor. 

(e) Water Source 

Water required for this operation will be secured from an established private owner. 

Water derived from the operation will be discharged into a gauging tank and thence to an irrigation 
transfer pump or the reserve pit. The irrigation transfer pump (e.g., 25 hp centrifugal) will remove 
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discharged water from the tank or pit and send it via a 10 inch Victaulic line to the irrigation system for 
application to a crop under an existing NMOSE permit. The designated crop area is the area directly south 
of the plant site on Attachment B. Flow will be metered using a totalizing ultrasonic or orifice meter to 
ensure volume does not exceed the NMOSE-permitted total. 

The water in well TFD 55-7 will be sampled and analyzed for dissolved fraction of all 26.2.3103 NMAC 
constituents, VOCs (8260B), SVOCs (8270C), PAHs (8310), TPH (418.1), metals - dissolved 
(601 OB/6020) including Bromide, Lithium, Rubidium, and Tungsten (by approved EPA methods), 
Mercury (7470A/7471 A), general chemistry (methods specified in 40 CFR 136.3), Uranium 
(601 OB/6020), radioactivity (E903/E904), and Radon (EPA method approved by NMOCD). An EPA 
Methods, QA/QC, and DQOs-compliant laboratory will analyze samples. 

Potable water for human consumption will be provided by bottled water. 

(i) Statement Describing Surface Ownership 

Surface of the well site is owned by Rosette, Inc. of Animas, NM. Lightning Dock Geothermal holds a 
Surface Access and Use Agreement, dated 10 January, 2008, with Rosette granting access to the well site. 

See Attachment F - Surface Access Agreement. 

(g) Description of Procedures to Protect the Environment and Other Relevant Sources 

Air Quality: During drilling activities hydrogen sulfide will be monitored by instruments on the drill rig. 

Hydrology and Water Quality Monitoring: Water samples will be collected during the cleanout operation 
and tested to assure compliance with WQCC standards for agricultural use. 

Portable chemical toilets supplied by a licensed contractor shall be used for human waste. The waste 
shall not be buried on site. 

Trash and debris will be contained on site, and then hauled to an approved landfill by a licensed 
contractor. Burial and or burning on site will not be permitted. 

Clearing and grubbing will be confined to the project area as approved by BLM in consultation with the 
landowner. 

(h) Plan of Surface Reclamation 

Top soil excavated during the construction of the pad, as feasible, will be stockpiled for use during 
subsequent reclamation of the disturbed area. 

(i) Any Other Information That BLM May Require 

Will be provided upon request. 
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V. B L M Drilling Program, 43 C F R 3261.13 

(a) Description of Equipment, Materials and Procedures 

A large portable rotary drill rig will be used to drill the well. 

Equipment Specifications: 

The availability of equipment and contractors changes from day to day. LDG will make its selection 
based on the best units available when the necessary permits are received. The rig will be functionally 
similar to the following: Drawworks - Taylor RT 5000; Mast - Taylor RT 5000 square set derrick; 
Substructure - Height 10 ft hydraulic w/ 15 ft K.B. elevation; Two (2) mud pumps; Rotary table; Swivel 
& Drilling Block; Tripping Block; Generators 235 kW, Air Compressor 500 SCFM. 

Procedures will be as described in Section I I , Well Preparation. 

(b) Proposed / Anticipated Depth of the Well: 

The well will be drilled and completed to the designed depth of 3,400 ft. 

(c) Directional Drilling: 

No directional drilling will be employed. 

(d) Casing and Cementing Program: 

This is a re-entry into an existing well that currently has cemented casing to approximately 1050 ft and 
approximately 400 ft of open hole to the first plug at a depth of approximately 1450 ft. The remainder of 
the well is open hole to the TD of 7000 ft. No additional casing or cement will be utilized in the 
operation to open this well to 3400 ft. 

(e) Circulation Media (mud, air, foam, etc.) 

The well will be drilled to a depth of 3,400 ft using non-toxic, temperature-stable drilling mud or aerated 
fluids. The drilling mud is composed of a bentonite clay-water or polymer-water mix to lubricate and cool 
the drill bit, bringing the rock cuttings to the surface discharged into the reserve pit, and preventing loss of 
drilling fluids into the rock. 

(f) Description of Logs to be Run: 

Caliper Logs 

(g) Description and Diagram of" Blowout Prevention Equipment: 

Blowout prevention equipment (BOPE), which is typically inspected and approved by the BLM and/or 
the Oil Conservation Division (NMOCD) of the New Mexico Energy, Mining, and Natural Resources 
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Department (NMEMNRD), as applicable, would be installed, tested and ready for use while drilling to 
ensure that any geothermal fluid encountered does not flow uncontrolled to the surface. 

See Attachment E. 

(h) Expected Depth and Thickness of Fresh Water Zones: 

N/A - existing casing is set to 1,000 ft hence no fresh, shallow water getting into well. 

Static water depth is 71 ft. Total available water column of 1300 ft available 

(i) Anticipated Lost Circulation Zones 

None anticipated. The only instance of lost circulation recorded by Steam Reserve in the interval 1050 ft 
- 3400 ft was a minor episode at 2275 ft. That was successfully treated with a small batch of lost 
circulation material. This is below the deepest plug that LDG intends to drill out. LDG therefore 
anticipates that lost circulation will not be encountered in carrying out the proposed program. 

(j) Anticipated Reservoir Temperatures and Pressures: 

Temperature: Peak temperatures have been recorded at 307.4 F at a depth of 1263 ft remaining constant to 
1400 ft. 

Pressures: High pressure at the depth of 1365 ft is 549.66 psig. 

(k) Anticipated Temperature Gradient in the Area: 

The regional heat flow is ~80-90mW/m2 (Blackwell and Steele, 1992). This heat flow would yield a 
temperature gradient of about 35°C/km (1.9°F/100 ft) in igneous rocks and 60°C/km (3.3°F/100 ft) in 
valley f i l l clays. Most of the non-thermal wells have a gradient near 45°C/km (2.5°F/100 ft). Therefore, 
45°C/km (2.5°F/100 ft) will be taken as the background temperature gradient value for the valley f i l l . 

Thermal gradient conditions will range from 78°C/km (4.3°F/100 ft) (well 672-225) to 200C/km 
(11°F/100 ft) (well 93-8 and AN-lil 4) and will be similar or higher in 55-7. 

(I) Plat Certified by a Licensed Surveyor: 

See Attachment C. 

(m) Procedures and Duration of Well Testing 

See Section 11, Resource Test 

(n) Any Other Information That BLM May Require 

Will be provided upon request. 



Lightning Dock Geothermal HI-01, LLC 
Proposed Operations and Drilling Plan, Well TFD 55-7 

Page 11 

Attachment A 

Raser Technologies Corporate Structure 

E i g h t i i t i i g ^ 'app.BciJMuttfai.cl-- 9P:«* ,t">r- ,\Th'ef 

illustration aboye'-d'eseribes-the ^(Sip<^^t^g2^^^":0f rwSada LighthirigsDookf 
G'edthenriahis; a' p.arttas' f oliows:;R;&(SiT^ Raiser̂ s 
geothermal -deveTopmenit'vC.ompan^ 
entity.is.-Eo's Eobos-Poenenable P.ow.er,;L-Lt';'- anid L'ightningiDock?G^otB,d^ai<HirP-Jr 

L L C i s -th e; Arum'as, NM^proj e ct -.entity '.-



Lightning Dock Geothermal HI-01, LLC 

Proposed Operations and Drilling Plan, Well TFD 55-7 

Page 12' 

Attachment B 

Lightning Dock Aerial Photo Map 
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Attachment C 

Survey of Well 55-7 Location 

- 1000 JFEOOi 

DATE OF SURVEY APRIL.. 09; .gOl'Q 

EXHIBIT "B 
LIGHTNING DOCK NO, 1,; HI-01. LLG 
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Sec, J_ TaymsHp P5S Range:,. 19W 
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Attachment D 

Down-Hole Test Pump Specifications 

Company: 

Name-

Dale: 7/9/2009 BAAIEflfCAN-M/iHSHPUMPS 

S'ise: 12MC (10 singe) 

Typo: .480iyRT-TURB.NE/ENCL 
Synch-speed: IQQOtpm 

Curve: . 2951 

Spocltic Sbeeds. 

Verticat Turbine: 

Temperature: i 250, "F 
Pressure-" SEWpsTg 
Sphere size: 0.625 tn-

Speed: "ITfiO Vpm 
DI.1 B 37.1 in 

Impelled 

Ns- 2525 
Mas: 5695 

Suction: ft m 
Discharge. "^ In 

BowHae:, 11.2S in 
Man lateral; Q.75:ln 
Thruat K factor: ,10.«llb«" 

Powar 450 hp 
Eye *rsa,\ . - I r t 1 

Flow 9P0 US gpm 

Water 

Densrty; ]ra45 ib/fp 
viscosity: 1,105 CP 
NPSHB- —;h 

Ha** -110 ft: 

Temperaiure: 60 °F 
Vapor pressure; :'0>2563 psia, 
Atriii prosBure: 147 psia 

Standard, NEMA Size: 300 hp 
Enclosure: TEFC Spoor*; iSoo" 

Framo:; 44ST-
Sttths criteria: Max Power on DasignCurve; 

Flpw: 1152 US gum 

HS3d: .6BB tt 
Eft: 82% 

Power 243 hp 

NPSHr: 22:9 ft 

- f c ™ : Oes is r^ i i r vo— 

SMjtotf head. '960 tt 

Shutoff dP: •118 psi 
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SURFACE ACCESS AND USE AGREEMENT 

This SURFACE ACCESS' AND USE AGREEMENT ("Agreement") is executed .effective 
January t'b , -2008, by and between ROSETTE, INC., with an address of 26: Rose Land, Animas; NM 
88020:"(!iOwner"), and LIGHTNING DOCK GEOTFIERMAL HI-01, LLC, with ah address of 5152 
North-Edgewood Drive, Suite 375, Provo, Utah ("LDG"). 

RECITALS: 

A. Owner owns record title to the surface estate of certain real property located In.Hidalgo 
County, State of New Mexico, more particularly described on Exhibit A hereto (hereinafter the "Subject 
Lands''). The United States of America, though the BureauBf Land Management (tlie ' 'BLM'')- 'own? .the-
resereed mineral-estate, which includes.ihe geothermal estate. Owner owns greenhouseioperatiohs-which-
are1 warmed during the winter months by heat supplied -by the •utilization of geothermal resources-near,- on, 
or around, the Subject Lands. 

B. LDG is the current owner of a Federal Geothermal Lease NM-34790, issued February 1, 
1979 (-Subject Lease"), wherein, the BLM has. granted the holder of the- Subject. Lease thc. right/to 
explore for and develop the geothermal resources'' underlying the lands covered by the Subject: Lease, 
which.includes the Subject Lands. Ama.vExpioratidn, Inc. ("Amax"), a prior owner of'the^Subj'ect Lease, 
and a predecessor of Owner entered into a letter agreernent dated December. 14, 1978 ("1978 
Agreement"), whereby Amax was granted.,;aceess to the Subject Lands to develop the Subject Lease. The 
1978 Agreement granted Owner's predecessor the right to drill to a depth of 1000 feet below, the surface 
and extract geothermal resources thereTrom for use in its greenhouse operation. After litigation with.the 
BLM, Owner abandoned use of the geothermal resources from.the Subject Lease and Subject Lands, and, 
pursuant to the settlement agreement with the BLM ; Owner has certain plugging and abandoning, and 
reclamation responsibilities. 

O. LDG intends to utilize certain existing geothermal wells on the Subject Lands and to drill 
additional, geothermal wells or reinjection wells (such existing.and.initially proposed wells, as depicted on 
Exhibit B, and all future wells that may be proposed-and drilled by LDG are defined herein collectively 
as.';the ' Subject Wells") on apbrtion of the Subject.Lands (such initial proposed well-sites, as depicted on 
Exhibit B, and all future well-sites that may be required for future wells, are referred to herein 
collectively as the "Well-Sites"), which Well-Sites w'jl'1-include typical geothermal energy exploration 
production or-reinjection equipment and facilities. In connection with accessing, drilling and. operating 
the Subject Wells and access to power generation facilities, LDG requires a portion.of the 'Subject Lands 
to construct and maintain.access roads crossing the Subject: Lands, including, without limitation, existing 
roads on the Subject Lands (an "Access Road ROW" and collectively the "Access Road ROWs"). In 
addition, LDG requires or may require a portion.of the Subject Lands to construct and maintain power 
plants, utilities, transmission lines, water pipelines, water storage and other facilities related to the 
production, extraction, transportation and reinjection of geothennal resources and the generation and 
t ransportation of electricity therefrom (all such improvements constructed or to be constructed by LDG on 
the Subject Lands are referred to herein collectively as the "Improvements"). LDG shall attempt to 
locate all such Improvements that require linear rights-of-way within the boundaries of the Access Road 
ROWs when and where economically and operationally feasible, and Owner herein grants Access Road 
ROWs of sufficient length and width to accommodate any necessary or contemplated Improvements. 
Furthermore, it may become necessary for LDG to obtain other rights-of-way to accommodate 
Improvements that cannot be located within an Access Road ROW, including without limitation, the 
Power Plant ROW, defined below, water storage areas, temporary construction easements, and other non-
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linear surface uses (an "Other ROW ' and collectively tlie "Other ROWs"), The. rights-of-way for'the 
necessary Well-Sites (a "Well Site ROW" and collectively the "Well Site ROWs") r the Access Road 
RQWfs. and: the Other ROWs, including the Power Plant .ROW (defined below), are referred to herein 
individually as a "ROW"' and all such rights-of-way .granted or to be granted hereunder shall be 
collectively referred to as the "ROWs." 

D: Given the changed circumstances recited, above, LDG and Owner desire to cancel and 
terminate the 1978 Agreement .and enter into a new' surface use and. access agreement, that memorializes 
their discussions and agreements regarding LDG's access1 to and: use oLthe;surface estate of.the Subject 
La'nds',:-.and;considera.tion provided therefore, for the drilling oLthe Subject Wells, the construction of the 
ROWs find the:-development of .the Improvements on-the Subject Lands, The 1978 Agreement, shall 
terminate;upon the execution of this Agreement. 

E. LDG and Owner have also agreed thatCDG-shall have access to and use of certain water 
rights that'are owned by Owner, as; more particularly described 

AGREEMENT:-

NOW TL1EREF0RE, in corisidera.tion of the'mutual promises set forth herein and for other good 
and valuable, consideration; the receipt and sufficiency of which are hereby acknowledged, the parties 
'heretoliMo^prate'-ffie-'rlcitals above, herein and agree as follows: 

1. Term of Agreement. The rights, ineludingall.ROWs, granted by this Agreement shall continue 
.until'Jtfrerri^hts ^ . f JjD0,.:its;'succes^rs. or assigns, to explore for,.develop, extract or produce geothennal 
energyefrom the Subject Lease, or from.lands pooled with'-'t-he-Subject Lease, pennanently and irrevocably 
terminates; provided that- the rights granted to LDG. herein shall survive the termination of the Subject 
Lease, so long-as the power plant and related facilities on the-Subject Lands are capable of producing 
electricity. 

2. Existing 'Wells'. Owner hereby grants LDG, its employees and designated agents, and its 
successors- and-assigns, the right to access, re-open, re-drill, utilize, deepen, or to plug and abandon, when 
and i f LDG'deems it necessary in furtherance of its operations on the Subject Lands, the following wells 
and any other geothermal wells which exist on the Subject Lands:. TED .55-77, EGS 12-7, GRED 52-7, 
GRED 36-7, GRED 57-7, and EGS 56-14 (collectively;'mef'Existing Wells"); provided however that the 
Existing; Wells shall n6t include Weil #16 on Exhibit ;B, which is a water well, that is being used by 
O wner, Owner grants. LDG access- to and the'right- to conduct any 'necessary operations with respect? to 
the Existing Wells, as and where depicted on Exhibit -B, -except for monitoring, purposes,, subject to 
.modification by LDG upon a final inspection and survey of the Subject Lands. The Well-Site ROWs for 
the. Existing Wells (and all future wells) shall be initially large enough to accommodate drilling 
operations, not to exceed ,6 acres, but shall contract upon completion of the wells to area sufficient for 
operation, and maintenance of the well, not to exceed 3 acres. One or more of the Existing Wells are close 
to existing structures or equipment that is stored on the .Subject Lands, that may impede access, and LDG 
agrees to pay for the costs of repairing any damage caused by LDG's access or to pay the costs of 
removing or relocating any structures or equipment, in coordination with Owner. Owner hereby also 
grants LDG Access Road ROWs, with the right to use and expand existing roads, or construct and 
maintain new roads, as determined by LDG, to and for the development of the Existing Wells (the 
"Initial Access Road ROWs") as and where depicted on Exhibit B, subject to modification by LDG 
upon a final, inspection and survey of the Subject Lands. Owner and LDG agree that the Initial Access 
Road ROWs, the centerline of'which is approximately depicted on Exhibit B, subject to modification by 
LDG upon a final inspection and survey of the Subject Lands, shall initially be sixty (60) feet wide. LDG 
shall have the right to install additional pipelines, utilities, transmission lines and other Improvements 
along the Initial Access Road ROWs if it becomes necessary in its operations of the Existing Wells (or 
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future wells either on or adjacent to the Subject .'Hands).. Q.wneKgrants to LDG certain,Other ROWs: that:; 
•LDG. may requlrefor development of the Existing Wells, Lor other Improvements or uses that cannot,'be: 
placed within the boundaryofthe Initial Access Road ROWs, fncludingf-without; hnntation; water .storage 
areas, penfianent or temporai^'construction areas, ahd:iheother ngKtsibfiw&yCne"MMMiuses;r'as':depicted 
on: Exhibit B, or as requested: by LDG subsequenhtb^hg; execution of this Agreement; Once; the-'W^ll-
.Sites for the Existing Wells, the Initial Access Road'.ROWS^ and .any other initial Other ROWs granted 
;hereunder have been surveyed and-precisely identified, by legal description, Owner and LDG : shall 
execute written rights-of-way, in form sufficient for ie'cbfding in FItdalgb. County, that, c'oncluslvely 
identify the initial ROWs.described.herein. 

3. Power Plant ROW. As. noted a.boy.e, LDG intends to construct a power plant and related, 
facilities, including geothermal -pipeline and utility 'connections tothe^plant and transmission- facilities: out-
of the plant (the "Power .Plant"), which pow.ef piahLsite 'and connections;Shall require and'constitute a 
'"Power Plant ROW." The Owner hereby grants to LDG an exclusive Power Plant ROW to .survey,, 
inspect, construct, develop -and operate the Povyer iPlant and any related or necessary facilities, .or 
Improvements. The. Power Plant . ROW ;shall be eyldeheed-by-.a recorded right-of-way, witb artefm that; 
exiendsTbr as long as the;'power,,pIant.fadlfe^ a';periocfof 
timerthereafter.for dismantling and remediation, a's.d.escfibed below. LDG and Owner :shall cooperate to 
locate the'Po.wer Plant ROW in a manner that; minimizes the effect on Owner's exist ing, surface, uses; 
provided, that; notwithstanding the foregoing,: the;Power Piant.ROW shall be in a.locatiomon' theKSubject 
Lands that maximizes efficient access to and-use.of .geothermal resources, and to electn'cifyifansmission 
infrastructure and markets. LDG'has delivered to Owner a rough, map of a possible Power Plantrske, 
along with primary and alternate access:.roads for'the:Powef Plant site, a copy of which issattagjiejd,hereto' 
as Exhibit C, and Owner and LDG mutually acknowledge and agree- that the approximated rightSrof-
•wa'ys and Power Plain site set out oathat tough map would be an example of an acceptable location. LDG 
agrees to fence and secure the: Power Plant ROW. I f the Rower'Plant is no longer capable of,production 
of electricity or i f LDG -otherwise elects-to 'pennanehtly shut-down the-Power Plant facilities for any 
reason, LDG shall provide Owner with written notice of it's -intent to shut.downthe facilities. After giving 
notice-of intent to shut down and dismantle the plant,.',LDG shall have three (3) years to dismantle and 
remove all infrastructure and improvements peftairung to. .the Power Plant, including all utilities and 
transmission facilities, and to remediate the underlying property;toits natural.condition. Upon the request 
of LDG, Owner agrees to grant LDG a lease, in ai?r'ecOrfia%ie'forni, with a term that lasts, for asiong as the 
Rower Plant is in existence and a reasonable time thereafter for dismantling, removal and .remediation, of 
approximately twenty (20) acres (subject to the needs, of the Power Plant and the activities of LDG in 
connection therewith),, for the land, necessary for. the Power Plant and related facilities, at an annual rental 
rate of $60 per acre. 

4. Future Subject Wells, ROWS, and Improvements. LDG intends to develop future Subject 
Wells on the Subject Lands (in addition to the Existing; Wells) (''Future Wells"). Additionally, LDG 
intends to construct and maintain related pipeline's, utilities, transmission lines, production facilities, 
power generation facilities, water storage: areas, access-roads and other Improvements for such future 
Subject Wells. Prior to the development:of any future Subject Weil (not one of the Existing Wells) or 
Improvements on the Subject Lands in connection therewith, LDG shall provide Owner, in writing, 
notification of thc proposed location of the desired Subject Well(s), Access Road ROW(s), or Other 
ROW(s) necessary for contemplated Improvements, and'a description ofthe Subject Well(s), Access 
Road ROW(s) or Other ROW(s) to be constructed (individually and collectively, as the context requires, 
any "Future ROWs"). Within fifteen (15) days of such written, notice, LDG and Owner shall discuss the 
location ofthe necessary Future ROWs, in an attempt to .locate any such Future ROWs in locations that 
reasonably minimize the impact to the current surface uses of Owner but that do not result in an undue 
economic or operational burden to LDG. The parties acknowledge-and agree that such Well-Site ROWs 
(for Future Wells) and other Future ROWs 'shall be located in areas that will maximize recovery and 
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efficient use of geothermal resources. LDG and Qvyheriajg^ 
of either party, in connection with the location of Future ROWs, to discuss such locations. Once Future* 
ROWs4bave been identified; and surveyed for a precise legaf^escfjptibn,. Owner anel LDG sjia1l.^x^eute; 
written rights-of-way, in form sufficient for recorditi'guniFlidalgo County, that conclusively identify>the-
Future ROWs. 

5. 1978 Agreement. Owner and LDG.Tmutualfy agree to terminate and cancel the 1978 Agreement 
as of the execution date-herewith, and replace the 197 8 Agreement with this Agreement. Owner agrees to 
release LDG of any Obligations or claims1 arising uncler the ;1978 Agreehient, .arid LDG agrees to.release 
Owner of any obligations or claims arising under the 1,9.78 Agreement; Owner and LDG understand that 
this; Agreement is intended to replace and supersedfeUhe l978>Agreernent. 

6. Consideration for Agreement. As consideration for the execution of this Agreement, LDG shall 
provide the following to Owner; 

(a) Upon execution of this Agreement, LDG shall pay to-Owner a one-time payment iii the 
amount of Three Hundred Twenty Thousand;and: No/f 00©0liars;x$320,000;00). 

"(b) LDG shall pay Owner amihimuin annual fee of $1,000.00 as consideration for use,;df or 
access to Owner's existing cold water delivery 'infrastructure Thereafter, LDG shall pay the !$;l-,000 iOOTee-
prior to l i e anniversary date of this Agreement, pfoyirJea^ to make such payhierit,.shall .'riot 
constitute an. event of breach or default under this Agreement, until Owner has provided LDG: with 
written notice of the failure to make such payment, 'aii4lLtJ0^iajls"tp: make -.sucH annual payment .within,, 
twenty (20) days of such written notice. Moreover, in the event LDG fails;to make such payment after 
such 20,-days: written notice. LDG's right to access iOwner's cold water delivery infrastructure;- shall 
terminate, but the remainder of this Agreement shall remain in full force and effect (including all: ROWs 
granted or to be granted hereby). 

(c) For the use of cold water (see-Section 14(b)) provided by Owner to LDG for cooling arid 
other purposes, LDG has agreed to pay an anhual-payment equal to $50 per acre foot of water to be used 
by LDG during the next year, less the $;1.000)00 minimum fee set forth above (in other words, the $1000 
fee set forth,in Section 6(b) above..shalj.be';jneiude.d)^a'rt,df,,ari&riotiih addition to, the annual payment 
described in this Section 6(c)). LDG shall provide to Owner an estimate ofthe amount of acre-feet of 
water that LDG shall use for the following ;year,,and shall pay the annual payment based oil such 
estimated amount, prior to the anniversary date of.this Agreement. At the end of such year, if LDG's use 
of w;ater for the prior year exceeded the estimate, then LDG shall remit the payment for such acre feet 
used in excess of the estimate for the prior year vvith thftpayment for the next year's estimated water uses. 
The consideration set forth in. Section 6(a) above includes the first year's payment for water use iniderthis 
Agreement. In the event LDG fails to make-such payment after such 20-days written notice, LDG's right1 

to access Owner's cold water shall terminate, but the remainder of this Agreement shall remain in full 
force and effect (including all ROWs granted or to be.granted hereby). 

7. Cessation of Development or Abandonment of Lease. LDG intends to explore for geothermal 
resources on the Subject Lease for the purpose of generating electricity. If LDG fails to take reasonable 
actions to commence exploration for or development of geothermal resources on the Subject Lease within 
two (2) years of the date of this Agreement, or. i f LDG determines at any time, either before or after such 
two (2) year period, to abandon development of geothermal resources on the Subject Lease (and provides 
Owner with written notice of such intent to abandon the Subject Lease), then LDG agrees to take such 
reasonable steps necessary to designate Owner as an operator (with the BLM) for purposes of operating 
shallower formations under the Subject Lease.(down to 1000 feet, consistent with the historical operations 
of Owner), or, if LDG determines it is in its interest, to assign operating rights in the Subject Lease to 
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Owner, from; the. surface down to 1000 feet. Notwithstanding the foregoing, if LDG determines that; it 
intends to'completely abandon the Subject Lease, and providesf written notice of such intent to Owner, 
then LDG shall assign the entire lease over to Owner, upon assumption'; by 'Owner of all rights and 
responsibilities under the .Subject Lease. Moreover, LDG agrees that in connection with such'desigiiafion 
of operator, it shall,agree to turn over to Owner-the following Existing; Wells, as shown on:£xhibif-B, 
unplugged and accessible: Well #10, Well #11, and .'Well #25, provided however that Owner shall 
assume.-'all.'plugging, abandoning,, reclamation, and ..other-responsibilities i m such wells ahxfshall postiany 
required bonds in connection with the assignment ;ancl assumption of such wells. The foregoing 
agreement of LDG to designate . Owner as ah. operator (or assign operating Rights; or-ah. of thei Subject 
Lease) is subject to the approval of the -BLM-.- LDG's commitment to commence-exploration and 
development activities on the Subject.Lease'is,also subject to delay or suspension 3& result -jof - eyerits." o f 
Force Majeure. "Force Majeure" shall include, without limitation, -the.following: strikes;- lockouts; riots; 
action ofthe elements,including but not liniited,to. fire, explosion, flood, V|bieanic 'activity,, .earjhqua'fces, 
or tidal waves; accidents; delays in transportation; inability to secure labor or materials in, the-opert-
market; laws, rules or regulations of any Federal, State, County, Municipal;Or other gpyernmenfe 
authority or representative having.jurisdictiort, including failure ordelayjn:issuance 6f,necessary:-p,erniits 
or approvals; war (whether declared or undeclared including terrorist acts); acts of God; Mi'galipn or 
administrative proceedings, affecting title to lands covered hereby or operations thereon;-inability to 
secure or absence of a market for commercial sale of geothermal resources .or electricity generated 
therefronij produced from the Subject Lease or of derivatives developed by LDG therefrom;; or by other 
matters or conditions beyond the reasonable control of LDG, whether or hot similar, to the cohditibhs or 
matters in this definition specifically enumerated. 

8. Cooperation. Owner agrees to reasonably cooperate withLDG, in good faith, tb>.support;and, 
promote the successful development of geothermal resources and the generation of electricity from the 
Subject Lease. 

9. Pipelines, Utilities. LDG hereby agrees to locate all pipelines and other linear utilities at. all 
points along an applicable Access Road ROW or Other ROW' where reasonable anel practical. Flowever, 
there may be instances where pipelines, transmission facilities and other Improvements cannot'be .placed 
along an Access Road ROW, in which case LDG shall be granted.separate Other ROWs for such uses. 
LDG shall not be required to bury pipelines or other utilities. 

10. Access Road ROWs. LDG agrees that it shall construct and/or improve all currently 
contemplated new roads and existing roads along the center line(s) approximately depicted on the 
attached Exhibit B, subject to modification by LDG upon a final inspection and survey of the Subject 
Lands. During the construction or improvement of any road, under an Access Road ROW, including the 
installation of pipelines and other utilities, the right of way shall be sixty (60) feet wide, and LDG shall 
have' a temporary license to use other portions of the Subject Lands during the construction phase of such 
roads (including the installation.of pipelines and other utilities) to park.equipment or store gravel or other 
supplies, provided that LDG shall replant and restore any temporary use areas to their natural condition 
prior to construction. Upon completion of construction of the road (or expansion or improvement of 
existing roads) and installation of pipelines and other utilities, the Access Road ROWs shall be forty (40) 
feet wide. The roads shall be graded and improved with gravel. LDG agrees that it shall maintain the 
Access Road ROWs to industry standards as a gravel road during the term of this Agreement. LDG shall 
not be obligated to remove snow that may accumulate on the road, and shall not be responsible for paving 
the road, providing curb and gutter, or otherwise improving the road to accommodate increased traffic 
from Owner's lands. The same provisions of this Section 10 shall apply to all future roads and Access 
Road ROWs to be constructed and maintained by LDG on the Subject Lands, including Access Road 
ROWs or Other ROW's to the Power Plant ROW. " 
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11.. Owner's Right to Use the RO Ws. LDG;;shall have the exclusive right to use and maintain,the. 
Well Site ROWs and any Other ROWs. (including: the. Power Plant ROW)." LDG shall have the non
exclusive right to use and maintain the Access .Road ROWs during the term of this Agreement' for its; 
purposes. LDG hereby agrees that Owner, and its 'successor's, assigns,, employees, agents, invitees .and: 
licensees,- shall have the right to use. the Access Road- ROWs for access, to the remainder of 'Qwrter's* 
property as .currently owned and used. Owner, arid its. successors, assigns, employees, agents, invitees 
.and licensees shall not interfere with LDG's operations on'the Subject Lands or the use or maintenance of 
the,Access Road.ROWs (or the other ROWs), and Owner shall be responsible for any cost of repaiiriiig' 
damage,, to. any road caused by Owner, or. its successors, assigns, employees, agents, invitees and-
licensees- Any proposed use of or modification to an. Access Road ROW by Owner, or its successors-, 
-assigns, employees, agents, invitees and licensees, whicU.-would, or may be. likely to injure, damage or-
interfere with the Access Road ROW, shall require; the prior written consent of LDG, an. express; 
agreement of Owner to assume all costs and.'damages\rand.;sha'iiRequire, at LDG's option, the presente.;of 
LDG 's agent-or employee to monitor the activity. Owner, and-its successors, assigns, employees, agents 
inyitees;,,arid. licensees shall abide by ail written safety'and other instructions regarding use. of the rba'ds 
that'are;prOvided by:LDG. When LDG no longer requires an Access: Road ROW for its operations,'LDG-
shall .provide written notice of its intent to abandon use and Owner shall have, the option to; assume 
-control "-and.-maintenance over the Access Road ROWby-notifying LDG within thirty (30). days of receipt 
of-such notice; otherwise, LDG shall remediate and' restore the property covered by an Access,'Road, 
RO.̂ Wih accordance with applicable law. 

12. Indemnification. 

(a) Owner, its successors and assigns, does hereby agree to relieve, release, indemnify arid 
hold LDG, its managers, members, successors,-assigns, employees, agents, invitees and licensees, 
harmless and agree to defend LDG, its .managers, members, successors, assigns, employees, 
agents, invitees and licensees, from any claim of damage to any person or property arising-out of 
use of any ROW or other activities on the Subject Lands for damages proximately caused by 
Owner, its successors, assigns, invitees, and .licensees, which damages include specifically but 
without limitation, all damages sounding irt tort (whether by way of nuisance, trespass, 
ultrahazardous activity or otherwise) and/or involving environmental contamination and. its 
incident response, compensation or liability, and also including all expenses, reasonable 
attorneys' fees, court costs, and witness fees, and other monies expended by or incurred by LDG 
or its agents, in the event it shall become necessary for LDG or its agents to defend themselves 
from any claims made by anyone as a result of the use of any ROW or other activities, on the 
Subject Lands, by Owner, its successors,'assign's, invitees, and licensees, but not otherwise. 

(b) LOG, its successors and assigns, hereby agree to relieve, release, indemnify, and hold 
harmless and agree to defend Owner, its successors, assigns, employees, agents, invitees and 
licensees from any and all claim of damage to any person or property'arising out of use-'Of the 
Subject Lands for operations by LDG or its agents.for damages proximately caused.by LDG or its 
agents, which damages include- specifically but without limitation, all damages sounding in tort 
(whether by way of nuisance, trespass, ultrahazardous activity or otherwise) and/or involving 
environmental contamination and its incident response, compensation or liability, -and also 
including all expenses, reasonable attorneys' fee's, court costs, witness fees and other monies 
expended by or incurred by Owner, its successors, assigns, employees, agents, invitees and 
licensees in the event it shall become necessary for Owner,- its successors, assigns, employees, 
agents, invitees and licensees to defend themselves from any claims made by anyone as a result, 
of LDG's operations, on, across or over the Subject Lands, but not otherwise. 

13. Confidentiality, Owner hereby agrees, unless compelled by court order or subpoena, that the 
terms and conditions of this Agreement, including but not limited to the payments referenced in Section 6 
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iabove, shall, remain confidential and, will :not be. disclosed, or .:released>;to any other person(s) or third 
parties. LDG'c'ah.disclose the existehceandterms bf this Agieemehf at; its' discretion. 

14. Water Rights, Owner currently owns, water rights that pertain to the Subject. Lands,- which are 
.more;particularlydescribed.in Exhibit D be'reto, "Owner is, currently using'a,portion ©fats, water-rights for 
the' operation of its commercial greenhouse business, for domestic consumption and some limited 
.iirjgation .Weeds. ("Current Water Usage"): ,$ny water rights that Owner currently ovyns. but is hot 
currently, using: to satisfy the Current Water Usage ;shall be referred to- herein as the "Excess Water 
Rlgjits,.!' LDG .requires a minimum of -approx-imately 600 ;acre-feet of water for the cooling and 
operational .needs of the. Power Plant, and. Owner agrees that it shall ;rnake commercially reasonable 
efforts to. meet those .water requirements'"frpm;the:,jEx"ces,'s Water'RightSj and' shall not. lease .ortransfer any 
of its water- rights: until LDG's water 'requirements' are being adequately met. Owner-agrees- to provide 
LDG access to .'and' use of all Excess Water Rights as follows: 

(a) Owner grants LDG the right to use Excess Water Rights for the drilling and testing of 
geothermal wells on the Subject Lands. £DG:shall be responsible for all eosts-ofconnecting to Owner's 
'water'sysfem. 

.(b)- Owner hereby grants LDG the preferential right to the use of all Excess Water Rights for 
the- development: and operatiomof the Power Plant and the appurtenant-geothermal resources. LDG shall 
instalLa metering system, at. its own cost and-expense, if necessary to comply with any requirements of 
ahy gpvernnientaL.agency or authority. LDG shall also bear the full cost of connections to Owner's water 
systems and infrastructure, and, i f necessary, any upgrades to Owner's water system-necessitated by 
LDG's use of 'the Excess Water Rights. LDG shall provide,, free of cost, all electricity necessary for 
pumping any Excess Water Rights for LDG's use. LDG shall pay for any metering, studies or reports 
that may be required to establish a precise amount, of Owner's available water rights, the amount of the 
Excess Wafer Rights and/or LDG's water needs for the Power Plant or geothermal resources 
development. Once the amount of LDG's water rights requirements are established, Owner and LDG 
agree to enter into, a written water use agreement that evidences LDG's rights, to the Excess Water Rights, 
which agreement shall be. recorded in the county real property records ("Water Use Agreement"). 
Owner covenants and agrees not to transfer or sell any of the Excess Water Rights, until the Water Use 
Agreement is executed and recorded. 

15. Drilling of Water Wells on the Subject Lands. LDG requires a certain amount of water to 
effectively produce geothermal energy from the Subject Wells. Owner understands that any drilling- of 
water, wells on the Subject Lands or land adjacent to the Subject Lands, under certain conditions, could 
significantly and adversely impact the ability of LDG to explore for and produce geothermal energy. 
Accordingly, Owner hereby agrees to not drill or construct any water wells on the Subject Lands or on 
adjacent property to the Subject Lands that Owner owns without first giving LDG written notice of its 
drilling plans to LDG. Owner agrees to use its best efforts to cooperate with LDG to obtain any 
additional water rights that LDG may need or apply for to drill the Subject Wells and/or generate 
electricity from the geothermal resources:underlying or pooled with the Subject Lands. 

16. Notices. Owner may give any notice-or deliver any document hereunder to LDG by mailing the 
same by prepaid registered or certified mail addressed to LDG to the address set forth in the introductory 
paragraph above, attention General Counsel, or by delivering the same in person to the above-referenced 
address of LDG. LDG may give any notice or deliver any document hereunder to Owner by mailing the 
same by prepaid registered or certified mail addressed to Owner at the address set forth in the 
introductory paragraph above, attention Dale Burgett, or by delivering the same to Owner in person. For 
purposes of this paragraph, either party may change its address by written notice to the other. In case of 
any notice or document delivered by registered or certified mail, the same shall be deemed delivered 
when deposited in any U.S. Post Office, properly addressed as herein provided, with postage fully 
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prepaid: '.Not-ices;:shall be in writing andL;sha;Uibj^ set ,'fprthlri.the 
introductory paragraph hereto, or toMchAddress.as eitherparty may deslgnatefo the othef ih writihg;not 
iessihan thirty (3*0) days before that event which;tnggers;nbtiGes. NoUces.shall be.effeetive the\u%d;day-
after thedate/of mailing, postage pfepaid, 

} 7. Rehabilitation and Restoration: Ppptf tfeirMnarion of this Agreement, LDG shall ;f;estore the 
Subject Lands, near as.' possible to. their original .conditions prior to construction in accordance, with 
acceptable industry practices and all applicable laws-and regulations in effect . at the time of restoration. 
To the extent there, is any enyirbnmehtal remed Owner 
-grants LDG a temporary right-of-wayto suse as much of the Subject-Lands as i f may require for 
enviroiimentaLremediation,, LDG Shall Jfiaye"theiri|ht' to use necessary space outside of the rigliKpf-way 
Tor repair-ofvany roadway or facilities. I f uponitermination of this Agreement̂  or intended, abandonment: 
of :an .Access Road ROW or some other K0W^heteUn '̂er,•. LDG .agrees and Owner elects to: as'sunie 
.ownership and use' of any road, well, or other Improvements, then Owner shall expressly assume all 
.liabilities or responsibilities, including -without jimitatipn, all future reclamation .(or plugging, and. 
abandoning,.for wells).-obligations, arid shall;hoid,harrriless LDG upon- assumption .of .responsibility for 
such road, well or other Improvements. 

1.8. No Storage or Repair of Equipriieiit. LDG shall not allow any cdnstfuct-idn' :e.quiiprrieht or 
.materials ;to be-stored on Owner's property outside the confines ofthe fenced Power Plant ROW beyond 
ninety' (90)- days after completion of epnstfuctibri of a ROW of Improvements, unless approved, i i i 
advance, -by Owner. LDG shall endeavor to>mainfam, clean, neat .and orderly roads and facilities .at.ali 
times. No construction equipment shall be repairedj'or r M the property of the Owner outside 
the boundaries :6'f-the. fence&Po.wer, Plarit,R;Q\y^v,ex'c^triri'the. case -.'of. emergencies.- to prevent damage to 
the- SubjechLands or neighboring properties. No motor fluids will be disposed of on the; property of 
Owner. 

19. Taxes. Owner shall continue to be responsible for .the,payment of property taxes, if applicable. 
LDG agrees to pay all additional taxes that' may be assessed, against the Subject -Lands by reason of 
improvements placed thereon by LDG. Owner-shall provide LDG-with written evidence that Owner has 
paid all property taxes on the Subject •Lands;at.'.-ieast thirty (3,0) days .prior to when due. If Owner fails to 
pay property taxes on the Subject Lands, LDG shall havetlie right, but not the obligation, to pay such tax 
obligations on Owner's behalf, and such payment; with interest accruing at. Eighteen Percent (1'8%) per 
afinuni, shall be due and payable by Owner'tb -LDG within thirty"(30) days o f payment by 'LDG. 

20. Recorded Right-of-Way; ROW Map. Upon the request of LDG or Owner, LDG -shall prepare a 
Written right-of-way, in recordable form, which can be- recorded in Hidalgo County to provide 
constructive notice of the exact location-: of any right-of-way granted pursuant to this Agreement. 
Moreover, LDG shall maintain a tfiap of the Subject Lands (starting with Exhibit B) which ,reflects all 
surface uses and ROWs used or required,by-LDG, and as new-ROWs are obtained by LDG under this 
Agreement, LDG shall amend and maintain a: current map and survey of ROWs, a copy'of'which, shall be 
provided to Owner, 

21. LDG Financing. Owner agrees to execute any documents reasonably required by any lender of 
LDG to pennit LDG lo obtain financing for LDG's activities on the-Subject Lands. Such documents may 
include, without limitation, a certificate-of Owner confirming the validity and enforceability of this 
Agreement, that there are no defaults under this Agreement, that this Agreement shall survive any 
foreclosure and may be assigned to subsequent .purchasers at foreclosure, .consent of Owner to the grant of 
LDG's rights in this Agreement to a lender for security purposes, and any other covenants and agreements 
that are typically required by institutional lenders. Moreover,, i f Owner has existing deeds of trust, 
mortgages, or other liens on the Subject Lands .at the time of this. Agreement, Owner agrees to obtain 
subordinations from its lenders and lienholders with respect to this Agreement, on the form to be provided 
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;by- LD'Gj either: prior to execution or: within thirty (30) ;days;.:after. iexecutipn, as elected by LDG. The 
siJborjaimtiio'ri', a^eehierit may'be. recorded-with the Memorandum described' in; Exhibit G; or recorded 
.separately;; 

22. Governing Law. The, laws of the. State of .New. Mexico, shall control, the rights, of the.-parties 
under thjgcpntract. 

23. Waiver. By signing this Agreement, neither-party -waives its statutory and common law fights to 
occupancy:artd: enjoyment oftheif respective estates,.,excepf;as^xpfess}y provided i n . ^ 

24; ..Assignment of Rights. All rights and obligations under this Agreement: shall, run with'the 
Subject Lands.sartd. shail inure to the benefit ;of;and.be {binding upon the heirs,, successors,, onassigns. of 
,each, party., LDG may assign its rights, in. this Agreement without the prior written consent of Owner, 
including, without limiting the foregoing, assignments fonpurposes; of providing security f o r any loans.-
Mbreoyer̂ .'LTiJG shalL have the right to assigrf all-orany portiori,;ofi:tfre ROWs'tbiahother entity-or "person, 
separate from-ownership ofthe Subject.Lease. The-partiesheretp-agree to execute.a.memorandumpf this 
Agreement, which shall'be,imfc to record in'the.Hid 
form provided-by-LDG. 

25. Amendment. This Agreement constitutes the -entire,Agreetiient between ttejpirt:i'^jp.grta'iMhg.io' 
the subject matter contained in it and supersedes all prior and contemporaneous- agreements; 
.representatip.^ of the'parties with respect thereto.. No isupplemehf, .modificatibri, or 
amendment* ofithis Agreement shall be binding unless.executed.in writing:by all parties. 

26: Counterparts, This Agreement may be executed in counterparts. Each counterpart shall 
constitute;an original and all counterparts together shall constitute one and. the same document: "Receipt 
by party hereto of,an executed copy of this Agreement- by facsimile shall constitute conclusive-evidence 
ofiexecutibn arid delivery of the Agreement by the signatory thereto. 

[Signatures on. the following page] 
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Dated effective as of the,date first written above,-

OWNER: 

ROSETTE, INC. 

By: f / > f / > < _ ? 
Name: <• * / ^ p i s -
Title:-/:•*_ c-y &v 

LDG: 

LIGHTNING DOCK GEOTHERMML HI-01, LLC 

Title: C-^f-Q 
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EXHIBIT A 

Legal Description of the 'Subject Lands 

A. LDG: is the owner of Federal Geothermal^ granting 
LDG the right to explore for and develop'geotliermal resources underlying the lands 
covered by the lease, described as follows: 

Sec. & Lota 3,4, S, 6,7, &EI/4NWU4 
Sec 4: EI/2SW1/4 

Sec,?; Ldisl,2,3,4,Siy2NE3l/4fS£l/4NW,lM,:El/3SWl/d, SEV4, 

and 

set ii; mm. $w 
See, 12; ALL 
Sec. J3: NJ/2N1/2 
CooMaing TfiW,9S mns, (mere or less 

2. LDG has applied for Federal Geothermal Lease NM 108801, which is pending final 
approval by the BLM and will be,included with the Subject Lease upon approval, 
granting LDG the right to explore for and develop geothermal resources 
underlying the lands covered by the Subject Lease, described as follows: 

T2SS. RJDW, N.M.P.M, 
Sec. 14: All 

Containing 540.00acres, more or less 

B. Owner is the owner ofthe land ("Surface Lands") covering, in part, the Subject Lease, which is 
described as follows: 

1. Sections 7 and 18 
T25 S, R19 W, N.M.P.M 

And 

Sections 11, 12, 13, 14, and 23 
T25 S, R20 W, N.M.P.M 

Containing 2,592.473 acres, more or less 

C. "Subject Lands" shall be the surface area wherein LDG?s Subject Lease underlies 
Owners Surface Lands. 
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EXHIBIT B 

Initial Inventory of Existing Wells and Location of Initial Contemplated ROWs 

;•!-.•-• 
1-: 

t*Send 

Number, Label 

» Q. H ? ; rr t n s ist •? sisrai 

V-'.--? • 

"T¥" 
i l 

S i l l 

||§§|J1 

• - - • - '^SHa 

IT. ic ST J Vi'tl J1 *-*t2i 

23. Wasto; jiwiS 

t, ;:<?*:*«:r/ v.s I <•£-?;- Frttfjs 

3.WH tic. J £ai! -S«?;tE 
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EXHIBIT C 

Sample Power Plant ROW and Access Roads for a Power Plant 

SIS 

-•; v. ̂ '•• 

Legend 

mamKa Secondary Access Route IP^j|p,asef FetSsra! Geclne.-rrta! tease 

PrimaryAccess Route Bu(getl_SoundB,-y 

j proposee Plant Lc-ttatien 

. . • { 

Lightning Dock Geothermal 
Power Plant and 

Access ROW 
Hildago County, Nevada 

Lightning Dock Geothermal HI-01, LLC 
5152 North Edgewood Drive Suite 375 
Provo, UT 84604 
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EXHIBIT D 

Water Rights 'Description 

A. Owner represents and warrants ow;nershjp.;.of the follo.wing.Water Rights identified,by 
.New Mexico Office of the State. Engineer. Numbers: 

A-13,, with,pdin^^ Township 25 
South, Ranged West; N.M.RM. 

AT36-A, with pbihtsvof'diyersionUacated ih Sections 6 and 7, 
Tewnship:25, SoQfli,,"R-aMg;e^9'%¥est5 N.M.R.M., and Sections 4 
and 12, township 25 South, :fetngeff West,:N:wl,f>.M. 

A-3 5.-D, with; points-of diyersip Section I^Towriship 
25:South, Range 19:'Wests:SyMyR,M'.-,-'and;>Seetion.4, Township;;25 
South, Range 20 West,;N:M ;KM; 

A-51 ,, with points :of diversion .located ih«Seetion 10, Township 23 
South, Range .20 West;«MvE'M. 

A-64^A, with points ofdiv.ers'ibn in Section 7, Township 25 South, 
Range 19 West,.N:M.r\M. 

A-3 84, with points, of diversion, in Section 12, Township 25 South. 
Range 20 West,.N.M.P:M. 

A-385, with points of diversion in Section 7, Township 25 South, 
Range 19 West, N:M,P.M. 

A-386, with points of diversioain Section 7, Township 25 South, 
Range 19 West, N.M.P.M. 

- 14-



STATE OF NEW MEXICO 

ENERGY AND MINERALS DEPARTMENT 

MO. O F COPIES R EC Et V E D 

DIST R 1 B U T I O N 

N. M . B. M . 

V . S. G . S 

Land O f f i ce 

O I L C O N S E R V A T I O N D I V I S I O N 

P. O . B O X 2 0 8 8 

S A N T A F E , N E W M E X I C O 67501 

SUNDRY NOTICES AND REPORTS 

ON 

GEOTHERMAL RESOURCES W E L L S 

fDrm G-103 
Adopted 10-1-71 
Rev i led 10-1-7B 

Do N o t Use Th i s F o r m for Proposals t o Or i l l o f t o Deepen or Plug Back t o a D i f f e r e n t Reservoir . Uso " A p p l i c a t i o n 
For Permi t _ " ( F o r m G-101) fo r Such Proposals.) 

• T y p e of wen G e o t h e r m a l Producer 

L o w - T e m p T h e r m a l • 

T e m p . Observat ion 

In jec t ion /D isposa l 

T T 
• 

S. Indicate Type o f Lease 

State 

• NA- Fedj=LrarI] 5.a State Lease No. 

Federal NM 34790 

7. Un i t Agreement Name 

N / A 
2. Name o f Ope ra to r 

L i g h t n i n g Dock Geothermal HI-01, LLC 
8. Ta rm or Lease Name 

N / A 

j . AUdj<j^ ° g g g ^ o o d D r i v e , P r o v o , U t a h 84604 9. Well No. 

TFD 55-7 
4. L o c a t i o n o f Well 

U n i l Le t te r 
2 4 5 4 

. Feet F r o m T h e . 
E a s t 

_l_lne and 
2 3 4 5 

_Feet F r o m 

10- F ie ld and Pool , or Wi ldca t 

W i l d c a t 

S o u t h 
. L i n e , Sec t i on . T o w n s h i p . 

25S 
. R s r l r j e . 

19W 

IS. Elevation (Show whether DF. RT. GR. etc.) 

4 2 0 1 ' GR 

Check Appropriate Box To Indicate Nature of Notice, Report or Other Data 

SUBSEQUENT REPORT OF: 

R E M E D I A L W O R K B A L T E R I N G C A S I N G 

C O M M E N C E D R I L L I N G O P N S . Q P L U G & A B A N D O N M E N T 

NOTICE OF INTENTION TO: 

PERFORM REMEDIAL WORK E3 PLUG AND ABANDON L~3 

T E M P O R A R I L Y A B A N D O N D 

PULL OR ALTER CASING Q CHANGE PLAINS UJ 

O T H £ R • 

C A S I N G T E S T A N D C E M E N T JOB 

O T H E R . .c 

17. Describe Proposed or completed Operations (Clearly state all pertinent details, and give pertinenet dates, including estimated date o f starting any 

proposed work) SEE RULE 2 03. » 

1. MIRU d r i l l r i g . 

2. D r i l l out cement p l u g from 1450' t o 1550' approx. 

3. D r i l l out cement p l u g from 1890' t o 2090' approx. 

4. RIH t o l o c a t e cement p l u g at 5400' approx. 

5. Set b r i d g e p l u g i n 3000'-3400' i n t e r v a l . 

6. C o l l e c t water samples f o r geochemical and environmental a n a l y s i s . 

7. Set p r o d u c t i o n pump a t 850' approx. 

8. Release r i g . 

9. Hook up w e l l f o r pump t e s t t o i r r i g a t i o n system. 

10. Run pump t e s t f o r up t o f o u r weeks. 

1 1 . Secure w e l l . 

Please see at t a c h e d Proposed Operations--and D r i l l i n g Plan f o r d e t a i l s . 

18. I hereby i rer l i fy that the i n f o r m a t i o n above hi t rue and c o m p l e l e l o Ihe best o f my knowledge and bel ief . 

VP Resource Management A r , r ; i 1 0 ->mn 
.TITLE f D A T E A p r i l 12 , 2 010 

A P P R O V E D BY 

C O N D I T I O N S OF A P P T i O V A L . IF A N Y : 

T I T L E D A T E 
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Cement Plug SO'-Surface Dnlled out 
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I . Summary of Proposed Operations: 

Lightning Dock Geothermal HI-01, LLC, ("LDG") is a wholly owned subsidiary of Los Lobos 
Renewable Power, LLC, which is wholly owned by Raser Technologies, Inc. (See Attachment A, Raser 
Technologies Corporate Structure). LDG proposes to re-enter and test well TFD 55-7 for the purpose of 
determining its suitability as a geothermal production well. LDG intends to mobilize a drilling rig about 
April 21, 2010 and will commence operations according to the Plan in Section I I , below, as soon as 
approved by BLM and upon receipt of requisite permits from NMOSE and NMOCD. 

The operations for which Lightning Dock Geothermal seeks permission in the present application are 
comprised of three parts: 

• Remove two ofthe three remaining cement abandonment plugs set in the wellbore by Steam 
Reserve Coip. in 1985. The deepest plug will remain in place. Rosette, Inc., removed the 
uppermost two of the five Steam Reserve plugs pursuant to an NMOSE irrigation well permit. 
LDG intends to test the upper 3,400 ft of the open hole. The water will be sampled and analyzed 
in accordance with WQCC standards as described below. Compliance with those standards will 
be verified before any water is discharged in a pump test. 

• Install a down-hole production pump and conduct a well and reservoir test. The discharged water 
will be metered and conveyed to a planted field for irrigation purposes. This will be done using 
standard farm irrigation equipment such as a wheel line. The test will exercise water rights owned 
by Rosette, Inc. and already assigned to this well. Rosette, Inc. has agreed to provide the 2010 
water rights to LDG for this test. LDG does not intend to use TFD 55-7 for injection in this 
operation. The existing unlined reserve pit may be used for cooling and water storage if approved 
by NMOCD upon receipt of produced water analyses. 

• Install proper wellhead equipment and secure the well. 

The water in well TFD 55-7 will be sampled and analyzed for dissolved fraction of all 26.2.3103 NM AC 
constituents, VOCs (8260B), SVOCs (8270C), PAHs (8310), TPH (418.1), metals - dissolved 
(601 OB/6020) including Bromide, Lithium, Rubidium, and Tungsten (by approved EPA methods), 

Mercury (7470A/7471 A), general chemistry (methods specified in 40 CFR 136.3), Uranium 
(601 OB/6020), radioactivity (E903/E904), and Radon (EPA method approved by NMOCD). An EPA 
Methods, QA/QC, and DQOs-compliant laboratory will analyze samples. 

If TFD 55-7 demonstrates adequate potential as a geothermal production well, LDG will proceed to 
obtain all approvals and permits (BLM, NMOCD, and NMOSE) required for further development. 
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II . Well Preparation 

The first part of the operation requires reopening TFD 55-7 to collect fluid samples, set a bridge 
plug and install a test pump. The following is the proposed plan for the drilling operation. This 
detail is incorporated by reference into the BLM Drilling Program, described in Section V of this 
document. 

1) Inspect wellhead for dimensional consistency with ANSI series 400 standards. 
2) Move in and rig up a rotary drilling rig with a rated capacity of at least 5000 ft and a mud 

system with a minimum volume of 500 barrels and a 500 hp circulating pump. 

3) Install annular or rotating BOP on the wellhead above flow tee with gate valve on side outlet 
(see Attachment E). 

4) Mix non-toxic gel-lime mud and fill hole. 

5) Pick up slick bottom-hole assembly (BHA) #1: 8-1/2" insert bit, BS, 4x6" DC, jars, 1x6" 
DC, XO. 

6) Test BOP for leakage by inflating around BFIA and pumping in the side outlets to maximum 
working pressure ofthe surface piping, not to exceed 900 psig. 

7) Run in hole and tag bottom, expected at about 1400 ft. Circulate bottoms up. 
8) Airlift fluid in the wellbore i f necessary to clean out well. Collect and analyze geochemical 

water samples and record volume of produced water. Water samples will be collected in situ 
(i.e., down hole) if possible but may be taken by sampling separator from the flow line. 
Airlift will be accomplished by injecting compressed air through the drilling assembly in 
sufficient quantity to stimulate flow to the surface. Discharging the flow line into a gauging 
tank will allow measurement of the produced liquid after its separation from the injected air. 
The volumes produced during the drilling operation will be recorded and will not exceed the 
storage capacity of the tank and reserve pit on site. No water will be discharged to "Waters 
ofthe State". 

9) Pull out of hole and pick up 9-5/8" bit and stabilizers. Make up stiff BHA #2. 
10) RI H and time drill cement plug #1. The plugs in well TFD 55-7 are of neat Portland cement. 

The plugs are reportedly each 50 - 400 ft in length and set in uncased open hole at about 
1450 ft and 1850 ft. Time drilling and a "locked" (i.e., stiff and highly stabilized) BHA will 
be used to drill the plugs while staying in the original hole. Non-toxic, temperature-stable 
drilling mud will be used, composed of a bentonite clay-water or polymer-water mix to 
lubricate and cool the drill bit. The drilling fluids will bring the rock cuttings to the surface 
and then be cleaned and recirculated, preventing loss of drilling fluids into the rock and 
minimizing discharge into the reserve pit. 

11) POH and stand back BHA #2. 
12) Pick up BHA #3: float shoe, XO, 2x6" DC. 
13) RIH and tag cement plug #2, expected at about 1800 ft. 
14) Circulate hole clean. 
15) Displace mud with water. POH to 1500 ft. Close BOP. 
16) Pump water at 10-25 bbl/min and record stable casing head pressure. 
17) Rig for air injection through drill pipe. Set up fluid sample collection point on flow line. 

18) Airlift fluid in the wellbore if necessary to clean out well. Collect and analyze geochemical 
water samples and record volume of produced water. Water samples will be collected in situ 
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(i.e., down hole) i f possible but may be taken by sampling separator from the flow line. The 
airlift, water sampling, and analysis will be performed as described in step 8 of this Section 
and in Section I , above. The volume of produced water will be recorded. No water will be 
discharged to "Waters of the State." 

19) POH, stand back BHA #3. 
20) Pick up BHA #2. RIH to cement plug #2. 
21) Circulate mud and drill out plug #2. 
22) POH, lay down BHA #2. 
23) Pick up BHA #3, RIH and tag cement plug # 3, expected at about 5400 ft. Circulate hole 

clean. 

24) POH, lay down BHA #3. 
25) Run caliper log and select zone for bridge plug installation about 3400 ft. 
26) Pick up bridge plug and BHA #4: setting tool and DCs as directed. 
27) RIH and set bridge plug. 
28) POH to 2800 ft, circulate hole clean. 
29) POH to 1000 ft. 
30) Airlift fluid in the wellbore i f necessary to clean out well. Collect and analyze geochemical 

water samples and record volume of produced water. Water samples will be collected in situ 
(i.e., down hole) if possible but may be taken by sampling separator from the flow line. The 
airlift, water sampling, and analysis will be performed as described in step 8 of this Section 
and in Section I , above. The volume of produced water will be recorded. No water will be 
discharged to "Waters ofthe State." 

31) POH laying down drill pipe; lay down BHA #4. 
32) Make up 9-5/8" pump casing string and set test pump. 
33) Release rig. 
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I I I . Resource Test 

34) The results of the analyses from steps 8, 18 and 30 ofthe preceding section will be compiled 
in a single report and delivered to NMOCD, NMOSE, and BLM. I f the discharge meets 
WQCC standards, LDG will confer with the agencies to verify the conditions are met for 
permitted discharge into an unlined reserve pit and delivery to an irrigation system. Should 
the quality of water not meet the standards of 20.6.2.3103 NMAC for irrigation, LDG will 
suspend flow test operations, redesign the test and seek approval of subsequent applications 
to NMOCD, NMOSE, and BLM. 

35) Connect flow line to irrigation system. 
The flow line will discharge the water into a gauging tank and thence into the irrigation 
transfer pump or the reserve pit. The pit measures 170 ft x 170 ft x 12 ft deep (see 
Attachment B). I f WQCC standards (20.6.2.3103 NMAC) are met, the reserve pit will be 
left unlined. The irrigation transfer pump (e.g., 25 hp centrifugal) will remove discharged 
water from the tank or pit and send it via a 10 inch Victaulic line to the irrigation system for 
application to a crop under an existing NMOSE pennit. The designated crop area is the area 
directly south ofthe plant site on Attachment B. Flow will be metered using a totalizing 
ultrasonic or orifice meter to ensure volume does not exceed the NMOSE-permitted total. 

36) Conduct pump test as directed. LDG will conduct the pump test in consultation with 
engineers representing the interests of potential investors in the Lightning Dock project. The 
operation of the test may therefore vary from day to day, but will at all times conform to the 
requirements ofthe applicable NMOCD, NMOSE and BLM permits and regulations. 

LDG plans to use a 12-inch American-Marsh vertical shaft 10 stage turbine pump 
for this test. The pump is owned by Raser Technologies and has performance characteristics 
detailed in Attachment F. The power for the pump will be a 300 hp electric motor with a 
variable speed controller. The pump will be set at approximately 850 ft depth to allow a 
maximum drawdown from static water level of about 700 ft. Engineering analysis of Raser's 
airlift test in 2008 suggests a flow rate of 400 gpm is likely from the well in its present state, 
i.e., open from 1050 ft to 1450 ft. Since lost circulation occurred at greater depths (e.g., 2275 
ft) during the drilling of TDF 55-7, LDG expects the reopened hole may be able to supply 
fluid up to the pump's maximum capacity, approaching 1500 gpm at this depth. 

The pumping rate during the first week of the test will be programmed to gradually 
bring in flow and to establish the reservoir deliverability as a function of water level 
drawdown. Thereafter, the rate will be set so as not to exceed the landowner's NMOSE-
designated water rights. LDG expects to satisfy itself and its investors' engineers within a 
test pumping duration of four weeks. 

Discharge water samples will be collected weekly and analyzed at an EPA Methods, 
QA/QC, DQOs-compliant laboratory. LDG will also monitor the discharge daily for 
standard field parameters including pFl, turbidity, color, DO, and specific conductivity. If 
anomalous readings are detected that indicate a significant change in water source or 
properties, water samples will be collected immediately and discharge halted. Discharge will 
not be resumed until and unless laboratory analytical results confirm that the water meets the 
required criteria. 
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37) Move in and rig up well service rig. 
38) Remove and lay down pump and casing. 
39) Install master valve and survey flange. 
40) Secure well and release rig. 
41) File operations reports as required with NMOCD, NMOSE and BLM. 
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IV. B L M Operations Plan, 43 C F R 3261.12 

(a) The proposed project is on private land. Clearing and grubbing will be confined to the project area as 
approved by BLM in consultation with the landowner. No surface disturbance of BLM-managed public 
lands is proposed. 

Well Pad Layout and Design 

The well pad layout is approximately 150 ft x 150 ft with an existing reserve pit measuring 170 ft x 170 ft 
xl2 ft adjacent to the pad. 

See Attachment B - Lightning Dock Aerial Map 

See Attachment C - Survey of Well Location 

(b) Description of Existing and Planned Roads 

The well site is accessed via existing state, county and private roads. As such no new roads are necessary 
for this activity. The primary access roads to the site include: SR-338 (paved); C098 Geothermal Road 
(paved), which extends to the surface owner's property. All roads and access at the well site on the 
surface owner's property are existing compacted dirt and/or graveled. 

(c) Description of Ancillary Facilities 

Sanitary Facilities - Portable chemical sanitary facilities will be available and used by all personnel 
during periods of well drilling and/or flow testing. 

Mobile drilling office will be set upon on the site during drilling activities. 

Existing water holding pond 170 ft x 170 ft x 12 ft. 

Trash collection facilities e.g. roll-off container. 

(d) Source of Drill Pad and Road Building Materials 

Drill pad building material will be derived from any necessary excavation of the existing reserve pit. 

The pad will be graded to provide 2% grade to reserve pit. 

Existing improved roads will be used. 

Any additional material required for pad construction will be secured from a local contractor. 

(e) Water Source 

Water required for this operation will be secured from an established private owner. 

Water derived from the operation will be discharged into a gauging tank and thence to an irrigation 
transfer pump or the reserve pit. The irrigation transfer pump (e.g., 25 hp centrifugal) will remove 
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discharged water from the tank or pit and send it via a 10 inch Victaulic line to the irrigation system for 
application to a crop under an existing NMOSE permit. The designated crop area is the area directly south 
of the plant site on Attachment B. Flow will be metered using a totalizing ultrasonic or orifice meter to 
ensure volume does not exceed the NMOSE-permitted total. 

The water in well TFD 55-7 will be sampled and analyzed for dissolved fraction of all 26.2.3103 NMAC 
constituents, VOCs (8260B), SVOCs (8270C), PAHs (8310), TPH (418.1), metals - dissolved 
(601 OB/6020) including Bromide, Lithium, Rubidium, and Tungsten (by approved EPA methods), 
Mercury (7470A/7471 A), general chemistry (methods specified in 40 CFR 136.3), Uranium 
(6010B/6020), radioactivity (E903/E904), and Radon (EPA method approved by NMOCD). An EPA 
Methods, QA/QC, and DQOs-compliant laboratory will analyze samples. 

Potable water for human consumption will be provided by bottled water. 

(f) Statement Describing Surface Ownership 

Surface ofthe well site is owned by Rosette, Inc. of Animas, NM. Lightning Dock Geothermal holds a 
Surface Access and Use Agreement, dated 10 January, 2008, with Rosette granting access to the well site. 

See Attachment F - Surface Access Agreement. 

(g) Description of Procedures to Protect the Environment and Other Relevant Sources 

Air Quality: During drilling activities hydrogen sulfide will be monitored by instruments on the drill rig. 

Hydrology and Water Quality Monitoring: Water samples will be collected during the cleanout operation 

and tested to assure compliance with WQCC standards for agricultural use. 

Portable chemical toilets supplied by a licensed contractor shall be used for human waste. The waste 
shall not be buried on site. 

Trash and debris will be contained on site, and then hauled to an approved landfill by a licensed 
contractor. Burial and or burning on site will not be permitted. 

Clearing and grubbing will be confined to the project area as approved by BLM in consultation with the 
landowner. 

(h) Plan of Surface Reclamation 

Top soil excavated during the construction of the pad, as feasible, will be stockpiled for use during 
subsequent reclamation of the disturbed area. 

(i) Any Other Information That BLM May Require 

Will be provided upon request. 
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V. B L M Drilling Program, 43 C F R 3261.13 

(a) Description of Equipment, Materials and Procedures 

A large portable rotary drill rig will be used to drill the well. 

Equipment Specifications: 

The availability of equipment and contractors changes from day to day. LDG will make its selection 
based on the best units available when the necessary permits are received. The rig will be functionally 
similar to the following: Drawworks - Taylor RT 5000; Mast - Taylor RT 5000 square set derrick; 
Substructure - Height 10 ft hydraulic w/ 15 ft K.B. elevation; Two (2) mud pumps; Rotary table; Swivel 
& Drilling Block; Tripping Block; Generators 235 kW, Air Compressor 500 SCFM. 

Procedures will be as described in Section I I , Well Preparation. 

(b) Proposed / Anticipated Depth of the Well: 

The well will be drilled and completed to the designed depth of 3,400 ft. 

(c) Directional Drilling: 

No directional drilling will be employed. 

(d) Casing and Cementing Program: 

This is a re-entry into an existing well that currently has cemented casing to approximately 1050 ft and 
approximately 400 ft of open hole to the first plug at a depth of approximately 1450 ft. The remainder of 
the well is open hole to the TD of 7000 ft. No additional casing or cement will be utilized in the 
operation to open this well to 3400 ft. 

(e) Circulation Media (mud, air, foam, etc.) 

The well will be drilled to a depth of 3,400 ft using non-toxic, temperature-stable drilling mud or aerated 
fluids. The drilling mud is composed of a bentonite clay-water or polymer-water mix to lubricate and cool 
the drill bit, bringing the rock cuttings to the surface discharged into the reserve pit, and preventing loss of 
drilling fluids into the rock. 

(f) Description of Logs to be Run: 

Caliper Logs 

(g) Description and Diagram of Blowout Prevention Equipment: 

Blowout prevention equipment (BOPE), which is typically inspected and approved by the BLM and/or 
the Oil Conservation Division (NMOCD) of the New Mexico Energy, Mining, and Natural Resources 
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Department (NMEMNRD), as applicable, would be installed, tested and ready for use while drilling to 
ensure that any geothermal fluid encountered does not flow uncontrolled to the surface. 

See Attachment E. 

(h) Expected Depth and Thickness of Fresh Water Zones: 

N/A - existing casing is set to 1,000 ft hence no fresh, shallow water getting into well. 

Static water depth is 71 ft. Total available water column of 1300 ft available 

(i) Anticipated Lost Circulation Zones 

None anticipated. The only instance of lost circulation recorded by Steam Reserve in the interval 1050 ft 
- 3400 ft was a minor episode at 2275 ft. That was successfully treated with a small batch of lost 
circulation material. This is below the deepest plug that LDG intends to drill out. LDG therefore 
anticipates that lost circulation will not be encountered in carrying out the proposed program. 

(j) Anticipated Reservoir Temperatures and Pressures: 

Temperature: Peak temperatures have been recorded at 307.4 F at a depth of 1263 ft remaining constant to 
1400 ft. 

Pressures: High pressure at the depth of 1365 ft is 549.66 psig. 

(k) Anticipated Temperature Gradient in the Area: 

The regional heat flow is ~80-90mW/m2 (Blackwell and Steele, 1992). This heat flow would yield a 
temperature gradient of about 35°C/km (1.9°F/100 ft) in igneous rocks and 60°C/km (3.3°F/100 ft) in 
valley f i l l clays. Most of the non-thermal wells have a gradient near 45°C/km (2.5°F/100 ft). Therefore, 
45°C/km (2.5°F/100 ft) will be taken as the background temperature gradient value for the valley fill. 

Thermal gradient conditions will range from 78°C/km (4.3°F/100 ft) (well 672-225) to 200C/km 
(1 TF/100 ft) (well 93-8 and AN-104) and will be similar or higher in 55-7. 

(1) Plat Certified by a Licensed Surveyor: 

See Attachment C. 

(m) Procedures and Duration of Well Testing 

See Section II , Resource Test 

(n) Any Other Information That BLM May Require 

Will be provided upon request. 
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Attachment A 

Raser Technologies Corporate Structure 

I Technologies,Lie. 
(Parent Company) -

Raser.Power 
Systems, LLC 

Los Lobos 
Renewable. 
Power. LLC 

Liiihtiiinii Dock 
Geolheiiiiai H I -

01, LLC 

LightnmirDo'-k Geutheimnl HI-01 L L C is die peimit npphcmr ,in<l opcintui. Thc 
illusttatioti above <le:cnbeG the coipuiate "igamzahon uf whirh Lightning Dock-
Geothermal is a part a:- follows P a:ei_ Techii' •logies, Inc is the parent ri •mpanv. P a:ei 'r 
geothermal development company i:'Ra:ei P"Wei easterns, LLC, the NewMcico 
entity I ; Lo : Lubvj Renewable Power, LLC, an4 Lightning Dock Geothermal HI-01, 
LLC is the-Animas, -NMproject .entity 
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Attachment B 

Lightning Dock Aerial Photo Map 
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Attachment C 

Survey of Well 55-7 Location 
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Attachment D 

Down-Hole Test Pump Specifications 

: 'Pump Data'SMat - .-Ain*i6ai>4j*rsitiPu» 

Company: 

Nai"o 

:'baie: -mtztm LMEHICA&fiMRStfPUIYlPS 
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Attachment E 
Blowout Prevention Equipment Diagram 

Kill line 
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Attachment F 

Surface Use and Access Agreement 

Between 

Rosette, Inc. 

And 

Lightning Dock Geothermal HI01, L L C 

January 10, 2008 
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SURFACE ACCESS AND USEjAGREEMENT 

This SURFACE ACCESS' AND USE AGREEMENT ("Agreement") is executed effective' 
January -jD' ,. 2008, .by and between ROSETTE, INC., with an address of 26 Rose Land, Animas; NM 
88020: ("Owner"), and LIGHTNING DOCK GEOTHERMAL HI-01, LLC, with ah adclress^of 5152 
NortlvEdgewood Drive, Suite 375, Provo, Utah_("LDG/').' 

RECITALS: 

A. Owner owns/record title to the surface estate of certain .real property located in .Hidalgo 
County, ;State of New Mexico, more particularly described on Exhibit. A hereto (hereinafter the "Subject 
Lands''): The United States of America, though the Bujr^u'^fteaiM Management (the "BLM"), owns the 
Eesejree4»milifcral.estate, which includes the geo.theritial estate. Owner owns .^eehliduse;o^Mi6M^yhiett 
are warmed:during the winter months by heat-supplied by the utilization of geothermal resourcesmeajv o'rij 
or around; the Subjec t Lancls. 

B. LDG is the current owner of a Federal .Geothermal Lease NM-34790,-issued. Eebmary. 1, 
1.979 ("Subject Lease"), wherein the BLM has granted the holder of the Subject Lease the right."to 
explore for and develop the geothermal resources .u'nd'eriyiiig the lands, covered by the Subject. Cease, 
which includes the Subject Lands. Amax Exploration, Inc. ("Amax"), a prior owner ofthe Subject Lease, 
and a predecessor of Owner entered into a letter agreement dated December, 14,: 1978 ('T978 
Agreement"), whereby Amax was granted access to the Subject Lands to develop the Subject Lease. The 
1978 Agreement granted Owner's predecessor the right to drill to a depth of 1000 feet below the surface 
and extract geothermal resources there_from for use in its greenhouse operation. After litigation with the 
BLM, Owner abandoned use of the geothermal. resources from the Subject Lease;and;Subject Lands, and, 
pursuant to the settlement agreement with the BLM :. Owner has certain plugging and abandoning, and 
reclamation responsibilities. 

C. LDG intends to utilize certain existing geothermal wells on the Subject Lands and to drill 
additional geothermal wells or reinjection wells (such.existing and initially proposed wells, as depicted.on 
Exhibit B; and, all future wells that may be proposed and drilled.by LDG are defined herein collectively 
as the "Subject Wells") on a portion ofthe Subject.Lands (such .initial proposed well-site's, .as depicted.on 
Exhibit B, and all future well-sites that may be required for future wells, are referred to herein 
collectively as the "Well-Sites"), which Well-Sites, will include typical geothermal energy exploration 
production or reinjection equipment and facilities. In connection with accessing, drilling and operating 
the Subject Wells and access to power generation facilities, LDG requires a portion of the Subject Lands 
to construct,and maintain access roads crossing the Subject Lands, including, without limitation, existing 
roads on the Subject Lands (an "Access Road ROW" and collectively the "Access Road ROWs"). In 
addition, LDG requires or may require a portion of the Subject Lands to construct and maintain power 
plants, utilities, transmission lines, water pipelines, water storage and other facilities related to the 
production,, extraction, transportation and reinjection of .geothermal resources and the generation and 
transportation of electricity therefrom (all such improvements constructed or to be constructed by LDG on 
the Subject Lands are referred to herein collectively as the "Improvements"). LDG shall attempt to 
locate all such Improvements that, require linear rights-of-way within the boundaries of the Access Road 
ROWs when and where economically and operationally feasible, and Owner herein grants Access Road 
ROWs of sufficient length and width to accommodate any 'necessary or contemplated Improvements. 
Furthermore, it may become necessary for LDG to obtain other rights-of-way to accommodate 
Improvements that cannot be located within an Access Road ROW, including without limitation, the 
Power Plant ROW, defined below, water storage areas, temporary construction easements, and other non-
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linear surface .uses (an "Other ROW" and collectively the "Other ROWs!'). The rights-of-way for'the 
necessary Well-Sites (a "Well Site "•ROW" and collectively the "Well Site ROWs"),.;the; Access Road 
ROWS, and the Other ROWs, including the Rower'.Elant ROW (defined below), are referred to'.'Herein 
individually as a "ROW"' and all such rights-of-way granted or to be granted hereunder shall be 
collectively referred to as the "ROWs." 

D; Given the. changed circumstances, recited above, LDG and Owner desire to cancel :and 
ferriiinate the 1978,Agreement arid.enter .into % hew surface use and access agreementThai''memorializes 
:their discussions and.agreements regarding LDG's access-to and use of the. surface estate.;of,the-Subject 
Lands;;iand;cp'nsidera,tion provided: therefpre, for the drilling of the Subject Wells, the •construction, of* t h | 
ROWs and the development of the Improvements on the Subject Lands. The 1978' Agreement shall 
terminate upon the execution; of this Agreement.-

E. LDG and Owner have also'agreed'that LDG shall have access tcand use ofcertain water' 
rights that are owned.by Owner,, as^miOre '̂particulafly describecLberow. 

AGREEMENT: 

.NOW THEREFORE, in cphsideratipn^of the mutual promises set forth herein arid for other-good. 
,and valuable-consideration, the receipt and •sufficiency of which are hereby acknowledged;-the parties 
hereto"incoipprate-the recitals above herein arid/agree as follows: 

-1. Term of Agreement. The rights, including'all ROWs, granted by this Agreement shall continue 
uritir the rights, .of LDG, its. successors or assigns, to explore for, develop, extract .or produce gepthenTlal 
eriergy.from the Subject Lease, or from lands pooled'with the Subject Lease, permanently and irrevocably 
terminates; provided that the rights granted, to'LDG herein shall survive the termination Of the, Subject 
Lease, so long as the power plant and related, facilities on the Subject Lands are capable of producing 
electricity. 

2. Existing Wells. Owner hereby grants' LDG, its employees and designated agents, and its 
successors and assigns, the right to access, re.-open, re-drill, utilize, deepen, or to plug and abandon, when, 
arid i f LDG deems it necessary in furtherance of its operations on the Subject Lands, the following - wells 
,and any. other geothermal wells which exist on the-Subject Lands: TFD 55-77, EGS 12-7, GRED 52-7,. 
GRED 36-7, GRED 57-7, and EGS 56-14 (collectively,,the'"Existing Wells"); provided however that the 
Existing Wells shall not include Well #16 oh. Exhibit B , which is a water well, that is being used, by 
Owner. Owner grants LDG access to and the Tight to conduct any necessary operations with respect 'to 
the Existing Wells, as and where depicted, son Exhibit B, except for monitoring, purposes,.; subject to 
•;modification by LDG upon a final inspection and survey of the Subject Lands. The Well-Site ROWsfor 
the Existing Wells (and all future wells) shall be initially large enough to accommodate drilling 
operations, mot to exceed 6 acres, but shall contract upon completion of the wells to area sufficient for 
operation and maintenance of the well, not to exceed 3 acres. One or more of the Existing Wells are close 
to existing-structures or equipment that is stored on the Subject Lands, that may impede access, and LDG 
agrees to pay for the costs of repairing any damage caused by LDG's access or to pay the costs of 
removing or relocating any structures or equipment,, in coordination with Owner. Owner hereby also 
grants LDG Access Road ROWs, with the right to use and expand existing roads, or construct and 
maintain new roads, as determined by LDG, to and for the development of the Existing Wells (the 
"Initial Access Road ROWs") as and where depicted on Exhibit B, subject to modification by LDG 
upon a final inspection and survey of the Subject Lands. Owner and LDG agree that the Initial Access 
Road ROWs, the centerline of which is approximately depicted on Exhibit B, subject to modification by 
LDG upon a final inspection and survey ofthe Subject Lands, shall initially be sixty (60) feet wide. LDG 
shall have the right to install additional pipelines, utilities, transmission lines and other Improvements 
along the Initial Access Road ROWs if it becomes necessary in its operations of the Existing Wells (or 

- 9 _ 
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"future wells either on or adjacent to the .SuBject .Lands)'.. ©ivneKgrants. to LDG certain.Other ROWs'that: 
LDGs. may require for development ofthe Existing Wells,, for .other Improvements or uses, that cannot; be 
pl'aced'within the boundary .of the Initial Access Road.ROWs; Including, without limitation; water storage 
'areas.'permanent or temporary construction.afeas, atidthe other iightsfof-way heed's, ahd tises, as depicted 
.•onf̂ xhiE»it--@i or .as requested by LDG subsequent to -the-execution of ''this.; Agreement. Once the "Welh. 
Sites.fdf the Existing Wells, the. Initial Access Road.KOW^-. and, any other initial Other 'ROWs granted' 
•hereunder: have been- surveyed and precisely ..identified; by -legal description, Owner and LDG shall 
execute; written rights-of-way, in form, sufficient for fecording in Hidalgo' County, that conclusively: 

^identify the Initial ROWs, described herein. 

3,. Rower Plant ROW. As noted above, LDG intends to, construct a power plant and related, 
.facilities, ineluding geothetTnal pipeline-and utility connections to the^plant and transmission facilities out 
ofthe plant '(the "Power Plant"), which power plartEslte ;and Connections: shall require and, constitute, a 
'--Power Plant'ROW." The Owner hereby grants to LDG an exclusive Power Plant ROW to survey, 
inspect,, xojist.raclv develop and, operate; the Power "Plant and any .related or necessary facilities; or 
Improvements. The; Power Plant .ROW shall be evideneed.iby^a recorded right-of-way, with a term that 
extendsjfdr as lpngms the;ppwerplant.faeilitiesiare capable and for a'period of 
timerthereafter.for dismantling and remediation, asi.d.escribed below; LDG-and Owner shall cooperate to. 
locate theiPower':Plant ROW in a manner that; minimizes- the effect on Owner's existing- surface uses; 
pro.videdithat.jio.tTOthstanding the foregoing? thePower Plant ROW shall be in a location on the-Subject 
iiandsj'that maximizes-.efficient.aceessto and. use df.geothermal resources, and to electricity -transmission 
infrastruc'uire; and-, markets. LDG .has delivered to Owner a rough map of a possible Power Plant site, 
a long'; with .primary"and' alternate access, roads foFthe Power Plant site, a copy of which is attached hereto 
as Exhibit C, and Owner and LDG mutually .acknowledge- and agree that the approximated -rightSTof-
ways and Power Plant site set out on that rough Map wouid;be. an example of an acceptable location. LDG 
agrees to fence and secure the Power Plant;RGW. I f the Power Plant is no longer-capable of production 
of electricity or if LDG otherwise elects to permanently shut clown the Power Plant facilities for any 
reason, LDG shall provide.Owner with written,no.tice:6f its intent to. shut down the facilities. After giving 
notice of intent to shut down and dismantle the plant, LDG-shall have three (3) years to dismantle and 
remove, all .infrastructure, and improvements pertaining to the Power Plant, including all utilities and 
transmission-facilities, and to.remediate the^underlying property tofts natural condition. Upon the request 
pf LDG. Owner agrees to grant LDG.a lease, in a .recordable 'form, with a term that lasts for as long a.s the 
Power.Plant is in existence and,a reasonable time thereafter for dismantling, removal and remediation, of 
approximately twenty (.20) acres (subject to the needs of the Power Plant and the activities of LDG in 
connection therewith), for the land necessary for the Power Plant and related facilities, at an annual rental 
rate of S60 per acre. 

4. Future Subject Wells, ROWS, and Improvements. LDG intends to develop future Subject 
Wells on the Subject Lands (in addition to the Existing Wells) (/•Future Wells"). Additionally, LDG 
intends to construct and maintain related pipelines, utilities, transmission lines, production facilities, 
power generation facilities, water storage areas, aecess roads and other Improvements for such future 
Subject Wells. Prior to the.development of any future Subject Well (not one of the Existing Wells) or 
Improvements on the Subject Lands in connection therewith, LDG shall provide Owner, in writing, 
notification of the proposed location of the desired Subject Well(s), Access Road ROW(s), or Other 
ROW(s) necessary for contemplated Improvements, and a description of the Subject Well(s), Access 
Road ROW(s) or Other ROW(s) to be constructed (individually and collectively, as the context requires, 
any "Future ROWs"). Within fifteen (15) days of such written.notice, LDG and Owner shall discuss the 
location of the necessary Future ROWs, in an attempt to locate any such Future ROWs in locations that 
reasonably minimize the impact to the current, surface uses of Owner but that do not result in an undue 
economic or operational burden to LDG. The parties acknowledge-and agree that such Well-Site ROWs 
(for Future Wells) and other Future ROWs shall be located in areas that will maximize recovery and 
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efficient 'use.-of gedthermaj resources; I IX i ând; f^jyirie;^ request: 
oF-either partyj in connection with the location of Future ROWs* to discuss such locations*. Once Future 
ROWs have been tdentified/a^ sui^yed for, a precise legal iescrjbtipn,;Owtief ' a^ LDG sJta'(l,,e>SGute. 
written rig'hts-d'r-'Way, in form sufficient for recbrdiirgiln; ilidalgo County, that conclusively identify the 
Future ROWs. 

5. 1978,Agreement. Owner ahd:liDO|mutually agree"tofenninate.and cancetthe 1978 Agreement 
as :o ffhe execution date herevvith. and replace the. 1978 Agreement with this Agreement. O wner agrees to 
release LDGi pf aity pbligatipns orxlaims'arisihg under tlie 1978 Agreement, aridjLDGagre^ 
Qwiler of aiiy obligationŝ ^ 1978-Agreement. Owner and LDG understand that 
this Agreement is intended to replace and supersedeth.ê  1978 Agreemetif. 

6. Consideration for Agreement. As:cOrisideration for the execution of this Agreementy LDG shall 
provide the following to Owner: 

(a) Uppti executibh of this Agreement, LDG shall pay to-Owner a one-time payment in the 
amounttof Three Hundred Twenty^ 

;(b) LDG shall pay Owner:a miriimuhi annual fee of $1,000.00: as consideration for use of or 
aceessto'Owner's existing eold'water delivery infrastructure Thereafter,;LBG sjiall;payfhe;$l ,i!)00:00Tee 
prior to the anriiyefsary date of this AgreehTent; proylde'd/that, failure to fnake such'- payment shall not. 
constitute an event, of-breach or default, under this Agreement, until Owner has provided LDG with 
written notice .ofthe failure to make:such;:paylnent, ancJlLDG'failsto ttiakfe 'S.iicli'' annual, p.aymWt AyiuYin 
twenty (20) days of such written notice. Moreover, iii the event LDG tails to. makeisueh payment after 
such '2()'-days: written notice, LDG's right to access ̂ Owner's cold wafer 'defiyery ithfr^iistfucture shall 
terminate, but the remainder .-of this Agreement shall remain in full force and effect (including-alkROWs 
granted of-'to be granted hereby). 

(c) For the use of cold water (see'Sectioh 14(b)) provided by Owner to LDG for cooling and 
other purposes, LDG hasagreed to pay an arinuaLpa'yment-equal to $50 per acre foot.of water to be used 
by LDG during the -next year, less the $1000.00 minimum fee set forth-above (in Other -words, the- $1000 
fee set forth in Section 6(b) above shall bVinCludecLaS partbf^ arid riot in addition to, the annual payment 
described in this Section 6(c)). LDG shallprovide to; Owner an estimate of the amount of acre feet of 
•water that LDG shall use for. the following year, ..and shall pay the annual payment based on such 
estimated amount, prior to the anniversary date ofthis Agreement. At the end of such year, i f LDG's use 
of water for the prior year exceeded the estimate, then LDG shall, rem itthe payment for such acre feet 
used in excess of the estimate; forthe prior/year with the payment.for the next year's estimated water uses. 
The consideration set forth in Section 6(a) above includes the first year's payment for water; use under this 
Agreement. In the event LDG fails to make such payment after such 20-days written notice, LDG's right 
to; access Owner's cold water shall terminate,, but the remainder ofthis Agreement shall remain in full 
force and effect (including all ROWs granted or to be.granted hereby). 

7. Cessation of Development or Abandonment of Lease. LDG intends to explore for geothermal 
resources on the Subject Lease for the purpose of generating electricity. If LDG fails to take reasonable 
actions to commence exploration for or development of geothermal resources on. the Subject Lease within 
two (2) years of the date of this - Agreement, or if LDG determines at any time either before or after such 
two (2) year period, to abandon development of.geothermal resources on the Subject Lease (and provides 
Owner with written notice of such intent to abandon the Subject Lease), then LDG agrees to take such 
reasonable steps necessary to designate Owner as an operator (with the BLM) for purposes of operating 
shallower formations under the Subject Leas.e:(dpwn to 1000 feet,, consistent vyith the historical operations 
of Owner), or, if LDG determines it is in its interest, to assign operating rights in the Subject Lease to 
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Owner, -ijorn-:-the.:-surface. down' to lOO'O feet; .Notwithstanding.t^ LDG deten-mries'thatcit 
intends to completely abandon the Subject Lease, arid provides, wfiffeh ;hOtice of such intent to Owner, 
then LDG shall assign the entire lease over, to Owner, upon, assumption'; by Owner of ;all rights; and 
responsibilities;™ Lease. Jvlpregver,..^ in connectionywitli-siaMhrdesIgpMqh 
of operator,,it .shall agree to turn over to-Owner-the followihgvExistihg, Wells> as shown;,on;.ExhibiUBf 

unplugged and accessible: Well #10, WelLf t l l , .arid Well #25;. provided however' that: ̂ Owher' shall 
assume3ali,plugging,, abandoning,'reclariiation^iidpther responsibilities Jfcr such wells arid .sliall ppsfiany 
required bonds in connection with' 'the: iassigrijm'feiit; ?ahdr -assumpt'idri -of such wells. The foregoing 
agreement of LDG to. designate Owner as ah operator (or assign operatingirights or'-alLof the^ubj'ect 
Lease) is subject to the approval of the BEM-v LDG's commitment to commence, exploration !a;nd 
:develbprnent activities on the Subject.Lease' is also subject to delay or suspension asTesuttpf events;-of' 
'Force Majeure. "Force Majeure" shall include, \vithout lirnitatIon, -the.following: strikes; lockouts;'riots; 
action, of the elements,including but not limitea^tP^fife, explosion; flood, volcanic activity, earthquakes, 
or-tidal waves; accidents; delays: in transportation; inability to secure labor or materials in 'the--open, 
market; laws,, rules or regulations of any Federal, -St̂ e,, County/M^ 
authority or ,representative;having jurisdictiori;,lnclirdirig failure or;delayinassuance;of^necessary p.ern-ut'S; 
'or approvals; war (whether declared or undeclared preluding terrorist acts); acts of God; .litigation or 
administrative proceedings affecting title to .lands Covered, hereby or operations thereon;- inability:' to 
secure or absence of a market for commercial :sale of geothermal resources' .or -electricity .generated 
therefrom; produced from the Subject. Lease or'-.6f.HieriVatixesi;deyejloped:%-%D^ therefrom;; or by -other 
matters Or conditions beyond tlie reasonable control of LDG, whether or riot similar to the conditions or 
mattersfin this definition specifically enumerated, 

.8. Cooperation. Owner agrees to reasonably cooperate with LDG, in good faith, tO;,support;.arid; 
promote the successful development of geothermal resources and the generation of electricity' from the 
Subject Lease. 

9. Pipelines,. Utilities. LDG hereby agrees to locate all ..pipelines and other linear utilities.'at all 
points along an applicable Access Road ROW or. Other ROWwhere reasonable/and practical. .However, 
there may be instances, where pipelines, transmission facilities and other Improvements cannot bo placed' 
along an Access Road ROW, in which case LDG .shall be granted separate Other ROWs for .such uses., 
LDG shall riot be required to bury pipelines or other utilities. 

10. Access Road ROWs. LDG. agrees that, i t shall, construct and/or 'improve all .currently 
contemplated new roads and existing roads along, the center line(s) approximately depicted on the 
anached Exhibit B, subject to modification by LDG..upon a final inspection and survey of the Subject 
Lands. During tlie construction or improvement ofiany road, under ah Access Road ROW;, including the. 
Installation of pipelines and other utilities, the right of way shall be sixty (60) feet wide, arid LDG-shall 
have a temporary license to use other portiorisjof the .Subject Land's during the'eonstruction, phase .of such 
roads (including the installation of pipelines and.other utilities) to ..park equipment or store gravel or-other 
supplies, provided that LDG shall replant arid restore any temporary use areas to their natural condition 
•prior to construction.. Upon completion of construction of .the road (or expansion or improvement of 
existing road's) and installation of pipelines and other utilities, the Access Road ROWs shall be forty (.40) 
feet wide. The roads shall be graded and improved with gravel. LDG' agrees that it shall maintain ihe 
Access Road ROWs to industry standards as a gravel road during the term of this Agreement. LDG'shall 
not be obligated to remove snow that may accumulate on the road, and shall not be responsible for paving 
the road, providing curb and gutter, or otherwise improving the road to accommodate Increased traffic 
from Owner's lands. The same provisions, of this. Section 10 shall apply to all future roads and Access 
Road ROWs to be constructed and maintained by LDG on the Subject Lands, including Access Road 
ROWs or Other ROWs to the Power Plant ROW.- " 
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11-.. Owner's Wght to Use the ROWsc LDG: shall have the :exclusiye|right •fd. u/se"«attd maintain; the; 
Well ;Site: ROWs.; and, any Other ROWs .'(including; the.lower. Riant <ROW};, LDG ;shall have: the non
exclusive right to ;use; and; maintain th'e;,Aceess.lfcoad ROWs 'during the -term; •ofthis Agreement; for'its1 

purposes. LDG hereby agrees- that Owner, arid its" %uccessorsj;:assighs,; employees, agents; itiviices and 
licensees, shall have, the right, to use, the Access .Road ROWst for /access; to their emaindep 
property as .currently owned and used. 0\yher, 'and its :sucsessbrs, sassighs], employees, agents, invitees 
.and licensees shall; not interfere withLDG^s operations on;the SubjectLands or the;:use' or,maintenanceiof 
the Access Road. R0Ws '(6r the other ROWs), ami Owner-shallhe; responsible for: any cost of.repairing1 

.damage; .to any road' caused by Owner,, .or Its successors, assigns, employees;, agents, invitees and-
licensees. Ariyproppsed use Of or modification to an ,Access;Road ROW by jDwrier, or its successors,-
assigns,, employees, agents,, invitees and licensees, which -would or may be likely, ;to.;,injure, damage or-
interfere with the Access Road ROW? 'shall 'require; the prior written, consent; of '.LDG,. an express; 
agreementpf Owner tb assume all costs aiid;damages,5;and.^hail;require, at LDG's;;opfibri, thepresehee'rOf 
LDG's 'agent or employee to monitor the activity. Owner; and-its successors; assigns, employees,_ agents' 
iiryitees.andilicej-isees.^hall abide-by alt written safety'arid olherinM^ 
that, are provided by LDG. 'When LDG noionger requires an; Access;Road"ROW';for'its operations,;LDG' 
shall provide written notice: of, its, intent to abandon use and Owner shall have; the option , to assume 
control and maintenance over the Access.Road:ROW;by riotifyingLDG .within,thirty'(30)1days of-receipt 
of-such notice;: otherwise, LDG 'shall remediate; and' restore, the .-property' covered 6y ari Access, ;Road; 
ROW in accordance with applicable law. 

12. Indemnification. 

(a) Owner, its successors, arid .assigns,, does hereby .agree tO :relieve, release, indemnify and 
hold LDG, its .managers, members, .successors,- assigns, 'etnployees, agents,-invitees -arid licensees, 
harmless and agree to defend LDG, its: rriariagefs, members, .successors, assigns, employees, 
agents, invitees and licensees, from any claim of damage to any person or property arising .out .of 
use of any RO W or other acti vities on the'.Subject Lands tor damages proximately caused by 
Owner, its successors, .assigns, invitees, and licensees, which damages include-specifically'but 
without limitation, all damages sounding, in tort, (whether by' way of nuisance, trespass, 
ultrahazardous activity or otherwise) and/Or involving environmental contamination and its 
incident response,, compensation or liability, and also including all expenses, reasonable 
attorneys' fees, court costs, and witness. ;fees,.sand other monies expended by pr incurred by LDG 
or its agents, in the event it shall'become necessary for LDG or its agents to defend themselves 
from any claims made by anyonei-as a result of the use of any ROW- or other •activities, on the 
Subject Lands, by Owner, its successors, assigns, 'Invitee's, and licensees, but not otherwise. 

'(b) LDG, its successors and assigns, hereby agree to relieve, release,- indemnify, and; hold 
harmless and agree to. defend Owner, its successors, assigns, employees, -agents, invitees arid 
licensees from any and all claim, of damage to'any person or property-arising out of Use-of the 
Subject Lands for operations by LDG, or it's1 agents.for damages proximately, caused by.LDG orlts 
agents, which damages include- specifically but -without limitation^ all damages sounding in tort 
(whether by way of nuisance, trespass, ultrahazardous activity, or otherwise) and/or involving 
environmental contamination and its- incident response, compensation or liability, -and- also 
including all expenses, reasonable attorneys' fees, .court costs, witness fees and other monies 
expended by or incurred by Owner, its successors, assigns, employees, agents, invitees and 
licensees in the event it shall become necessary for Owner, its successors, assigns, employees, 
agents, invitees and licensees to defend themselves from any claims made by anyone as a result 
of LDG's operations, on, across or osrer the Subject Lands, but not otherwise. 

13. Confidentiality. Owner hereby agrees, unless compelled by court order or subpoena, that the 
terms and conditions ofthis Agreement, including but not limited to the payments referenced in Section 6 
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;above, shall' remain confidential and. will :npf be: disclosed; orreleasecLto' any other person(s) or third 
parties, LDO'Cah disclose theexistenceiaridtenrisof this Agreement-atats discretion. 

l'il"; Water Rights, Owner currently owns water rights that pertain to the Subject .Lands, which-are' 
.mor.e.particularly described.in Exhibit D. hereto. Owner^currently using a portion.of its. water'<ri|hts. for-
the: Operation of its commercial greenhouse business, for domestic-consumption and some: rlimited 
irrigation needs ("Current: Water Usage");. . Any 'water rights: that Owner currently owns but is .riot 
.currently using; to satisfy the Current Water Usage .shall be referred to herein as the "Excess .Water 
Riglits." LDG requires a' minimum ;pf Vapprpximately 600 acre-feet of water for "the cooling arid 
operational needs of the Power Plant, and. Owner agrees that it shall make commercially reasonable 
efforts to meet those water requirements.from^ Water Rights, and: shall not lease :pr'transfer.'a;ny 
of its water, rights- until LDG's water requirements' are being adequately met. Owner agrees to provide: 
LDGaccess to and use of all Excess Water'R:ig^|s asfollows:' 

(a) Owner grants LDG the right; to use,Excess, Water Rights, for the drilling: and! testing, of 
geothermal .wells on the Subject Lands. LDG'shafi ,he:responsible1or'all :costs of conneCtingfo-'Owner's 
water system. 

(b) Owner hereby grants LDG>theofe'ferentIal right to the use of all Excess Water 'Rights 'for 
the-; development. and operat ion. of the Power P larit ;and the; appurtenarif geothefmal resources.. .LDG'.shall 
install .a metering system, at its own cost and . expense, i f necessary to' comply with any requirements ;of 
aiiy -gpvemiriental.age&cy or authority. LDG -sriall also bear the ful l cost of connections •t6^P^vMf:S.•wa'tef; 

systems and infrastructure, and, i f necessary, any upgrades to Owner's water system..necessitated by 
LDG's use of the Excess Water Rights. LDG shall provide,, free of cost, all .electricity necessary, for 
pumping any Excess Water Rights for LDG's; use. LDG shall, pay for any metering, studies-or reports 
that'may be required to establish a precise amount, of Owner's available, water rights, the amount: of the 
Excess Water Rights and/or LDG's water needs for the Power Plarit or geothermal resources 
development. Once the amount of LDG's water rights requirements are established. Owner and' LDG 
agree to enter into, a written water use agreement that evidences LDG's rights to the Excess Water Rights; 
which agreement shall be recorded in the county real property records ("Water Use Agreement"). 
Owner covenants and agrees not to transfer or sell, any ofthe Excess Water Rights, until the Water Use 
Agreement is executed and recorded. 

15. Drilling of Water Wells on the Subject Lands. LDG requires a certain amount of water to 
effectively produce geothermal energy from the. Subject. Wells. Owner understands that any drilling: of 
water wells on the Subject Lands or land adjacenL.to the Subject Lands; under certain conditions, could 
significantly and adversely impact the. ability of LDG to explore for and produce geothermal energy. 
Accordingly, Owner hereby agrees to not drill' or construct-any water wells on the Subject Lands or on 
adjacent property to the Subject Lands that Owner Owns without first giving LDG written notice of .its 
drilling plans to LDG. Owner agrees to use its best efforts to cooperate with LDG to obtain, any 
additional water rights that LDG may need or apply for to drill the Subject Wells and/or generate 
electricity from the geothermal resources underlying .or pooled with the Subject Lands. 

16. Notices. Owner may give any notice or deliver any document hereunder to LDG by mailing the 
same by prepaid registered or certified mail addressed to LDG to the address set forth in the introductory 
paragraph above, attention General Counsel, or by delivering the same in person to the above-referenced 
address of LDG. LDG may give any notice or deliver any document hereunder to Owner by mailing the 
same by prepaid registered or certified mail addressed to Owner at the address set forth In the 
introductory paragraph above, attention Dale Burgett, or by delivering'the same to Owner in person. For 
purposes of this paragraph, either party may change its address by written notice to the other. Iri case of 
any notice or document delivered by registered or certified mail, the same shall be deemed delivered 
when deposited in any U.S. Post Office, properly addressed as herein provided, with postage fully 
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prepaid; 'Notices shall be in writing. aridvshallbexgiyen: toLDG: and' Owner at the ;addresses set, fprtllih; the 
ihtrddiictbr^ garagrap^ or to :such:address. as either pafty,:may^designate to the otherih writihginot 
'less-than thirty;(30);dayS.:ib'eTor,e\that .eventiwhich'-higgers notices; Notices shall be effective the trurd.xlay-
'afteT/the ;̂dat.efofc'mMling, postage prepaid, 

17;. Rie'h|bjiitati'on ;aiid- Restoration, Upon tenrupation of "this Agreement, LDG shalfrestpre the 
Subject ^Land's;.near as; possible, to. their original conditions: prior ;to construction iri accordance -with, 
•acceptable industry-practices and all applicable laws .and regulations injeffect at the tinieof restoration. 
To fhe,exteritfh'ere.i s, ahyfenvirons requiredjbr/p'rqpprt ROW,, Owner 
grants LDG a; temporary right-of-way to use as much of the Subject-Lands as i f may-require -for 
environment LDG shall'have theTight to usemecessary'space' outside of the right-of-way 
for repair-of any-roadway-or facilities. Ifupon termination ofthis. Agreement, or intended; abandonment: 
of :an.,Access; ;Road, ROW or some other R(3W hereunder,- LDG agrees and. Owner elects ;tp, assume 
•ownership: and use of any road, well, or other improvements, then Owner shall .expressly; assume all 
liabilities pr responsibilities, including Without, limitation, all fittiire reclamation (or plugging and. 
Abandoning; .;for-;weHs); obligations, and shall .hold..harmless LDG upon assumptiomof responsibility for 
suchroadrwell or. other'Improvements. 

18. Nd' Storage oi" Repair, of Equipment.. LDG shall riot allow- any construction ;e^uip.rBeht or 
. materi'als;.fo. be;:Stored on Owner's property outside the confines of the fenced Rower Plant ROW beyond 
ninety" (90); days after Completion of construction of a ROW of Improvements, unless: approved, ir i 
advance, by Owner. LDG shall endeavor to ••maintain, clean, .neat-,and -orderly roads and facilities >at all. 
times. No construction equipment shall be repaired or ittaintained upon theproperty Of theOvyrter outside 
the"boundaries .of the fenced Power Plant.RO.W,. except in the case of -emergencies.-to prevent, -damage-; to 
the Subject Lands or neighboring properties; No motor fluids will be- disposed of on theproperty of 
Owner. 

19. Taxes. Owner shall continue to be responsible for the payment of property taxes, i f applicable. 
LDG agrees to, pay all additional taxes, that may be assessed against the Subject Lands by reason of 
improvements placed thereon by LDG. Owner shall provide LDG with written evidence that Owner lias 
paid,,aii property taxes on the Subject Lands at least thirty (30) days prior to when due. If Owner falls to 
pay property taxes bri the Subject Lands, LDG shall have the right, but not the obligation, to pay such fax 
obligations on Owner's behalf, and such payment, with interest accruing at Eighteen Percent (1.8%) per 
arinurn, shall be dueandpayable-by Owner'16 LDG- within thirty (30) days of payment by LDG. 

20. Recorded Right-of-Way; ROW Map. Upon the request of LDG ofOwner, LDG shall prepare a 
written right-of-way, in recordable form; which can be recorded iri Hidalgo County to provide 
constructive notice of the exact location of any right-of-way granted pursuant to this Agreement. 
Moreover, LDG shall maintain a map of the Subject Lands (starting with Exhibit B) which reflects all 
surface .uses and ROWs used or required by LDG, and as new ROWs .are obtained by LDG under this 
Agreement, LDG'shall amend and maintain a current map and survey of ROWs, a copy of which shall.be 
provided to Owner. 

2,1. LDG Financing. Owner agrees to execute any documents reasonably required by any lender of 
LDG to permit LDG to obtain financing for LDG's activities on the Subject Lands. Such documents may 
include, without limitation, a certificate of Owner confirming the validity and enforceability of this 
Agreement, that there are no default's under this Agreement, that this Agreement shall survive any 
foreclosure and may be assigned to subsequent purchasers at foreclosure, consent of Owner to the grant of 
LDG 's rights in this Agreement to a lender for security purposes, and any other covenants and agreements 
that are typically required by institutional lenders. Moreover, i f Owner has existing deeds of trust, 
mortgages, or other liens on the Subject Lands at the time of this Agreement, Owner agrees to obtain 
subordinations' from its lenders and lienholders with respect to this Agreement, on the form to be provided 
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byLDG; •'.either, prior to: execution or; within thirty;;|3.()) daysjaffer execution, as elected by LDG: The, 
subordihatibh; agfeemeht may he recorded with- the Memorandum described in Exhibit C: or.recorded 
.separately.; 

,22. Governing Law. The, laws .of the- State of New. Mexico shall control, the rights of.the.-parties 
under this contract. 

23. Waiver. By signing this Agreement, neither party waives its-statutory and common law-rights to 
;ocCimaney;and.enjoyment oLtheir fespecuye-estates,,'exce in tliis.Agreement. 

24: .Assignment of Rights. All rights and, obligations under this Agreement shall, run, with .the 
Subject Landssand shall inure to the benefit ofiand be.-binding upon the heirs, successors, or assigns' of 
-;each party.. LDG may assign its rights, in thisvAgreement- without the prior written consent of Owner, 
.including, without limiting the foregoing, assignments for purposesiof providing securityfor any loans. 
Moreover, LDG shall have the right to assign all,.or;any portion.of the RO Ws to.another entity ,or person, 
separate from (Ownership ofthe SubjecttLeases- Thesparties'-hereto, agree to execute-a.memoranrJumpfthis 
Agreement, .which shall be in form -sufficient to record in the. Hidalgo County real property fecofds,;in:;the 
form; provided: by LDG. 

25, ,A'm'en$m£.rit. ThisAgreemeht'cbhstittites the entire Agreement between theparties-peftaihingtb 
the;; subject- matter contained in it; and supersedes all prior* and contemporaneous- agreements, 
:r,epfesentatigns;-,and understandings- of Ihe;,palfies with respect thereto. No supplement, Modification, or-
•amendment'of this Agreement shall bebiriding unless.executedfn writing.by all parties. 

26. Counterparts. This Agreement :may be executed in counterparts. Each counterpart-shall 
constitute.!ah.original and all counterparts together shall constitute one and the same document: Receipt, 
by party hereto of an executed copy .of diis .Agreement, by facsimile shall constitute conclusive, evidence 
of execution- and deliver}' of the Agreement by the signatory thereto. 

[Signatures.on the following page] 
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D.atedteffeetiveias oftlie.date first writtenmboye:-

OWNER: 

ROSETTE, INC. 

TiDG: 

LIGHTNING DOCK GEOTHERMAt, HI-01, LLC 

Name: 
Title: C~4^Q 

- 10-
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EXHIBIT A 

Legal Description of the'Subject Lands 

,A-. LDGJs the, owner of .Federal Geotliermali^ granting 
LDG.the right to explpre^for and resources urtderl^ 
covered by the lease, described1 asfollows: 

Sec. 6 L ^ 3 t 4 , 5 & ' } , m m ? i W m 
See. 4; E1/2SW1/4 

Sec,?; 'î -ifX3i4i0^v îMvAmim,-mmv/i/4, sm/4, 

and 

S t i l i NWi/4SWl/4,Sl^WI/4/SWl/4SEi/4 
See,il: NES«.Si/i 
mi-iit- 'Alii. 
See. M: M/2M/2 

Containing 2^W,Mi^,;taere.orie^ 

LDG has applied for F^di?rai;.^othefnial Lease NM 108801, which is pending,final1 

approval by the.BLM and will be.included.with the Subject Lease upottapproval, 
granting LDG the fight to. explore for and develop geothermal resources 
underlying the lands covered' by the Subject Lease, described as.follows: 

T25.S. R20W, N.M.P.M. 
Sec. 14; All 

Containing 640.00 acrcs. iwore o'r-less 

B. Owner is the owner of the land ("Surface. Lands") covering, in part, the Subject Lease, which is 
described as follows: 

1. Sections 7 and 18 
T25 S,"R1'9 W, N.M.P.M 

And 

Sections 11, 12, 13, 14, and 23 
T25 S, R20 W, N.M.P.M 

Containing 2,592.473 acres, more or less 

C. "Subject Lands" shall be the surface area wherein LDG's Subject Lease underlies 
Owners Surface Lands. 

- 11 -
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EXHIBIT B 

Initial Inventory of Existing Wells and Location" of Initial Contemplated ROWs 

mm I-

Ltgend 

Dumber, Labef 

• 7. i^rlfit^yV.'tf'-FKiTl 

• O V e i f i s . ; - s : ! ; i -= i : i ;« : 

5. We I " a . S-Sate-Swjt i 

r,V:'fi f i : . ;-Sa:s-3ur;*a 

10. Ui'»f*S Prtiattsa Vie 

era.' 

t S . i w i t : V.r: S-? • : trai 

U, U tisti~. ? -;:ss:ss Visi y i : . 2 wsii) - F wsrsf 

rC. - I ; * ; 5 c':n::ry V«« I !':£-*)- Fi ;s*ji 

3:.V#f4 l is . 7 E:a!s-5«,?;t8 

2-„ S: j t : v / t J - feirajtj:-! 

27. A f r j - ; ; , : « Y i e l • Sa;s 
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EXHIBIT C 

Sample Power Plant ROW and Access Roads for a Power Plant 

mm 
• l * * A ' 

S S w i H 

:V': 

I V V l A . 

P'- v '.' • 

( > 

wmmmm Ssfi US! 

Legend 

Secondary Access Roule ^ ^ ^ ' ^ Raser Federal Gecfoermai Lease 

PnmaryAccsss Route ; aufgeU_3ound3r,' 

f ^ V l Proposed Plan! Location 

mm 
Lightning Dock Geothermal 

Power Plant and 
Access ROW 

Hildago County, Nevada 

Lightning Dock Geothermal HI-01, LLC 
5152 North Edgewood Drive Suite 375 
Provo, UT 84604 

- 13 -



Lightning Dock Geothermal HI-01, LLC 
Proposed Operations and Drilling Plan, Well TFD 55-7 
Attachment F 

EXHIBIT D 

Water Mghts 'Description 

A.; Owner represents and warrants ovynership:;pf the following Water Rights identified,by 
;New Mexico Office ofthe State Engmeer^Numbers: 

A-13, vvith.potrits of diversioniocated inSectioril3, Township 25 
South, Range 20 West, N.'M.P'.M. 

A-36-A, with points of diyersibnfo'cated in Sections 6 and 7, 
Township 25 South,. Ra&ge;i9nWest, N.M.P.M., and Sections 4 
and 12. Township 25 South, :RangeJo;West,;N.M.:E.M. 

•A-35-D, with,points: of di%!r;Sibn '̂o;c'at |̂in Section % Township 
25,South, Range 19 West ,J£M$ JtfL* -and .Section 4, Township. 25 
Souths Range 20 West,,N.M.P:M; 

A-5,1,, with points of diversion-located in Section .10, Township 25 
South, Range 20 West,,N.M:PiM; 

A-64-A, with points of divefsiofrih Section 7, Township 25 South, 
Range 19 West, N.M.P.M. 

A-3 84, with points of diversion, iri Section 12, Township 25 South, 
Range 2.0 West,'RM.P.M. 

A-3 85, with points of diversion in Section. 7, Township 25 South, 
Range 19 West, N.M.P.M. 

A-386. with points of diversion in Section 7, Township 25 South, 
Range 19 West, N.M.P.M. 

- 14-



STATE OF NEW MEXICO 

ENERGY AND MINERALS DEPARTMENT 

N O . O F COPIES R EC Et V E D 

D I 5 T Rl B U T I O N 

N. M . B. M . 

U. S. G . S 

Land O f f i ce 

O I L C O N S E R V A T I O N D I V I S I O N 

P. O . B O X 2 0 8 8 

S A N T A F E , N E W M E X I C O 8 7 5 0 J 

SUNDRY NOTICES AND REPORTS 

ON 

GEOTHERMAL RESOURCES W E L L S 

f o rm G-103 
Adopted 10-V-71 
Rev i l ed 10-1-78 

D o N o t Use Th i s F o r m lo r Proposals t o D r i l l o r t o Deepen or Plug Back t o a D i l l e r e n i Reservoir . Use " A p p l i c a t i o n 
For Permi t —" ( F o r m G-101) f o r Such Proposals.) 

I • T y p e of we l l G e o t h e r m a l Producer 

L o w - T e m p T h e r m a l • 

T e m p . Observat ion 

Inject ion /Disposa l 

5. Ind icate Type o f Lease 

state QNA- FedfyrafTj 
5.a State Lease No. 

Federal NM 34790 

7. U n i t Agreement Name 

N / A 
2. Name o f Opera to r 

L i g h t n i n g Dock Geothermal HI-01, LLC 
8 . F a r m or Lease Name 

N/A 

3. °gf$f»4wood D r i v e , Provo, Utah 84604 9. Well No. 

TFD 55 -7 
4 . L o c a t i o n o f Well 

U n i l Le t te r 
2 4 5 4 

. Feet F r o m The . 
E a s t 2 3 4 5 

_Feet F r o m 

10. F ie ld and Pool , or Wi ldca t 

W i l d c a t 

T h e . 
S o u t h 

. L i n e , Sect ior i _T o w n ship . 
25S 

_Range . 
19W 

IS. Elevation (Show whether DF. RT, GR, etc.) 

4 2 0 1 1 GR 

is. Check Appropriate Box To Indicate Nature of Notice, Report or Other Data 
N O T I C E O F I N T E N T I O N T O : 

P E R F O R M R E M E D I A L W O R K H PLUG A N D A B A N D O N 

T E M P O R A R I L Y A B A N D O N C 3 

P U L L O R A L T E R C A S I N G Q C H A N G E P L A N S d 

• 

OTHEiR . • 

SUBSEQUENT REPORT OF: 

R E M E D I A L W O R K H A L T E R I N G C A S I N G 

C O M M E N C E D R I L L I N G O P N S . D P L U G & A B A N D O N M E N T 

C A S I N G T E S T A N D C E M E N T J O B CD 

O T H E R . 

17. Describe Proposed or completed Operations (Clearly state all pertinent details, and gi iv pertinenet dates, including estimated dale o f starting any 

proposed work) SEE R U L I i 2 03. * 

1. MIRU d r i l l r i g . 

2. D r i l l out cement p l u g from 1450' t o 1550' approx. 

3. D r i l l out cement p l u g from 1890' t o 2090' approx. 

4. RIH t o l o c a t e cement p l u g a t 5400' approx. 

5. Set b r i d g e p l u g i n 3000''-3400' i n t e r v a l . 

6. C o l l e c t water samples f o r geochemical and environmental a n a l y s i s . 

7. Set p r o d u c t i o n pump a t 850' approx. 

8. Release r i g . 

9. Hook up w e l l f o r pump t e s t t o i r r i g a t i o n system. 

10. Run pump t e s t f o r up t o f o u r weeks. 

11. Secure w e l l . 

Please see att a c h e d Proposed Operations--and D r i l l i n g Plan f o r d e t a i l s . 

18. 1 hereby ce r t i f y that the i n f o r m a t i o n above h t rue and comp le te l o the besl o f my knowledge a n d bel ief . 

VP Resource Management w ^ i -,9 omn 
• S I G N E D , T I T L E - n A T F A P r l i 1 Z ' ^ U 1 U 

A P P R O V E D BY 

C O N D I T I O N S O F A P P T I O V A L . IF A N Y : 

T I T L E D A T E 



a£;;IS>M@$f Field Name: 

Casinghead size'/. 14 inch 
Wing valve sizeT" 3 inch 
Wmg valve size/ 2 inch 
Cement Plug 50'-Surface Drilled out 

Conductor 
Casing Size Weight Hole Size Depth 

20 inch1 94# 26" 360' 

Cement plugV 1050'-! 100' Drilled out 

;Ciemfeht̂ ltigyr4£)0?rl:500'' 

Cement plug 189Q'-2090l 

:;Cerrient̂ lug 'S^OO'-SAOO' 

Casma-Size Weight Hole Size Depth 
13 3/8<inch 61,0 ft/ft 17 1/2 inch 1050' 

WetrTDiJOO'O' 



Lightning Dock 

GsS'H.ea.tJ Casinahead size/ 
Wing \alve*size/' 
Wing valve size,' 
Cement Plu» 

Conductor 
Casing Size 

20 inch 

50'-Surface 

14 inch 
3 inch 
2 inch' 

Weight 
•944 

Hole Size 
26" 

Depth 
,360'-

.. \ v̂.Gasing;,SizeT; f'7^JWeigW."_ \ LiHole;Size\.„.; l Depth '. 
'' @3$;inch "\ ' 1050' ; 

;C;ement̂ lug~il:0JQ'J41l0Q' 

:C.emefflp4uf4M0'- liOQ': 

-Cement.plug 18.9Q.''209ff 

'Cement,plug;|40fJ,-5jQQ' 
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I. Summary of Proposed Operations: 

Lightning Dock Geothermal HI-01, LLC, ("LDG") is a wholly owned subsidiary of Los Lobos 
Renewable Power, LLC, which is wholly owned by Raser Technologies, Inc. (See Attachment A, Raser 
Technologies Corporate Structure). LDG proposes to re-enter and test well TFD 55-7 for the purpose of 
determining its suitability as a geothermal production well. LDG intends to mobilize a drilling rig about 
April 21, 2010 and will commence operations according to the Plan in Section I I , below, as soon as 
approved by BLM and upon receipt of requisite permits from NMOSE and NMOCD. 

The operations for which Lightning Dock Geothermal seeks permission in the present application are 

comprised of three parts: 

• Remove two of the three remaining cement abandonment plugs set in the wellbore by Steam 
Reserve Corp. in 1985. The deepest plug will remain in place. Rosette, Inc., removed the 
uppermost two ofthe five Steam Reserve plugs pursuant to an NMOSE irrigation well permit. 
LDG intends to test the upper 3,400 ft of the open hole. The water will be sampled and analyzed 
in accordance with WQCC standards as described below. Compliance with those standards will 
be verified before any water is discharged in a pump test. 

• Install a down-hole production pump and conduct a well and reservoir test. The discharged water 
will be metered and conveyed to a planted field for irrigation purposes. This will be done using 
standard farm irrigation equipment such as a wheel line. The test will exercise water rights owned 
by Rosette, Inc. and already assigned to this well. Rosette, Inc. has agreed to provide the 2010 
water rights to LDG for this test. LDG does not intend to use TFD 55-7 for injection in this 
operation. The existing unlined reserve pit may be used for cooling and water storage if approved 
by NMOCD upon receipt of produced water analyses. 

• Install proper wellhead equipment and secure the well. 

The water in well TFD 55-7 will be sampled and analyzed for dissolved fraction of all 26.2.3103 NMAC 
constituents, VOCs (8260B), SVOCs (8270C), PAHs (8310), TPH (418.1), metals - dissolved 
(6010B/6020) including Bromide, Lithium, Rubidium, and Tungsten (by approved EPA methods), 
Mercury (7470A/7471 A), general chemistry (methods specified in 40 CFR 136.3), Uranium 
(601 OB/6020), radioactivity (E903/E904), and Radon (EPA method approved by NMOCD). An EPA 
Methods, QA/QC, and DQOs-compliant laboratory will analyze samples. 

If TFD 55-7 demonstrates adequate potential as a geothermal production well, LDG will proceed to 
obtain all approvals and permits (BLM, NMOCD, and NMOSE) required for further development. 
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I I . Well Preparation 

The first part of the operation requires reopening TFD 55-7 to collect fluid samples, set a bridge 
plug and install a test pump. The following is the proposed plan for the drilling operation. This 
detail is incorporated by reference into the BLM Drilling Program, described in Section V ofthis 
document. 

1) Inspect wellhead for dimensional consistency with ANSI series 400 standards. 
2) Move in and rig up a rotary drilling rig with a rated capacity of at least 5000 ft and a mud 

system with a minimum volume of 500 barrels and a 500 hp circulating pump. 

3) Install annular or rotating BOP on the wellhead above flow tee with gate valve on side outlet 
(see Attachment E). 

4) Mix non-toxic gel-lime mud and f i l l hole. 
5) Pickup slick bottom-hole assembly (BHA)#1: 8-1/2" insert bit, BS, 4x6" DC, jars, 1x6" 

DC, XO. 
6) Test BOP for leakage by inflating around BHA and pumping in the side outlets to maximum 

working pressure of the surface piping, not to exceed 900 psig. 
7) Run in hole and tag bottom, expected at about 1400 ft. Circulate bottoms up. 
8) Airlift fluid in the wellbore i f necessary to clean out well. Collect and analyze geochemical 

water samples and record volume of produced water. Water samples will be collected in situ 
(i.e., down hole) i f possible but may be taken by sampling separator from the flow line. 
Airlift will be accomplished by injecting compressed air through the drilling assembly in 
sufficient quantity to stimulate flow to the surface. Discharging the flow line into a gauging 
tank will allow measurement of the produced liquid after its separation from the injected air. 
The volumes produced during the drilling operation will be recorded and will not exceed the 
storage capacity of the tank and reserve pit on site. No water will be discharged to "Waters 
of the State". 

9) Pull out of hole and pick up 9-5/8" bit and stabilizers. Make up stiff BHA #2. 
10) RIH and time drill cement plug #1. The plugs in well TFD 55-7 are of neat Portland cement. 

The plugs are reportedly each 50 - 400 ft in length and set in uncased open hole at about 
1450 ft and 1850 ft. Time drilling and a "locked" (i.e., stiff and highly stabilized) BFIA will 
be used to drill the plugs while staying in the original hole. Non-toxic, temperature-stable 
drilling mud will be used, composed of a bentonite clay-water or polymer-water mix to 
lubricate and cool the drill bit. The drilling fluids will bring the rock cuttings to the surface 
and then be cleaned and recirculated, preventing loss of drilling fluids into the rock and 
minimizing discharge into the reserve pit. 

11) POH and stand back BHA #2. 
12) Pick up BHA #3: float shoe, XO, 2x6" DC. 
13) RIH and tag cement plug #2, expected at about 1800 ft. 
14) Circulate hole clean. 
15) Displace mud with water. POH to 1500 ft. Close BOP. 
16) Pump water at 10-25 bbl/min and record stable casing head pressure. 
17) Rig for air injection through drill pipe. Set up fluid sample collection point on flow line. 
18) Airlift fluid in the wellbore if necessary to clean out well. Collect and analyze geochemical 

water samples and record volume of produced water. Water samples will be collected in situ 
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(i.e., down hole) i f possible but may be taken by sampling separator from the flow line. The 
airlift, water sampling, and analysis will be performed as described in step 8 of this Section 
and in Section I , above. The volume of produced water will be recorded. No water will be 
discharged to "Waters of the State." 

19) POH, stand back BHA #3. 
20) Pick up BHA #2. RIH to cement plug #2. 
21) Circulate mud and drill out plug #2. 
22) POH, lay down BHA #2. 
23) Pick up BHA #3, RIH and tag cement plug # 3, expected at about 5400 ft. Circulate hole 

clean. 

24) POH, lay down BHA #3. 
25) Run caliper log and select zone for bridge plug installation about 3400 ft. 
26) Pick up bridge plug and BHA #4: setting tool and DCs as directed. 
27) RIH and set bridge plug. 
28) POH to 2800 ft, circulate hole clean. 
29) POH to 1000 ft. 
30) Airlift fluid in the wellbore i f necessary to clean out well. Collect and analyze geochemical 

water samples and record volume of produced water. Water samples will be collected in situ 
(i.e., down hole) if possible but may be taken by sampling separator from the flow line. The 
airlift, water sampling, and analysis will be performed as described in step 8 ofthis Section 
and in Section I , above. The volume of produced water will be recorded. No water will be 
discharged to "Waters of the State." 

31) POH laying down drill pipe; lay down BHA #4. 
32) Make up 9-5/8" pump casing string and set test pump. 
33) Release rig. 
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III. Resource Test 

34) The results of the analyses from steps 8, 18 and 30 of the preceding section will be compiled 
in a single report and delivered to NMOCD, NMOSE, and BLM. I f the discharge meets 
WQCC standards, LDG will confer with the agencies to verify the conditions are met for 
permitted discharge into an unlined reserve pit and delivery to an irrigation system. Should 
the quality of water not meet the standards of 20.6.2.3103 NMAC for irrigation, LDG will 
suspend flow test operations, redesign the test and seek approval of subsequent applications 
to NMOCD, NMOSE, and BLM. 

35) Connect flow line to irrigation system. 
The flow line will discharge the water into a gauging tank and thence into the irrigation 
transfer pump or the reserve pit. The pit measures 170 ft x 170 ft x 12 ft deep (see 
Attachment B). I f WQCC standards (20.6.2.3103 NMAC) are met, the reserve pit will be 
left unlined. The irrigation transfer pump (e.g., 25 hp centrifugal) will remove discharged 
water from the tank or pit and send it via a 10 inch Victaulic line to the irrigation system for 
application to a crop under an existing NMOSE pennit. The designated crop area is the area 
directly south of the plant site on Attachment B. Flow will be metered using a totalizing 
ultrasonic or orifice meter to ensure volume does not exceed the NMOSE-permitted total. 

36) Conduct pump test as directed. LDG will conduct the pump test in consultation with 
engineers representing the interests of potential investors in the Lightning Dock project. The 
operation ofthe test may therefore vary from day to day, but will at all times conform to the 
requirements of the applicable NMOCD, NMOSE and BLM permits and regulations. 

LDG plans to use a 12-inch American-Marsh vertical shaft 10 stage turbine pump 
for this test. The pump is owned by Raser Technologies and has perfonnance characteristics 
detailed in Attachment F. The power for the pump will be a 300 hp electric motor with a 
variable speed controller. The pump will be set at approximately 850 ft depth to allow a 
maximum drawdown from static water level of about 700 ft. Engineering analysis of Raser's 
airlift test in 2008 suggests a flow rate of 400 gpm is likely from the well in its present state, 
i.e., open from 1050 ft to 1450 ft. Since lost circulation occurred at greater depths (e.g., 2275 
ft) during the drilling of TDF 55-7, LDG expects the reopened hole may be able to supply 
fluid up to the pump's maximum capacity, approaching 1500 gpm at this depth. 

The pumping rate during the first week of the test will be programmed to gradually 
bring in flow and to establish the reservoir deliverability as a function of water level 
drawdown. Thereafter, the rate will be set so as not to exceed the landowner's NMOSE-
designated water rights. LDG expects to satisfy itself and its investors' engineers within a 
test pumping duration of four weeks. 

Discharge water samples will be collected weekly and analyzed at an EPA Methods, 
QA/QC, DQOs-compliant laboratory. LDG will also monitor the discharge daily for 
standard field parameters including pH, turbidity, color, DO, and specific conductivity. I f 
anomalous readings are detected that indicate a significant change in water source or 
properties, water samples will be collected immediately and discharge halted. Discharge will 
not be resumed until and unless laboratory analytical results confirm that the water meets the 
required criteria. 
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37) Move in and rig up well service rig. 
38) Remove and lay down pump and casing. 
39) Install master valve and survey flange. 
40) Secure well and release rig. 
41) File operations reports as required with NMOCD, NMOSE and BLM. 
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I V. B L M Operations Plan, 43 C F R 3261.12 

(a) The proposed project is on private land. Clearing and grubbing will be confined to the project area as 
approved by BLM in consultation with the landowner. No surface disturbance of BLM-managed public 
lands is proposed. 

Well Pad Layout and Design 

The well pad layout is approximately 150 ft x 150 ft with an existing reserve pit measuring 170 ft xl70 ft 
xl2 ft adjacent to the pad. 

See Attachment B - Lightning Dock Aerial Map 

See Attachment C - Survey of Well Location 

(b) Description of Existing and Planned Roads 

The well site is accessed via existing state, county and private roads. As such no new roads are necessary 
for this activity. The primary access roads to the site include: SR-338 (paved); C098 Geothermal Road 
(paved), which extends to the surface owner's property. All roads and access at the well site on the 
surface owner's property are existing compacted dirt and/or graveled. 

(c) Description of Ancillary Facilities 

Sanitary Facilities - Portable chemical sanitary facilities will be available and used by all personnel 
during periods of well drilling and/or flow testing. 

Mobile drilling office will be set upon on the site during drilling activities. 

Existing water holding pond 170 ft x 170 ft x 12 ft. 

Trash collection facilities e.g. roll-off container. 

(d) Source of Drill Pad and Road Building Materials 

Drill pad building material will be derived from any necessary excavation ofthe existing reserve pit. 

The pad will be graded to provide 2% grade to reserve pit. 

Existing improved roads will be used. 

Any additional material required for pad construction will be secured from a local contractor. 

(e) Water Source 

Water required for this operation will be secured from an established private owner. 

Water derived from the operation will be discharged into a gauging tank and thence to an irrigation 
transfer pump or the reserve pit. The irrigation transfer pump (e.g., 25 hp centrifugal) will remove 
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discharged water from the tank or pit and send it via a 10 inch Victaulic line to the irrigation system for 
application to a crop under an existing NMOSE pennit. The designated crop area is the area directly south 
of the plant site on Attachment B. Flow will be metered using a totalizing ultrasonic or orifice meter to 
ensure volume does not exceed the NMOSE-permitted total. 

The water in well TFD 55-7 will be sampled and analyzed for dissolved fraction of all 26.2.3103 NMAC 
constituents, VOCs (8260B), SVOCs (8270C), PAHs (8310), TPH (418.1), metals - dissolved 
(601 OB/6020) including Bromide, Lithium, Rubidium, and Tungsten (by approved EPA methods), 
Mercury (7470A/7471 A), general chemistry (methods specified in 40 CFR 136.3), Uranium 
(6010B/6020), radioactivity (E903/E904), and Radon (EPA method approved by NMOCD). An EPA 
Methods, QA/QC, and DQOs-compliant laboratory will analyze samples. 

Potable water for human consumption will be provided by bottled water. 

(f) Statement Describing Surface Ownership 

Surface ofthe well site is owned by Rosette, Inc. of Animas, NM. Lightning Dock Geothermal holds a 
Surface Access and Use Agreement, dated 10 January, 2008, with Rosette granting access to the well site. 

See Attachment F - Surface Access Agreement. 

(g) Description of Procedures to Protect the Environment and Other Relevant Sources 

Air Quality: During drilling activities hydrogen sulfide will be monitored by instruments on the drill rig. 

Hydrology and Water Quality Monitoring: Water samples will be collected during the cleanout operation 
and tested to assure compliance with WQCC standards for agricultural use. 

Portable chemical toilets supplied by a licensed contractor shall be used for human waste. The waste 
shall not be buried on site. 

Trash and debris will be contained on site, and then hauled to an approved landfill by a licensed 
contractor. Burial and or burning on site will not be pennitted. 

Clearing and grubbing will be confined to the project area as approved by BLM in consultation with the 
landowner. 

(h) Plan of Surface Reclamation 

Top soil excavated during the construction of the pad, as feasible, will be stockpiled for use during 
subsequent reclamation ofthe disturbed area. 

(i) Any Other Information That BLM May Require 

Will be provided upon request. 
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V. B L M Drilling Program. 43 C F R 3261.13 

(a) Description of Equipment, Materials and Procedures 

A large portable rotary drill rig will be used to drill the well. 

Equipment Specifications: 

The availability of equipment and contractors changes from day to day. LDG will make its selection 
based on the best units available when the necessary permits are received. The rig will be functionally 
similar to the following: Drawworks - Taylor RT 5000; Mast - Taylor RT 5000 square set derrick; 
Substructure - Height 10 ft hydraulic w/ 15 ft K.B. elevation; Two (2) mud pumps; Rotary table; Swivel 
& Drilling Block; Tripping Block; Generators 235 kW, Air Compressor 500 SCFM. 

Procedures will be as described in Section I I , Well Preparation. 

(b) Proposed / Anticipated Depth of the Well: 

The well will be drilled and completed to the designed depth of 3,400 ft. 

(c) Directional Drilling: 

No directional drilling will be employed. 

(d) Casing and Cementing Program: 

This is a re-entry into an existing well that currently has cemented casing to approximately 1050 ft and 
approximately 400 ft of open hole to the first plug at a depth of approximately 1450 ft. The remainder of 
the well is open hole to the TD of 7000 ft. No additional casing or cement will be utilized in the 
operation to open this well to 3400 ft. 

(e) Circulation Media (mud, air, foam, etc.) 

The well will be drilled to a depth of 3,400 ft using non-toxic, temperature-stable drilling mud or aerated 
fluids. The drilling mud is composed of a bentonite clay-water or polymer-water mix to lubricate and cool 
the drill bit, bringing the rock cuttings to the surface discharged into the reserve pit, and preventing loss of 
drilling fluids into the rock. 

(f) Description of Logs to be Run: 

Caliper Logs 

(g) Description and Diagram of Blowout Prevention Equipment: 

Blowout prevention equipment (BOPE), which is typically inspected and approved by the BLM and/or 
the Oil Conservation Division (NMOCD) of the New Mexico Energy, Mining, and Natural Resources 
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Department (NMEMNRD), as applicable, would be installed, tested and ready for use while drilling to 
ensure that any geothermal fluid encountered does not flow uncontrolled to the surface. 

See Attachment E. 

(h) Expected Depth and Thickness of Fresh Water Zones: 

N/A - existing casing is set to 1,000 ft hence no fresh, shallow water getting into well. 

Static water depth is 71 ft. Total available water column of 1300 ft available 

(i) Anticipated Lost Circulation Zones 

None anticipated. The only instance of lost circulation recorded by Steam Reserve in the interval 1050 ft 
- 3400 ft was a minor episode at 2275 ft. That was successfully treated with a small batch of lost 
circulation material. This is below the deepest plug that LDG intends to drill out. LDG therefore 
anticipates that lost circulation will not be encountered in carrying out the proposed program. 

(j) Anticipated Reservoir Temperatures and Pressures: 

Temperature: Peak temperatures have been recorded at 307.4 F at a depth of 1263 ft remaining constant to 

1400 ft. 

Pressures: High pressure at the depth of 1365 ft is 549.66 psig. 

(k) Anticipated Temperature Gradient in the Area: 

The regional heat flow is ~80-90mW/m2 (Blackwell and Steele, 1992). This heat flow would yield a 
temperature gradient of about 35°C/km (1.9°F/100 ft) in igneous rocks and 60°C/km (3.3°F/100 ft) in 
valley fill clays. Most of the non-thermal wells have a gradient near 45°C/km (2.5°F/100 ft). Therefore, 
45°C/km (2.5°F/100 ft) will be taken as the background temperature gradient value for the valley fill. 

Thermal gradient conditions will range from 78°C/km (4.3°F/100 ft) {well 672-225) to 200C/km 
(11°F/100 ft) {well 93-8 and AN-104) and will be similar or higher in 55-7. 

(I) Plat Certified by a Licensed Surveyor: 

See Attachment C. 

(m) Procedures and Duration of Well Testing 

See Section I I , Resource Test 

(n) Any Other Information That BLM May Require 

Will be provided upon request. 
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Attachment A 

Raser Technologies Corporate Structure 

Raser 
Technologies, Inc. 

©aren't Company) 

Rt.-JK-w.iUt.' 
Power. LLC1 

L ightning Dock 
Geothermal H I -

01. LLC 

Lis l id imsDofk {JcotliPiinal HI-01 LL< ' is d i f pennit p lit n i t nid upci aroi Hie: 
lllustiatii'ii abovr (lerrtibrc thr > oii">tate > igjnizah"n ot whirh Lightning Dock 
Gri thermJ1 u a J art a. t^lh ws E a:rt T>rhii"lo3iP3 Inc is the i^ucnt i rnpany, Baser"; 
gr. .thrt rml 'IfVr-l j in ent company I : F.jsei P,wrt Sv:tPms LLC, the ITew Meiiir.j 
rut i tyu LJO L<"1 I rnrwat If I'"V/pr LLC JII-I Lightning E'^cL Ge^ thermal HI-01, 
LLC is the Anirnas, IM'.proiectsentity: 
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Attachment B 

Lightning Dock Aerial Photo Map 
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Attachment C 

Survey of Well 55-7 Location 

JF-C001. 

DATE OF SURVEY' APRIL. 09. .2010 

EXHIBIT B 
LIGHTNING DOCK ND. 1, HI-01. LLC 

WELL LOCATIONS 
HIDALGO COUNTY, NEW MEXICO 

Sec. -7 Toyinshlp P5S Range'. A9V 

NATIVE RENAISSANCE 
JOHN F: ESQUIBEL 

DEVELOPMENT, CONSULTANT 

PLANNING 
CONSTRUCTION MANAGEMENT 
' - WASTEWATER .TREATMENT SYSTEMS 

Arizona - Colorado - Naw Moitkh 

,C«» 602-758-7530 - Basa ,828-282^776 
• 78 Clrady lane - Sedanaj-Anixjoii • S833B 
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Attachment D 
Down-Hole Test Pump Specifications 

•Piimp'Daia Snissi. -\ Am«t iM«44» j * l i£* i fc_ 

Company: 

Name-

Dale: 7/9/2009 AMERIMN-MARSHPUIVIPS 

12MC(iO,3lD9e): 

Typo: t480j_VRT-TURBINE/ENCL 
Synch'BpeBd; ISOO rfrniT 

CIMVL- ?951 

Spocific Speeds. 

Oinensiont. 

Vertical Turbine: 

Temperature: 25D"*F 
Pressure-- '534.psi g 
Sphere Siiei" ;0.62S in 

Speed: '1760'jpm 
Ota 9~375 in 

Impellaj", 

Ns- 2.S26 
Nsa: 56DS 

Suction: ft in 
Discharge. 6 tn 

Bo«18fc6: 1l:25;irt 
Max Mwai ; "o;75;in 
thrust * factor.' 10.8 ib/tt 

Power 450 hp 
Eye area: — i i i ' 

Flow: soOjUS flora 

Water 
Density: 62.25 l«ft* 
Viscosity: 1:105CP 
NPSHa- — ft 

M98* 140 ft 

Temperature: 60 T 
yipbr pressure; 0 2563 pH a. 
Aim pressure: fcj'psis 

Standard. NEMA Size: ''300, tip 
Enclosure.: TErC Speed: isop 

Framei 448T 
Slxlns.criteria: MaxPower.on Design Ciif»e> 

Head: 

EW: 

Power 

NPSHi: 

1152JJSgpm 

689 n 

82% 

243 hp 

22.9 fl 

3 3 3 5 : ^ 'Oe i l g rBJu ™ ' . 

Shutntt he3d. 960 ft' 

Shutoff dP: 415 psi 

Min flow 693 USflpm 

BEP 8J%® 11SS.US«im 

NOL power: 
263 hp @ 1500 US gpm 

}zx' "^..z^M^CVTrvVV.l.'il™ t 
Men power 

263 hp @ 1500 US gpm 

BOO 

500 Bin 

200, 

200 hp 

"1 

70 125 hp 
150 hp 

0 
40 

600 600 1000 1200 1400 1600 

20 
I 
in 
n. 
2 

Flow 
US 9prT 

1080 

900 

720 

540 

360 

Speed 
rpm 
1760 

1760 

1760 

1760 

1760 

200 

Head 
ft 

70S 

749 

778 

400 600 

Efficiency 

% 
81 

76 

BOO 1000 
US g p m 

Power 
np 

237 

273 

207 

1200 

NPSHr 
tt 

21.4 

17.5 

14. I 

PUMP-FIO 9 Selected from catalog; Amwfcan-Marsh.eo Vers: 20O9d 
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Attachment E 

Blowout Prevention Equipment Diagram 

Annular or Rotating BOP 
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Attachment F 

Surface Use and Access Agreement 

Between 

Rosette, Inc. 

And 

Lightning Dock Geothermal HI01, L L C 

January 10, 2008 
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SURFACE AGiESS ANDUSEAGREEMENT 

Tins SURFACE ACCESS: ANK WSE AGREEMENT ('Agreement^ is executed; ieffectiVe. 
January, j'D, ,. 2008, by and between ROSETTE; INC., with an address p£ 26.Rose Land, ;&i\imas5 SNrvL 
8S020:C;Qwner,!), and LIGHTNING TJOCK G E O T T L E R M A L HI-01, EEC, with" aii;;aa^ress?6,m52 
North-Edgewood Drive, Suite.375, Provo, Utah;("LD.G'':j. 

RECITALS: 

A. Owner owns record title to the''surface estate of certain real property located Ii i .Hidalgo; 
County. State of New Mexico, more particularly described onExhibit A hereto (hereinafter the "Subject 
Lands''), The United States of America,- though theBu (the "BLM::), owns the 
Reserved mineral estate, which includes the geothermal estate. Owner owns greetiliouse-6peratiohs;-whie 
are warmed: during the winter months by heatcsupplied by the utilization of geothermal resqurcesmear,' on f 

Of'arp,uhd;trie Subject Lands. 

B. LDG is the current owner o f a Ee'Bferal̂ eO.theritnal.Lease-NM-3,4790,.is,sufed[ F^hrmry; 1, 
1.-97-9 ("Subject Lease"), wherein the BLM: has: granted the holder of the Subject Lease :t-he». right/to. 
explore for and develop ihe -geothermal resources .Mder-lying' the lands covered by the Subj'eot' jjease, 
which includes the Subject Lands. AmaxExploratibri, -Inc. ("Amax"), a prior owner of the'SubjeCt Lease, 
and a predecessor of Owner entered into a letter agreement dated December 14, .19.78; ("i'978 
Agreement"), whereby Amax was granted;aeeess.to the Subject Lands to develop the Subject Eease. The 
1978 Agreement granted Owner's predecessor theright to drill to a depth of 1000 feet, below the surface 
and extract, geothermal resources there from for,. Use in its greenhouse operation. After litigation -with.the 
BLM, Owner abandoned use of the geothermal resources' from the Subject Lease and Subject Lands, and, 
pursuant to the settlement agreement with, the BilM, Owner has certain plugging and abandoning, ;and 
reclamation responsibilities. 

C. LDG intends to utilize certain existing geothermal wells on the. Subject Lands and tb'dr'ill 
additional geothermal wells or reinjection wells (such .existing and initially proposed wells, as depicted on 
Exhibit B, and all future wells that may be proposed-an'd drilled by LDG are defined herein collectively 
as the "Subject Wells") on a portion of the Subject,Lands (such initial'proposed well-sites, as depictedlon 
Exhibit B, and all future well-sites that may: be required for future wells, arc referred to herein 
collectively as the '"Well-Sites"), which \V;ell-Sites; will .include typical geothermal energy exploration 
production or reinjection equipment and facilities.. In connection,with accessing, drilling and operating 
the Subject Wells and access to power generation facilities, LDG requires a portion of the .Subject Lands 
to construct and maintain access roads erossihg-.the Subject Lands, including, without limitation, existing 
roads on the Subject Lands (an "Access, Road ROW'" and collectively the "Access Road ROWs"). In 
addition, LDG requires or may require a portion,of the Subject Lands to construct and maintain power 
plants, utilities, transmission lines, water- pipelines, water storage and other facilities related to the 
production, extraction, transportation and reinjection of geothermal resources and the generation and 
trarisportation of electricity therefrom (all such improvements constructed or to be constructed by LDG on 
the Subject Lands are referred to herein collectively as the "Improvements"). LDG shall attempt to 
locate all such Improvements'that require linear .rights-of-way within the boundaries of the Access Road 
ROWs when and where economically and operationally feasible, and Owner herein grants Access Road 
ROWs of sufficient length and width to accommodate any necessary or contemplated Improvements, 
Furthermore, it may become necessary for -LDG to obtain other rights-of-way to accommodate 
Improvements that cannot be located within an Access Road ROW, including without limitation, the 
Power Plant ROW, defined below, water storage areas, temporary construction easements, and other non-
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linear sur-faCem'ses (an "Other ROW'' and collecti vely the: "'Oth^RCjWs"!: The .rights-of-way for the 
.necessary Well-Sites (a "Well Site ROW" anel collect'ivelythe "Well Site ROWs"); the Access Road 
ROM's, and the Other ROWs, including the Rower Plant .ROW (defined below), are referred to: herein 
individually: ;as a "ROW" and all such rights-bfeway granted or to be granted hereunder shall be 
.collectively •referred to. as the "ROWs," 

D. Given the changed circumstances: recited above, EDG :and Owner desire to cancel .and 
'ferihihate the 1978 Agreement and enter into 'a hew surface use and.aceess.agreemeM 
their discussions and agreements regarding ED.G's access to and-use of the surfacfeestate of..the-Subject 
Lands',-, and/consideration provided therefore, for the drilling of tlie Subject Wells, the .construction .ofthe 
ROWs and the: development of the Improvements ;on the Subject Lands. The 1978: Agreement! shall 
ienniuate upon the execution ofthis Agreement.-

E. LDG and Owner have alsoagreed that LDG shall-have access to and use ofcertain water 
fights that:are,owned, by Owner, as mOreparticularly described below, 

AGREEMENT: 

NOW THEREFORE, in cphsideratipn of the mutual pfpniises set forth herein .and for; other; good 
.and valuable-consideration, the-receipt and -.sufficiency of which .are.-hereby ••acknowledged;-- the parties, 
hereto' incorporate the recitals above herein ahd;'agree as follows: 

1. Term of Agreement. The rights, including-all ROWs, granted by this Agreement shall continue 
until the -rights -.of LDG,- its successors or assigns, to •.explore for, develop, extract .or 'produce geothermal 
energy from the Subject Lease, or from.landspooled with the Subject Lease,/permanently and irrevocably 
terminates; provided that the rights granted tp'LDG herein shall, suftdye the terrnination of "the Subject 
Lease, so long as the power plant and related facilities on the Subject Lands are capable of producing 
electricity. 

2. Existing Wells. Owner hereby grants LDG, its employees and designated agents, and its 
successors and assigns, the right to access, re-open, re-drill, utilize, deepen; or to plug and .-abandon, when 
and i f LDG deems it necessary in furtherance of its operations on the Subject Lands, the 'following wells, 
and any other geothermal wells which exist.on- the Subject Lands: TED ,55-77, EGS: 12-7, GRED ,52-7, 
GRED'36-7 , GRED 57-7, and EGS 56-14 (collectively, tlie "Existing; Wells"); provided howeverthat'the 
Existing Wells shall not include Well #16 on Exhibit B, which is a, water well., that is-being used by 
Owner. Owner grants LDG access, to and the-'right to conduct.- any necessary operations with respect to 
the Existing Wells, as and where depicted on Exhibit B, except for .-monitoring, purposes,, subject to 
modification by LDG upon a final inspection and survey of the Subject Lands. The Well-Site ROWs for 
the Existing Wells (and all future wells) shall be initially large enough to accommodate drilling 
operations, not to exceed .6 acres, but shall contract upon completion of the wells to area sufficient for 
operation and maintenance ofthe well, not to exceed 3 acres. One or more of the Existing Wells are close 
to existing structures or equipment that is stored on the Subject Lands, that,may impede access, and LDG 
agrees to pay for the costs of repairing any damage caused by LDG's access or to pay the costs of 
removing or relocating any structures or equipment, in coordination with Owner. Owner hereby also 
grants LDG Access Road ROWs, with the right to use and expand existing roads, or construct and 
maintain new roads, as determined by LDG, to and for the development of the Existing Wells (the 
"Initial Access Road ROWs") as and where depicted on Exhibit B, subject to modification by LDG 
upon a final inspection and survey of the Subject. Lands. Owner-and LDG agree that the Initial Access 
Road ROWs, the centerline of which is approximately depicted on Exhibit B, subject to modification by 
LDG upon a final inspection and survey ofthe Subject Lands, shall initially be sixty (60) feet wide. LDG 
shall have the right to install additional pipelines, utilities, transmission lines and other Improvements 
along the Initial Access Road ROWs i f it becomes necessary-in its operations ofthe Existing Wells (or 

'- 9 -
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.future wells either on or adjacent to the Subject.Eands). Owner/grants to. LDG^ certain.Other'RQWsthat; 
'LDG.may requireior development of the Existing. Wells,, for other .Improvements, or uses that cannot, be 
.placed"within the boundary of the initial Access Road ROWs, ineiud'ing^w'ithout limitation-, water storage; 
;areas,;penhaherit.or temporary'construction.areas, aridtlieothMrights-of-wayneeds.ahd"uses^;as;:depicted. 
• on; Exliibit-.B, .qrsas requested by LDG subsequenfe t̂Ojthei executipn of this Agreement; sOnce/thc WeUr 
Sitet'for the Existing Wells, the Initial Access Road ROWS, and any other Initial .Other "ROWs granted' 

•hereunder. have been- surveyed and precisely, identified, by legal description, Owner and .LDG. shall 
execute; written, rights-of-way, in form sufficient for recording in Hidalgo County, that, crjnelusively' 

i'deritifyithe initial ROWs described herein. 

3;.. Rower Plant ROW. As noted above, LDG intends to construct a power plarit, and related 
facilities; including geothermal pipeline and .-utility connections totheplant and transmission-facilities out 
ofthe plant (the "Power Plant"), which power; pjahtislte'and connections, shall require and constitute; a 
"Power Plant-"ROW." The Owner hereby grants to LDG an exclusive Power Plant-ROW to-survey,, 
/inspect,, cqn'strtict,. develop, and. .operate the Power 'Plant and any related or necessary facilities: /or 
/Improvements. The Power Plant ROW shall be evidenced -by'-a recorded right-of-way) wltbf a/term that 
extends/for as long as the power plant 'facilities, are-capable of production of electricity,',and.fqr a;;period o f 
'time'thereafter for dismantling and remediation, as described below. LDG and Owner/shalf cooperate to. 
locate the/Power Plant ROW irua manner that/minimizes the effect on Owner's existing .surface, uses;, 
provided .that; notwithstanding the foregoing} the;Power Plant ROW shall be in.a. locatlon'Ori.the/Subject: 
Lands "that maximizes efficient access to and use of geothermal resources,, and to electricitylirarismissibh 
infrastructure and markets. LDG has delivered to Owner a rough, map of a possible Power Plant-site, 
along* with primary and alternate access, roads for the/Power Plant site, a copy of which is attached hereto 
as/Exhibit C, and Owner and' LDG mutually acknowledge and agree that the approximated rights-ofr 
ways ahef Power Plant site set out on that tough, map would be ah example of an acceptable..foeat.ion. LDG 
agrees to fence and secure the. Power Plant ROW. I f the Power Plant is no longer capable of production 
of electricity or i f LDG otherwise elects to pennanently shut down the Power Plant facilities for any 
reason, LDG shall provide Owner with written,notiee of its intent to shut down-the facilities., After giving 
notice of intent to shut down and dismantle the'plant, LDG shall-have three (3) years to dismantle and 
remove all infrastructure and improvements 'pertaining to. the Power Plant, including .all ^utilities and 
transmission facilities, and to remediate the underlying property to its natural condition. Upon.the request 
of LDG, Owner agrees to grant LDG a lease; in a/recordable form, with a term that lasts/for "as: long as the 
Power Plant is in existence and a reasonable time thereafter for dismantling, removal and remediation.,, of 
approximately twenty (20) acres (subject to the needs of the Power Plant and the activities of LDG in 
connection therewith),, for the land necessary for the .Rower Plant and, related facilities, at an annual, rental 
rate of S60 per acre. 

4. Future Subject Wells, ROWS,.and Improvements. LDG intends to develop future Subject 
Wells on the Subject Lands (in addition to the Existing Wells) ("Future Wells"), Additionally, LDG 
intends to construct and maintain related pipelines, utilities, transmission lines, production facilities, 
power generation facilities, water storage areas, access roads and other Improvements for such future 
Subject Wells. Prior to the-development "of any future Subject Well (not one of the Existing Well's) or 
Improvements on the Subject Lands in connection therewith, LDG shall provide Owner, in writing, 
notification ofthe proposed location ofthe desired Subject Well(s), Access Road ROW(s), or Other 
ROW(s) necessary for contemplated Improvements, and a description of the Subject Well(s), Access 
Road ROW(s) or Oilier ROW(s) to be constructed, (individually and collectively, as the context requires, 
any "Future ROWs"). Within fifteen (15) days of such written, notice. LDG and Owner, shall discuss the 
location ofthe necessary Future ROWs, in an attempt to locate any such Future ROWs in locations that 
reasonably minimize the impact to the current surface uses of Owner but that do not result in an undue 
economic or operational burden to LDG. The parties acknowledge and agree that such Well-Site RO Ws 
(for Future Wells) and other Future ROWs shall be located in areas that will maximize recovery and 
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efficient resources. LDG and Owners 
of either party, in connection with the location of Future ROWs, to discuss such locations. Once Future 
ROWs have heen; identified 'and surveyed for a precise legal'deset-iplion, Owner and 1.1)0 sliialliexecute; 
written rights-of-way, in form sufficient for recording in Flidalgo County, that conclusively identify the 
Future ROWs. 

5. 1978 Agreement. Owner and LDG mutually agree lb terminate and cancel the 1978 Agreement 
asof the execution date herewith, and replace the 1978 Agreement with this Agreement. Owneragrees to 
release LDG or claims arising under the 1978 Agreement, and LDG agrees to release 
Owner:6f aily,obligations or claims arising tinder the 1978 Agreement. Owner and LDG understand ;that 
this: Agreement is intended to replace and supersede the 1978 Agreement. 

6. Consideration for Agreement. As consideration for the execution ofthis Agreement, LDG shall, 
provide;ihe following to Owner: 

(a) Upon execution of this Agreement, LDG shall pay to Owner a one-time payment in the 
amount of Three Hundred Twenty Thousand and No/100 Dollars:($320,()00.00). 

(b) LDG shall pay Owner a minimum annual fee of $1,000.00 as consideration for use of or 
access/to Owner's existing cold water delivery infrastructure Thereafter, LDG shall pay lhe,S i,000:00;fee'' 
prior to: fhe /anniversary date of this Agreement, provided that failure to make such payment shall not 
constitute an event; of breach or default under this Agreement; until Owner has provided LDG with 
written notice of the failure to make such, payment, arid LDG fails to make such annual payment..within 
twenty;:(20) days of such written notice. Moreover, iii the event LDG fails to make such payment after 
such 20-days written notice. LDG's right to- access Owner's cold water 'delivery infrastructure shall 
terminate, but the remainder of this Agreement shall remain in full'.force and effect (including all ROWs 
granted of to be granted hereby). 

(c) For the use of cold water (see Section 14(b)) provided by Owner to LDG for cooling and 
other purposes, LDG has agreed to pay an annual payment equal to $50 per acre foot of water to be used 
by LDG during the next year, less the $1000.00 minimum fee set forth above (in other words, the $1000 
fee set forth in Section 6(b) above shall be included as part of, and hot in addition to, the annual payment 
described in this Section 6(c)). LDG shall provide to Owner an estimate of the amount of acre feet" of 
water that LDG shall use for. the following year, and shall pay the annual payment based on such 
estimated.amount, prior to the anniversary date of this Agreement. At the end of such year, i f LDG's use 
of water for the prior year exceeded the estimate, then LDG shall remit the payment for such acre feet 
used in excess of the estimate for the prior year with the payment:for the next year's estimated water uses. 
The consideration set forth in Section 6(a) above includes the first year's payment for water use under this 
Agreement. In the event LDG fails to make such payment after such 20-days written notice, LDG's right 
to access Owner's cold water shall terminate, but the remainder of this Agreement shall remain in full 
force and effect (including all ROWs granted or to be .granted hereby). 

7. Cessation of Development or Abandonment of Lease. LDG intends to explore for geothermal 
resources on the Subject Lease for the purpose of generating electricity. If LDG fails to take reasonable 
actions to commence exploration for or development of geothermal resources on the Subject Lease within 
two (2) years of the date of this Agreement, or. if LDG determines at any time, either before or after such 
two (2) year period, to abandon development of geothermal resources on the Subject Lease (and provides 
Owner with written notice of such intent to abandon the Subject Lease), then LDG agrees to take such 
reasonable steps necessary to designate Owner as an operator (with the BLM) for purposes of operating 
shallower formations under the Subject Lease (down to 100.0 feet, consistent with the historical operations 
of Owner), or, if LDG determines it is in its interest, to assign operating rights in the Subject .Lease to 

- 4 -



Lightning Dock Geothermal HI-01, LLC 
Proposed Operations and Drilling Plan, Well TFD 55-7 
Attachment F 

Owner; from the. surface down tp LQQp feet. Notwithstanding;the .foregoing, if LDG .determines; thatit 
intends to; cornpletely abandon the Subject Lease, and provides written notice ;of such intent to Owner, 
then- LDG'shall assign the; entire lease;.over to:* 'Owner,/upon., assumption^ by Owner of all fights and 
responsibilities under'the Subject Lease, jMpfeov^ in cpnnectibn with:such.designation 
ofipperator.it shall agree tofurn over tO:=,Ownerthe fbllowingi:Existing;Wells,,as shown..on.Exhibit B, 
unplugged and. accessible; Well :#10, 1$en,1£l.l,. 'WM. $25> provided however that Owner shall 
ass;uine;;all}plugging, abandoning, feelamatidh;andiother^ such wells and shall post any 
required bonds in connection with 'the' 'assigrurifent': [and. ;as'su'mption'- of such wells. The foregoing 
agreement ,of LDG to. desigfiate.O an gpWtor-;(pr'assign- 6peratihg;rights Or all of the. Subject 
Lease) is subject to the approval of the BLM-. LDG's porranitment- tp --commence exploration ând 
development activities bn the SubjectJLease; is also subject to ;delay or suspension as result of events, of 
Force Majeure. "Force Majeure"'shall include, withouflimitation, the following: strikes;, lockouts; riots; 
action;-of the elements, including but;M^ explosion, flood, volcanic activity, earthquakes, 
on tidal waves; accidents; delays: in transpprtatibn; inability .to secure labor or materials in thc open 
market; laws.rules or regulations .o;f.any,fedbr.al, Sta.te,,Gpuntyr,M orother :gQ'vei^enta^agen'cy,, 
authority or •representat i ve.!M failure or delay in-:issuance of.necessary-penhits. 
or approvals; war (whether declared :or undeclared ^including terrorist' acts);, acts of God'; litigation' or 
administrative proceedings; affecting title, to lands ..covered hereby or operations, thereon; inability to-
secure .or'.absence of a. market for .commercial ;saTe of geothermal resources or electricity .generated 
therefrpmj-produced fromthe Subject. Lease or ;bf derivatives;dev;eloped..by.LDG therefrom;'or by .pther 
matters or conditions beyond the; reasonable control of LDG, whether of hot similar, to, the conditions or 
matters-inthis definition specifically enumerated. 

•8. Cooperation. Owner agrees to .reasonably, cooperate with LDG, in good faith, to support and 
promote the successful development of gepthermai resources and the generation of electricity from the 
Subject Lease. 

9. Pipelines, Utilities. LDG hereby agrees to locate all pipelines and other linear utilities at all 
points along an applicable Access Road ROW;of. Other.ROW where reasonable.and practical. However, 
there may be instances where pipelines, transmission facilities and other Improvements cannot be placed" 
along an Access Road ROW, in which case ,LDG shall be granted separate Other ROWs for such uses. 
LDG shall not be required to bury pipelines or other utilities. 

10. Access Road ROWs. LDG agrees that it shall construct and/or improve all currently 
contemplated new roads and existing .roads along, the center line(s) approximately depicted on the 
attached Exhibit B, subject to modification by LDG upon a final inspection and survey of the Subject 
Lands. During the construct ion, or improvement of any road, under an Access Road ROW, including the 
installation of pipelines and other utilities, the right of way shall be sixty (60) feet wide, and LDG shall 
have a temporary license to; use other, pprtions .of the Subject Lands during the construction phase of such 
roads (including the installation of pipelines and other utilities) to park equipment or store gravel or other 
supplies, provided that LDG shalLreplant and restore any temporary use areas tp their natural condition 
prior to construction. Upon completion of construction of the road (or expansion or improvement of 
existing roads) and installation of pipelines and other utilities, the Access Road ROWs shall be forty (40) 
feet wide. The roads shall be graded, and improved with gravel. LDG agrees that it shall maintain the 
Access Road ROW7s to industry standards as a gravel road during the term ofthis Agreement. LDG shall 
not be obligated to remove snow that may,accumulate on the road, and shall not be responsible for paving 
the road, providing curb and gutter, or otherwise improving the road to accommodate increased traffic 
from Owner's lands. The same provisions of this Section 10 shall apply to all future roads and Access 
Road ROWs to be constructed and maintained'by LDG on the Subject Lands, including Access Road 
ROWs or Other ROWs to the Power Plant ROW. ' 
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11. Owner's Right to, Use the ROWs. LDG shall have the exclusive right to use and maintain the; 
Well .'Site ROWs. and. any -Other ROWs;(mcluding the Power Plant •ROW);:, :LDG shall have the non-;-
exclusive right to use; and.maintain.the Access Road ROWs during 'tire term o f this Agreement: for its: 
•purposes. LDG hereby agrees' that Owner; ;and its successors; assigns,, employees, agents, iriyitees .ahd: 
(licensees;, shall .have., the right to use the Access Road ROWs for access; to. ..the-.xe.m înder-pf ̂ neif-sj, 
property as .currently owned and used. Owjier; "and its successors, assigns;,. employees, agents, iinyitees' 
and.licensees shall not interfere with LDG's operations on the Subject Lands or the use or maihienance;of 
;the/Aecess; Road.ROWs'(or the other RQWs), and Owner shall be responsible for any cost of repa'inng; 
damage,-to ;any road caused by Owner,, or; its-successors, assigns, employees, agents, invitees and; 
licensees;: Any proposed use of or hrodifjcatipri to;;an Access Road ROW by Owner, pr its successors, 
-assign's,, employees, agents, -invitees and licensees, which--would, or may be likely to injure, damage or-
interfere with the Access Road ROW, Shall- require; the prior written consent Of LDG; ran express'' 

:agfe^ient;6f Owner to assume all costs and damagegi;and 'shah,require, at LDG'soptt'ori, the preseriee'.of 
LDG'S-'agenfor employee to monitor the activity-. Owner, ancfits successors, assigns, employees;; agents-. 
lnyitees0,ahdllieensees abide by all written safety and ;other;ihstnictipns:regarding use ofthe roads 
:that>are,provided by,LDG. When LDG no-longer requires,an.AGcess:Road;;ROW''for its qpera'tiOns,;.LDG 
shall 'provide-written notice of its. intent to abandon use, and Owner shall have; the 'option' tp; :assu!pe 
-eohtrdl-and maintenance .over the Access Road.RQW'by" notify trig ;LDG. within thirty;(30)-.days of-receipt 
:of''such notice;-otherwise, LDG .shall remediate and restore the property co%'ered by an: Access .'Rqad' 
.RQWimaccordance with applicable law. 

12. Indemnification. 

(a) Owner, its successors and,assigns,,does hereby.agree to relieve, release, indemnify and 
hold LDG, its managers, members,.successors, assigns, employees, agents, invitees and licensees, 
harmless and agree to defend LDG,, its ..managers,, members, successors, assigns, employees',, 
agents, invitees and licensees, from any claim of damage to any person or property arising'outiof 
use of any ROW or other activities oh .the .SubjectLands for 'damages' proximately caused by 
Owner, its successors, assigns, invitees, and licensees, which damages include specifically but 
without limitation, all damages sounding, iri tort, (whether by way of nuisance, trespass, 
uitrahazardous activity or otherwise) andVbr involving environmental contamination and its 
incident response, compensation or liability, and also including all expenses, reasonable 
attorneys' fees, court costs, and wdtness.,fees,.;and other'mqnies expended by or incurred by LDG 
orits agents, in the event it shall become necessary for-LDG or its agents to defend themselves 
from any claims made by anyone-as a result of the use of,any ROW or other activities, on the 
Subject Lands, by Owner, its succes'sofs,.*assigriS, invitees, and'licen'sees, but not otherwise. 

(b) LDG, its successors arid assigns; hereby agree- to relieve, release, indemnify, arid hold 
harmless and agree to defend Owner, its successors, assigns, employees, agents, invitees and 
licensees from any arid all claim of damage to-any person or property arising out of us'e; ofthe 
Subject Lands for operations by LDG or its agents for damages proximately caused by LDG or its 
agents, which damages include specifically but without limitation, all damages sounding in tort 
(whether by way of nuisance, trespass, .ultrahazardous activity or otherwise) and/or involving 
environmental contamination and its- incident response, compensation or liability, and also 
including all expenses, reasonable attorneys' fees, court costs, witness fees and other monies 
expended by or incurred by Owner, its- successors, assigns, employees, agents, invitees and 
licensees in the event it shall become necessary for Owner, its successors, assigns, employees, 
agents, invitees and licensees to defend themselves from any claims made by anyone as a result 
of LDG's operations, on, across or over the Subject Lands, but not otherwise. 

13. Confidentiality. Owner hereby agrees, unless compelled by court order or subpoena, that the 
terms and conditions ofthis Agreement, including but not limited to the payments referenced in Section 6 
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above, shall remain confidential and, w i l l : not be disclosed or released, to, any otherperson(s) or third 
parties. LDGcah disclose the existence and terms'of this. Agre.em'eiitW;its discretion. 

14.. Water Rights. Owner currently owns;water rights that pertain to the Subject,.Lands,- whiclvare' 
morepa'riicularly described.in Exhibit D hereto. :0,wner is currently using a,poftion of its: waterifights for 
the operation of its commercial greenhouse business, for domestic consumption' and Some: Jimited 
irrigation 'heeds ("Current; Water Usage")'. .Any'water rights; :tn'at;Owrief';c'ufre owns but :is not 
currently using; to satisfy the Current Water Usage shall be referred •to»'herei-n as the "Excess .Water 
'Rights," LDG requires a /minimum of apprpxiniately 600; :acre-feet o f water for the cooling and 
operational meeds of the Power Plant, and, 'Owner- agrees that, i t shall .make commercially reasonable 
efforts to. meet those waterTequim Water Rights, and: shall not;lease^r'transfer any 
of 'its water rights: until LDG's water requirements, are being adequately 'met. Owner agrees:/tb;provide 
LDG .access to and use of all Excess Water Rights asfollows: 

(a) Owner grants LDG the right, to use. Excess Water Rights, for the .drilling and: test ing;-of 
geothermal wells on the Subject.Lands. LDG/shall b.e,;responsible for. alkcosts ;of connecting to-Owner's 
water system. 

(b) Owner hereby grants LDG, the;preferential right to the use of all.'lxces's Water 'Rights for 
''the, development and operation of the Power Plant .and-the appurtenant geothem^ ,LD,G-shali-, 
install a metering system, at its own cost and expense, if necessary-to comply' with any requirements .of 
any gpvemmentaLagency or authority. LDG shall also bear the, full.cpst of cprm'ectiphs to Owner's water 
systems and infrastructure, and, if necessary, any-upgrades to Owner's water system .necessitated by 
LDG's use of the Excess Water Rights. LDG shall provide,, free of cost, all electricity necessary for 
pumping any Excess Water Rights for LDG's use. LDG shall pay for any metering, studies or reports 
that may be required to establish a precise amount: of Owner's available 'water rights, the amount;of the 
Excess Water Rights and/or LDG's water needs for the Power Plant or -geothermal resources 
development. Once the amount of LDG's water rights requirements are established, Owner and LDG 
agree to enter into a written water use agreement that evidences LDG's rights.to.the Excess, Water Rights, 
which agreement shall be. recorded in the county real property records ("Water Use Agreement"). 
Owner .covenants and agrees not to transfer or sell any of the Excess Water Rights, until the Water Use 
Agreement is executed and recorded. 

15. Drilling of Water Wells on the Subject Lands. LDG requires a certain amount of water to 
effectively produce geothermal energy from the Subject. Wells. Owner understands that any drilling; of 
water wells' on the Subject Lands or land adjacent to the Subject Lands, under certain conditions,-could, 
significantly and adversely impact the ability of LDG to explore for and, produce geothermal energy. 
Accordingly, Owner hereby agrees to not drill or construct any water wells on. the. Subject Lands or on 
adjacent property to the Subject Lands that Owner owns without first giving LDG written notice of its 
drilling plans to LDG. Owner agrees to use its best efforts to cooperate with LDG to obtain any 
additional water rights that LDG may need, or apply for to drill the Subject Wells andfor generate 
electricity from the geothermal resources underlying or pooled with the Subject Lands. 

16. Notices. Owner may give any notice or-deliver any document hereunder to LDG by mailing the 
same by prepaid registered or certified mail addressed to LDG to the address-set forth in the introductory 
paragraph above, attention General Counsel, or by delivering the- same in person to the above-referenced 
address of LDG. LDG may give any notice or deliver any document hereunder to Owner by mailing the 
same by prepaid registered or certified mail addressed to Owner at the address set forth in the 
introductory paragraph above, attention Dale Burgett, or by delivering"the same to Owner in person. For 
purposes ofthis paragraph, either party may change its address by written notice to the other. In case of 
any notice or document delivered by registered or certified mail, the same shall be deemed delivered 
when deposited in any U.S. Post Office, -properly addressed as herein provided, with postage fully 
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prepaid. .'Notices/shall be in writing and:shal>te the addresses set;foi#in;the 
introductory paragraphhereto, or to s'u'ch:addr'ess ,as either party.,may-desigiiate:'t6 the Other in .writing-hot 
less than thirty (30) days before that eyent.which.triggers notices. Notices' shall be effective the tliird'sday• 
after the date.;bf mailing, postage prepaid. 

j'7. Rehabilitation and Restoration; Upon tgrtrunation of this Agreement, LDG, shcdl.'restbreijie 
Sulyect JLarids near as possible to their bfiginal conditions prior to .TOnstrueti'on i n 'atscordanfe; Witvi: 

acceptable industry practices and all applicable laws-and regulations in .effecrat, the titiie qf^restoratfon. 
To thCi-extentihereis any environmental^ for property sun'O.uridmg'a'ny/ROW, Owner 
grants LDG a temporary right-of-way to use as much of the Subject Lands as it may require for 
ehvironmehtal rernediation. LDG shallhaye thfcfight to use necessary space outside of the right-of-way 
-for repair of'.any roadway or facilities. If upon termination ofthis Agreement, or intended,abandonment: 
of :an .Access;,Road ROW or some other ROW'hereunder, LDG :agrees and.Owner elects;'tg assWnje; 
ownership and use of any road, well, or other improvements, then Owner shall expressly assume :all 
liabilities or responsibilities, including without, iitrutation. ,all '•Jiiture reclamation (or plugging: .and 
abandoning, for wells) obligations, arid shall .hold, hafriiless LDG upon assumption .of responsibility for' 
such road, well or other Improvements. 

18. No Storage or Repair of Equipment:. LDG shall riot allow any construction '•equipment, oj' 
materi'alsto be stored on Owner's property outside4116 confines ofthe fenced Power Plant ROW'beyond'. 
ninety (90) days after completion of cqnstfu.ctiqri of a ROW or Improvements, unless ap'prbyecl, ;'iri 
advance, by Owner. LDG-.shall endeavor to: maintain, clean, neat and orderly roads and facilities,at .all 
times. No construction equipment shall he fepairecfor -'.maintained upon the property of the-Ovvhef outside' 
the boundaries of the .fenced Power Plant ROW,, except, in the case ofemergencies, to prevent-damage-to. 
the Subject Lands or neighboring properties; No motor fluids will be disposed of on the property rof 
Owner. 

19. Taxes. Owner shall continue to be responsible for the payment of property taxes, if applicable. 
LDG agrees to pay all additional taxes that may be assessed against the Subject Lands by reason ,of 
improvements placed thereon by LDG. Owner,,shall provide LDG with written evidence that Owner'has 
paid all.property taxes on the Subject Landsatieastthirty (30) days prior to when due. I f Owner fails to 
pay property taxes on the Subject Lands, LDG shall have the,right, but not the obligation, to pay such fax-
obligations on Owner's behalf, and such payment, with interest accruing-at Eighteen Percent (1,8%) per, 
aimurri, shall be clue and payable by Owner to LDG within thirty (30) days bf payment by'LDG. 

20. Recorded Right-of-Way; ROW Map; Upon the request of LDG or Owner, LDG.shall'prepa're a 
written' right-of-way, in recordable form, which can be recorded in Hidalgo County to provide 
constructive notice of the exact location of any right-of-way granted pursuant to this Agreement. 
Moreover, LDG shall maintain a map of the Subject Lands, (starting with Exhibit B) which.reflects all 
surface uses and ROWs used or required by LDG, and as new ROWs are obtained by LDG under'this 
Agreement, LDG shall amend and maintain a; current map and'survey of ROWs, a copy of which shall ;be; 
provided to Owner. 

21. LDG Financing. Owner agrees to execute, any documents reasonably required by any lender of 
LDG to pennit LDG lo obtain financing for LDG's activities on the Subject Lands. Such documents may 
include, without limitation, a certificate of Owner confirming the validity and enforceability of this 
Agreement, that there are no defaults under this Agreement, that' this Agreement shall survive any 
foreclosure and may be assigned to subsequent purchasers at foreclosure, consent of Owner, to the grant of 
LDG 's rights in this Agreement to a lender for security purposes, and any other covenants and agreement's 
that are typically required by institutional lenders. Moreover, if Owner has existing deeds of trust, 
mortgages, or other liens on the Subject Lands at the time of this Agreement, Owner agrees to obtain 
subordinations from its lenders and lienholders with respect to this Agreement, on the form to be provided 
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py- LDG; either, prior to execution or within' thirty ,(30) days; .after execution, as elected by LDG, The 
subordihatibh; agreement may be recorded •with- the Memorandum described in Exhibit 'G or recorded 
separately. 

'22. Governing Eaw. Thc laws of the> State of New Mexico shall control the rights, of. the-parties 
uiiderthis'cpntract. 

23. Waiver. By signing this Agreement, neither-party waives its statutory and common law-rights to 
occupancy ,andrenjpyment of their respective estates, except as .expressly/pro'vided in. this ..Agreement. 

24; ..Assignment of Rights. All rights and obligations under this Agreement: shall, run with the 
Subject Lands-;and, shall inure to the benefit of-and be binding upon the heirs, successors, or .assigns, of 
-.each party., :LDG may assign its rights 'in this Agreement without the prior written consent of Owner, 
-including, without limiting the foregoing, assignments for purposes^of providing security for any loans. 
Moreover,. LDG shall.have the right to assign all oriany portiori.of the ROWs to another entity of person, 
separate from .ownership of the Subject Lease. Tlie parties hereto agree to execute-ajmempranduni.ofthis 
Agreement, which shall be in form sufficient to record in the Hidalgd'Gburify'real property fecofds,:in.the 
form provided by LDG. 

.25. Amehdmerit. This Agreement constitutes the entireAgreeme'rit ..freUveeri thecpa î'es^pe-rjainihg'.to 
the: subject matter contained in it and supersedes all prior and contemporaneous agreements; 
representations;-and understandings of the'parties .with respect thereto. No: supplement; modification, of" 
amendment of this Agreement shall be binding unless executed-.in writinghy all parties. 

26. Counterparts. This Agreement may be executed in counterparts. Each counterpart shall 
constitute an original and all counterparts together shall constitute one and the same document. Receipt-
by party hereto of an executed copy of this Agreement by facsimile shall constitute conclusive evidence 
of execution and deliveryof the Agreement by'the signatory thereto. 

[Signatures on. the follow.ing page] 
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:0.aled5e'ffeGWye£as of the.date first written above,-

OWNER: 

ROSETTE,ENG. 

-Name:' . J A ^ ^ ^ i j r < . ' . -//s/Zr ~— 

EDG: 

LIGHTNING DOCK GEOTHERJN'IAE HI-01, LLC 

Name-: 
Title: C^-f-Q 
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EXHIBIT A 

Legal ©escriDtion of.the:Subject Lands. 

A. LDGjs the,;0,wner oLFederai Geotherrnal/Lease^^ granting 
L^Gti ier i the lands 
covered by the lease, described as follows: 

Sec.* Lata 3,4, :S, % % SEI/4NWIM 
See. 4;EI/2SW1/4 

Sec,i: Ms'I,2,3,4f Sl^NEl/4f ^1/4^1/4, E1MSWM, SE1M, 

mi 

Sec 11; NBi/4. Wl . 
Ses, 12: ALL'. 
Sec 13: mmi/t 

CobtaJBing a^W^wmj imere or less 

LDG has applied for FederaLGeothermal Lease NM 108801, which is pending final 
approval by the BLM'and will be included with the Subject Lease upon approval, 
granting-LDG the right to explore' for and develop geothennal resources 
underlying the lands covered by the Subject Lease, described as follows: 

T2SS. MOW, N.M.P.M. 
Sec. 14; AH 

Containing MO.00 acres, more or less 

B, Owner is the owner of the land ("Surface Lands") covering, in part, the Subject Lease, which is 
described as follows: 

1. Sections 7 and 18 
T25 S/R19W, N.M.P.M 

And 

Sections 11,12, 13,14, and 23 
T25 S, R20 W, N.M.P.M 

Containing 2,592.473 acres, more or less 

C. "Subject Lands" shall be the surface area wherein LDG's Subject Lease underlies 
Owners Surface Lands. 
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EXHIBIT B 

Initial Inventory of Existing Wells and Location of Initial Contemplated ROWs 
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EXHIBIT C 

Sample Power Plant ROW and Access Roads for a Power Plant 

Lightning Dock Geothermal HI-01, LLC 
5152 North Edgewood Drive Suite 375 
Provo, UT 84604 

L e g e n d Lightning Dock Gedtliermal 
j . ff»~i0 ~ _ ,„ , Power Plant and 

* * * * * Secondary Access R c u s a . f | _ _ l Raser redenii Gecmerrnal Lease 

— Pr ina iyAccs j j Route , g § | Bui{«tt_B«m<l><y A C C G S S . R O W 

t ' • 3 eposes Plant Legation Hildago County, Nevada 
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EXHIBIT D 

; Water.'.Rights'Description 

A, .Owner represents anel warrants ownership/.of the following; Water Rights identified, by/ 
New Mexico Office of the State Engir^er Numbers; 

A-13., with points,of diversiohiocated in Sectionl 3, Township. 2-5 
South, Range:20 West, N.M,P:M. 

A-36-A, withpoints of diyefsion.located in Sections 6 and 7, 
Township 25 South, Range; 19'West. N.M.P.M., and Sections 4 
and 12, Township 25 South, Rangei20 West, N.M .P.M. 

A-35-D, withpoints of diversion located in Section: •7i;'lFbwnship> 
•25:;Southj .Range 19'WestpB.lvLP.M;, and.Section A, Township::25; 

South, Range,20 West,;N.M.R.M: 

A-51, with points.ofdiversionTocated in S.ection l.Q, Township 25 
South, Range.20 West, .N:M.P.M.: 

A-64-A, with points of diversion in. Section 7, Township.25 South, 
Range 1.9. West, N.M.P.M. 

A-384, with points.of diversion: iri Section 12, Township 25 South, 
Range 20 West, NaVLP.M. 

A-3 85-, with points of di version in Section 7, Township 25 South, 
Range 19 West, N.M.P.M. 

A-3 86. with points of diversion in Section 7, Township 25 South, 
Range 19 West, N.M.P.M. 

- .14 -





STATE OF NEW MEXICO O I L C O N S E R V A T I O N o iVfs iON 

ENERGY AND MINERALS DEPARTMENT S A N T A r ' t , * e w M c " 1 c o ' i » » . i 

GEOTHERMAL RESOURCES WELL LOCATION AND ACREAGE DEDICATION PLAT 

A l l distances mus l L>i I ro rn ihe ou le r boundar ies o l the Sec t i on . 

Form G-102 
Adopted 10-)-74 
Revised 10-1-78 

Operator Lease 

L i g h t n i n g Dock Geothermal HI-01, LLC 
L'nit t e l l e r 

N / A 
SC<J 1 ion ^ T o w n s h i p 

25S 
Ha rigr 

19W 
C o u m y 

H i l d a l g o 

A c t u a l f o o t a g e Loca t i on o f We l l : 

2 4 5 4 . . E a s t 
feet I r o m tne 

l ine a m ! 2 3 4 5

 f e e t f r „ m , „ e S O U t h l ine 

C r o u m l Level Elev. 

4 2 0 1 ' 
l * roduc ing I ' o rma t i on 

o p e n h o l e jiw w i l d c a t 
Oeclicatcd Acreage: 

N / A - A c r c s 

Federal NM-34790 Well No. 
TFD 5 5 - 7 

1. Ouiliiie llic acreage dedicated to (lie subject well by colored pencil or hacluire marks on (he plat below. 

2. If more than one lease is dedicated to the well, outline each and identify the ownership thereof (both as lo working interest 
and royalty). 

3. If mote than one lease of different uwnersip is dedicated to (he well, have Ihe interests of all owners been consolidated by 
conimunitizalion, unitization, force-pooling, etc? 

I i Yes L_ No If answer is "yes," type of consolidation 

If answer is "no," list thc owners and tract descriptions which have aclually been consolidated. (Use reverse side of this form if 
necessary.) — , . ; 

No allowable will be assigned to the well until all interests have been consolidated (by communitization, unitization, 
forced-pooling, or otherwise) or until a non-standard unit, eliminating such interests, has been approved by the Division. 

M i n e r a l s - - ' A l l s e c t i o n 7 

Surface -- |SE 1/4 - Arc h i e 

I 
I 

I 

+--
I 
I 
I 
I 
1 

I 

Federal Lease NM-34790 

L. Green 

x | 2454 

_L. 
234 5 

CERTIFICATION 

/ hereby certify that the information 

contained herein is true and complete to 

the best of my knowledge and belief. 

'» . J JO 80 \J?0 MJ'jO l«DO 2310 2t*0 2 0 0 0 » 5 0 0 1 0 0 0 

Nam* 

Benjamin J . Barker 

V . P . Resource Dev. 
C o m p a n y 

Raser Technologies 
Dale 

A p r i l 1 2 , 2 0 1 0 

/ hereby certify that the well location 

shown on this plat was plotted from field 

notes of actual surveys made by me or 

under my supervision, and that the same 

\s true and correct to the best ol my 

knowledge and belief. 

see a t t a c h e d c e r t i f i e d 

survey p l a t 
Dale Surveyed 

A p r i l 9 , 2 0 1 0 

He^isteted I'rofcssiiMial Kn^i'iieer 
and/or Land Surveyor 

J o h n F . E s q u i b e l 

Certificate No. 

5 9 4 9 
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DATE OF SURVEY.: APRIL. 09, -010 

EXHIBIT B 

LIGHTNING DOCK ND. 1, HI-01 LLC 

WELL LOCATIONS 

HIDALGO COUNTY, NEW MEXICO 

Sec, 7 Township 25S Range 19W 

NATIVE RENAISSANCE 
JOHN F. ESQUIBEL 

DEVELOPMENT CONSULTANT 
LAND SURVEYING 

PLANNING 
CONSTRUCTION MANAGEMENT 

WASTEWATER TREATMENT SYSTEMS 

Arizona - Colorado ~ New Mexico 

Cell 602-758-7530 - Base 928-282-9776 
76 Cindy Lane - Sedona, Arizona 86336 



STATE OF NEW MEXICO O I L C O N S E R V A T I O N D I V I S I O N 
w. o. uo x j o • a 

ENERGY ANO MINERALS DEPARTMENT s n N T A F E . N 1 - w MCKICO 87501 
GEOTHERMAL RESOURCES WELL LOCATION AND ACREAGE DEDICATION PLAT 

A i l distances must tin t ro rn tho o u l c r »>oun_arjns of t l ie Sec t i on . 

Form G-102 
Adopted 10-1-74 
Revised 10-1-78 

Operator 

L i g h t n i n g Dock Geothermal HI-01, LLC 
Unit l-ellcr 

N / A 
Seel ion ^ Townsh ip 

25S 
Jtanre 

; 19W 
Coumy . 

H i l d a l g o 

Actual footage Location of Well: 

2454 r f „ E a s t 
feel f rom the 

line and 
2 3 4 5 , , f ,. S o u t h 

feet f rom the 
line 

l*roducin^ fonnat ion 

open h o l e 
I'oo! 

w i l d c a t 
Dedicated Acreage: 

N / A 

Lease Federal NM-34790 Well No. 
TFD 5 5 - 7 

1. Outline thc acreage dedicated to tlie subject well by colored pencil or fiachure marks 011 the plat below. 

2. if more than one lease is dedicated to thc well, outline each and identify the ownership tltcreof (both'as to working interest i 
and royalty). - ! 

I 
3. If more than one lease of different ownersip is dedicated lo the well, have the interests of all owners been consolidaled by 

communitization, unitization, force-pooling, etc? 

LTJ Yes LTJ No If answer is "yes," type of consolidation , 

If answer is "no," list the owners and tract descriptions which have actually been consolidated. (Use reverse side of this form if 
necessary.) . : 

No allowable will be assigned to the well until all interests have been consolidated (by communitization, unitization, 
forced-pooling, or otherwise) or until a non-standard unit, eliminating such interests, has been approved by the Division. 

M i n e r a l s 

Sur face 

\ 

A l l s e c t i o n 7 

iSE 1/4 - Ar c h i e L. Green 

Federal Lease NM-34790 
1 

x I 2454 

2 34 5 

I 
I 

C E R T I F I C A T I O N 

/ hereby certify that the information 

contained herein is true and complete to 

the best of my knowledge and belief. 

o . ajn i\t,a eo v-j/o 10 50 loon 2311 2t«o 

Nans* 

Benjamin J . Barker 
1'o.silion 

V . P . Resource Dev. 
C o m p a n y 

Raser Technologies 
Dale 

A p r i l 12, 2010 

/ hereby certify that the well location 

shown on this plat was plotted from field 

notes of actual surveys made by me or 

under my supervision, and that the same 

is true and correct to the best ol my 

knowledge and belief. 

see at t a c h e d c e r t i f i e d 

survey p l a t 
l>ulc Surveyed 

A p r i l 9 , 2 0 1 0 

Ke^iMvtcd l'n>fcssitMial Knuineer 
a t i j /or Land Surveyor 

J o h n F . E s q u i b e l 

Certificate No. 

5 9 4 9 





STATE DF NEW MEXICO 
ENERGY ANO MINERALS DEPARTMENT 

| N O . O F COPIES R E C E I V E D 

1 D I S T R I B U T I O N 

j F l ic 

1 N . M . B . M . 

! U.S.G.S. 

i Opera tor 

1 Land O f f i ce 

O I L C O N S E R V A T I O N D I V I S I O N 

P. O . Q O X 2 0 6 8 

S A N T A F E . N E W M E X I C O 8 7 5 0 1 

APPLICATION FOR PERMIT f 0 DRILL , DEEPEN, 

OR PLUG BACK—GEOTHERMAL RESOURCES WELL 

Form G-101 
Adopted 10-1-74 
Revised 10-1-78 

| l a . Type o f W o r k Or 111 L - " 

b. Type of Well 

Deepen • 

Geothermal Producer 

Low-Temp Thermal • 

Plug Back L_ 

Temp Observation • 

Injection/Disposal L_ 

5. Ind ica te T y p o of Leaso 

STATE • N A " F e ^ g f ^ 
S.a State Lease N o . 

Federa l NM-34790 

7. Unit Agreement Name 

8. I-arm or Lease Name 

N / A 

2. Na.ne of operator L i g h t n i n g D o c k Geothermal H I - 0 1 , LLC 9. Well No. 
TFD 5 5 - 7 

3. Address of Operalor 5152 Edgewood D r i v e , Provo, Utah 84604 10. Field and Pool, or Wildcat 

W i l d c a t 
i A. Loca t ion of Wel l 

U N I T L E T T E R . LOCATED 2 4 1 1 . 9 E F T FROM THF E a s t 

PROPOSED CASING AND CEMENT PROGRAM 

SIZE OF HOLE SIZE OF CASING WEIGHT PER FOOT SETTING DEPTH SACKS OF CEMENT EST. TOP 

MIRU d r i l l r i g . 

2. D r i l l out cement p l u g from 1450' t o 1550' approx. 

3. D r i l l out cement p l u g from 1890' t o 2090' approx. 

4. RIH t o l o c a t e cement p l u g a t 5400' approx. 

5. Set b r i d g e p l u g i n 3000'-3400' i n t e r v a l . 

6. C o l l e c t water samples f o r geochemical and environmental a n a l y s i s . 

7. Set p r o d u c t i o n pump a t 850' approx. 

. 8. Release r i g : • • 
9. Hook up w e l l f o r pump t e s t t o i r r i g a t i o n system. 

10. Run pump t e s t f o r up t o f o u r weeks. 

11. Secure w e l l . - . 
Please see a t t a c h e d Proposed Operations and D r i l l i n g Plan f o r d e t a i l s . 

- IN A B O V E SPACE D E S C R I B E P R O P O S E D P R O G R A M : l ( proposal Is t o deepen or p lug back, give data on present p roduc t i ve zone ana proposed new product ive 
.^o 'ne. Give b l o w o u t preventer p rog ram, If any . 

i hereby certify that tlie infornmtioii above is true and complete lo the best of my knowledge and belief. 

>ixneti . Title 
VP Resource Management 

Date 
A p r i l 1 2 , . 2 0 1 0 

( This spare for State Use) 

A P P R O V E D B Y TITLE 
C O N D I T I O N S OF A P P R O V A L , I F A N Y i 



STATE OF NEW MEXICO 
ENERGY AND MINERALS DEPARTMENT 

j NO: OF COPIES RECEIVED 

1 DISTRIBUTION 

! File 

j N.M.B.M. 

! U.S.G.S. 

1 Operator 

1 Land Office 

O I L C O N S E R V A T I O N D I V I S I O N 
P. O. Q O X 2 0 6 8 

S A N T A F E . N E W M E X I C O 8 7 S 0 1 

APPLICATION FOR PERMIT t o DRILL , DEEPEN, 

OR PLUG BACK—GEOTHERMAL RESOURCES WELL 

Form &-101 
Adopted 10-1-74 
Revised 10-1-78 

i l a . Type o f Work 

b. Type o f Wel l 

Drill D r 

Geothermal Producer _ | 

Low-Temp Thermal O 

Deepen • Plug Back O 

Temp Observation • 

Injection/Disposal L_ 

5. Ind ica te T y p o of Lease 

STATE • NA " F e C l f f egj 
5.a State Lease N o . 

Federal NM-34790 

7. Un i t Agreement Name 

8. f a r m or Lease Name 

N / A 

2. Name of operator L i g h t n i n g D o c k G e o t h e r m a l H I - 0 1 , LLC 9. Wel l N o . 

TFD 55-7 

i 3. Address or operator 5 1 5 2 Edgewood D r i v e , P r o v o , U t a h 84604 

i 4 . Loca t i on of Wel l 
i U N I T L E T T E R 

10. f i e l d and Poo l , or Wi ldcat 

W i l d c a t 

i o f A T F n 2 4 1 1 . 9 F F T . F R O M T H F E a s t 

AND 2 3 2 9 . 1 FEET FROM THE S O U t | h N E O F S E C 7 J w p 2 5 S RGE;. ^ ^ W 

I 21. l£lev3tions (Shcnv whether DF RT, etc.) 

4 2 0 1 ' GR I r r e v . L t r C r e d i 2 I U - ^ i n ^ r a g o r B u r g e 1 1 

20. Ro ta ry or C T . 

R o t a r y 

22. A p p r o x . 11ate Work w i l l start 

mob. 5 / 1 / 1 0 

PROPOSED C A S I N G A N D C E M E N T P R O G R A M 

SIZE OF H O L E S I Z E OF C A S I N G W E I G H T PER F O O T S E T T I N G D E P T H S A C K S OF C E M E N T EST. TOP 

1 . MIRU d r i l l r i g . ' 

2 . D r i l l out cement p l u g from 1450' t o 1550' approx. 

3 . D r i l l out cement p l u g from 1890' t o 2090' approx. 

4-. RIH t o l o c a t e cement p l u g a t 5400' approx 

5 . Set b r i d g e p l u g i n 3000'-3400' i n t e r v a l . 

6 . C o l l e c t water samples f o r geochemical and environmental a n a l y s i s . 

7 . Set p r o d u c t i o n pump a t 850' approx. 

8 . Release r i g : 

9 . Hook up w e l l f o r pump t e s t t o i r r i g a t i o n system. 

10 . Run pump t e s t f o r up t o f o u r weeks.' 

11 . Secure w e l l . . . . 

Please see at t a c h e d Proposed Operations and D r i l l i n g Plan f o r d e t a i l s . 

- IN A B O V E 5PACE D E S C R I B E P R O P O S E D P R O G R A M : If proposal Is t o deepen or p lug back , give data on present p roduc t i ve zone and proposed new produc t i ve 
. ; ^one . Givo b l o w o u t preventer p rog ram, If a n y . 

i hereby ce r t i f y that t l ie i n f o r m a t i o n ubove is t rue and comp le te l o the best o f m y knowledge and bel ie f . 

/ K i t -
VP Resource Management 

DlllC 
A p r i l 12,. 2010 

(This space-for State Use) 

A P P R O V E D B Y T I T L E . . D A T E 
C O N D I T I O N S O F A P P R O V A L , I F A N Y : 



STATE OF NEW MEXICO 
ENERGY AND MINERALS DEPARTMENT 

j N O : O F COPIES R E C E I V E D 

1 D I S T R I B U T I O N 

! Fl ic 

1 N.M.B.M. 

! U.S.G.S. 

1 Opera tor 

1 Land O f f i ce 

O I L C O N S E R V A T I O N D I V I S I O N 
P. O. B O X 2 0 0 8 

S A N T A F E . N E W M E X I C O 8 7 S 0 1 

APPLICATION FOR PERMIT t o DRILL , DEEPEN, 

OR PLUG BACK -GEOTHERMAL RESOURCES WELL 

Form G-101 
Adopted 10-1-74 
Revised 10-1-78 

l a . Type o f W o r k 

b. Type o f Wel l 

Drill G f 

Geothermal Producer [_j 

Low-Temp Thermal CJ 

Deepen • Plug Back O 

Temp Observation • 

Injection/Disposal L_ 

5. Ind ica te T y p o of Leaso 

S T A T E 

5.a State Lease N o . 

Federal NM-34790 

7. Un i t Agreement Name 

N / A 
8. i'arm or Lease Name 

N / A 

2. Name of Operator L i g h t n i n g Dock G e o t h e r m a l H I - 0 1 , LLC 9. Well No. 

TFD 55-7 
3. Address o f Opera to r 5152 Edgewood D r i v e , Provo, Utah 84604 10. Field and I 'oot, or Wi ldcat 

W i l d c a t 

I 21. Iilevations (Shayv \a 

I 4 2 01 f GR 
•liethcr OF, UT, etc.) 2 I A . K ind &. Slatus P lu t . Bored. 

I r r e v . L t r Credi 
2 > u t i W S ¥ e l t n o : B u r g e t t 22. A p p r o x . l l a t e . W o r k w i l l start 

mob. 5 / 1 / 1 0 

PROPOSED C A S I N G A N D C E M E N T P R O G R A M 

S IZE OF H O L E S I Z E O F C A S I N G W E I G H T PER F O O T S E T T I N G D E P T H S A C K S O F C E M E N T EST. TOP 

"~T~. MIRU d r i l l r i g . • ~~ "•" 

2. D r i l l out cement p l u g from 1450' t o 1550' approx. 

3. D r i l l out cement p l u g from 1890'. t o 2090' approx. 

4. RIH t o l o c a t e cement p l u g a t 5400.' approx. 

5. Set b r i d g e p l u g i n 3000'-3400' i n t e r v a l . 

6. C o l l e c t water samples f o r geochemical and environmental a n a l y s i s . 

7. Set p r o d u c t i o n pump a t 850' approx. 

8. Release r i g : 

9. Hook up w e l l f o r pump t e s t t o i r r i g a t i o n system. 

10. Run pump t e s t f o r up t o f o u r weeks. 

11. Secure w e l l : . . . . . . 

Please see at t a c h e d Proposed Operations and D r i l l i n g Plan f o r d e t a i l s . 

- IN A B O V E SPACE D E S C R I B E P R O P O S E D P R O G R A M : I f proposal Is t o deepen or p lug back, give data on presont p roduc t i ve zone and proposed now produc t i ve 
.^o 'ne. Give b l o w o u t preventer p rog ram, tf a n y . 

I hereby ce r t i f y that the i n f o r m a t i o n above is t rue and comp le te l o the best of my knowledge and bel ief . 

<ixned . THU MP Resource Management 
. Date 

A p r i l 12,. 2010 

(This space for State Use) 

A P P R O V E D BY T I T L E 

C O N D I T I O N S OF A P P R O V A L , I F A N Y i 



STATE OF NEW MEXICO 

ENERGY AND MINERALS DEPARTMENT 

I N O . O F COPIES R E C E I V E D 

! D I S T R I B U T I O N 

1 Fi le 
j 
I N . M . B . M . 

! U.S.G.S. 

i Opera tor 

i Land Of f i ce 

O I L C O N S E R V A T I O N D I V I S I O N 

P. O. B O X 2 0 8 8 

S A N T A F E , N E W M E X I C O S 7 S 0 1 

APPLICATION FOR PERMIT f 0 DRILL , DEEPEN, 

OR PLUG BACK—GEOTHERMAL RESOURCES WELL 

Form G-101 
Adopted 10-1-74 
Revised 10-1-78 

l a . Type o f Work 

b. Type o f Wel l 

Drill L_r 

Geothermal Producer 

Low-Temp Thermal • 

Deepen • Plug Back Q 

Temp Observation • 

Injection/Disposal O 

.5. Ind icate T y p o of Lease 

S T A T E 

• NA - FedfXcTjj b.a Stato Lease N o . 

Federal NM-34790 

8. f arm or Lease Name 

N / A 

2 . Name of operator L i g h t n i n g D o c k G e o t h e r m a l H I - 0 1 , LLC 9. Wel l N o . 

TFD 55-7 

i 3. Address of operator 5 1 5 2 E d g e w o o d D r i v e , P r o v o , U t a h 84604 10. Field and Poo l , or Wi ldcat 

W i l d c a t 
i 4 . Loca t i on of Wel l - 0 / 1 1 1 0 . p a n t -
; U N I T L E T T E R I O C A T F D Z 4 1 X . P F F T F R O M T H F faoSL 

| AND 2 3 2 9 . 1 FEET FROM T H E _ S O U t , h N f £ O F S E C . 7 

PROPOSED CASING AND CEMENT PROGRAM 

SIZE OF HOLE SIZE OF CASING WEIGHT PER FOOT SETTING DEPTH SACKS OF CEMENT EST. TOP 

" l T MIRU d r i l l r i g . 

2. D r i l l out cement p l u g from 1450' t o 1550' approx. 

3. D r i l l out cement p l u g from 1890' t o 2090' approx. 

4. RIH t o l o c a t e cement p l u g a t 5400.' approx. 

5. Set b r i d g e p l u g i n 3000'-3400' i n t e r v a l . 

6. C o l l e c t water samples f o r geochemical and environmental a n a l y s i s . 
7. Set p r o d u c t i o n pump a t 850' approx. 

8. Release r i g . 
9. Hook up w e l l f o r pump t e s t t o i r r i g a t i o n system. 

10. Run pump t e s t f o r up t o f o u r weeks." • . 

11. Secure w e l l . .• . 

Please see at t a c h e d Proposed Operations and D r i l l i n g Plan f o r . d e t a i l s . 

• IN A B O V E SPACE D E S C R I B E P R O P O S E D P R O G R A M : I f proposal Is to deepen or p lug back, give data on present p roduc t i ve zone and proposed new produc t i ve 
. zone . Give b l o w o u t preventer p rog ram, ff any . 

,i hereby ce r t i f y that the i n f o r m a t i o n above is true nnd comp le te to the best o f my knowledge and bel ief . 

•mined ' r i „e VP R e s o u r c e Management 
On ic 

A p r i l 12, . 2010 

(Vis space for Slate Use) 

A P P R O V E D BY 

C O N D I T I O N S OF A P P R O V A L , I F A N Y : 

T I T L E . . D A T E 
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TYPE FLUID IN HOLE: . FRESH GEL 
DENSITY: 9 . 4 L B / G 
V I S C D S I T Y : 4 1 . 0 S 
PH: 1 1 . 0 
FLUID LOSS: 7 . 4 C3 
SOURCE DF SAMPLE: ' TANK 
RM: 1 .990 OHMM AT 5 9 . 0 DEGF 
RMF: 1 .530 OHMM AT 5 9 . 0 DEGF 
RMC: £ . 1 6 0 OHMM AT 5 9 . 0 DEGF 
SOURCE RMF/RMC: MEAS/MEAS 
RM AT BHT: . 4 7 4 OHMM AT 2 7 0 . DEGF 
RMF AT BHT: . 3 6 4 OHMM AT £ 7 0 . DEGF 
RMC AT BHT: . 5 1 4 OHMM AT £ 7 0 . DEGF 

TIME CIRC. STOPPED: 0£00 
TIME LOGGER ON BTM.: 0900 

MAX. REC. TEMP: £ 7 0 . 0 DEGF 

LOGGING UNIT NO: 
i n r r T K>r M U T T 1 

L u u u i f i u u n i l uuo 
RECORDED BY: 
WITNESSED BY: 

8174 
t nrs n . 

MAURER 
MR. PILKINGTON 

REMARKS: 

CREWJ YAZZIEJQUINN 

EQUIPMENT NUMBERS-

ALL INTERPRETATIONS ARE OPINIONS BASED PN INFERENCES FROM ELECTRICAL OR 
OTHER MEASUREMENTS AND WE CANNOT? AND DO NOT GUARANTEE THE ACCURACY OR 
CORRECTNESS OF ANY INTERPRETATIONS? AND WE SHALL NOT? EXCEPT IN THE CASE 
DF GROSS OR WILLFUL NEGLIGENCE QN OUR PART J BE LIABLE DR RESPONSIBLE FOR 
ANY LOSS* COSTS* DAMAGES OR EXPENSES INCURRED OR SUSTAINED BY ANYONE 
RESULTING FRDM ANY INTERPRETATION MADE BY ANY OF DUR OFFICERS* AGENTS OR 
EMPLOYEES. THESE INTERPRETATIONS ARE ALSO SUBJECT TO DUR GENERAL TERMS 
AND CONDITIONS AS SET OUT IN DUR CURRENT PRICE SCHEDULE. 

FILE 0 14-FEB-85 ££:2£ 
DATA ACQUIRED 00- -00 00:00 
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- 1 2 . 0 0 
ZERO 

8.0000 

- 9 . 0 0 0 

D41 
1 1 . OOO | 

- 6 0 . 0 0 

D34 
40 .000 I 

•45. 00 55.000 

FILE 1 14-FEB-85 22:20 
.DATA ACQUIRED 00- -00 00:00 
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I £ 6 . 0 0 0 6 . oooo 

I C l < IN ) 

I £ 6 . 0 0 0 6 . oooo 
GR (GAPI> ZERD 

0 . 0 
-"CJJ-ETJ 

500 . 00 - 1 2 . 0 0 8 . oooo 
-"CJJ-ETJ ? " ZER0~"" " " ~ 

- 4 0 . 0 0 360.. 0 0 - 9 . 0 0 0 11 . 0 0 0 

AZIMCDEG ) D41 
- 4 0 . 0 0 • 3 6 0 . 0 0 - 6 0 . 0 0 40 . 0 0 0 

DEVKDEG ) D34 
- 1 . 0 0 0 9 . 0 0 0 0 - 4 5 . 0 0 55 . 0 0 0 

PARAMETERS 

NAME VALUE UNIT NAME VALUE UNIT 

MCT 72 DEG 'MDEC 0 DEG 
BHS • PEN S f Y P HDSD 
DD 0 . 0 F BS 1 2 . £ 5 0 0 IN 
PP NORM 

TAPE NOT MADE 

COMPANY s T F A M RFSFRVF<^ SCHL. FR, 7 Q fi 6 
SCHL TD 7 0 12 

WELL DRLR. TH 7nn l 

FIEID U T I n r A T Elev: KB 4717 . 6 
DF k9.Vti . 6 

COUNTY MTI r>Ai an ST-ATF MFW M F X i m n 
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TYPE FLU I B IN HOLE: FRESH GEL 
DENSITY: 9 . 4 LB /G 
V I S C O S I T Y : 4 1 . 0 S 
PH: 1 1 . 0 
FLUID LDSS: 7 . 4 C3 
SOURCE OF SAMPLE: TANK 
RM: 1 .990 DHMM AT 5 9 . 0 DEGF 
RMF: 1 .530 OHMM AT 5 9 . 0 DEGF 
RMC: £ . 1 6 0 OHMM AT 5 9 . 0 DEGF 
SOURCE RMF/RMC: MEAS/MEAS 
RM AT BHT! . 4 8 £ DHMM AT £ 6 5 . DEGF 
RMF AT BHT: . 3 7 1 OHMM AT £ 6 5 . DEGF 
RMC AT BHT: . 5 2 4 DHMM AT £ 6 5 . DEGF 

TIME CIRC..STOPPED! 
TIME LDGGER DN BTM. 

MAX. REC. TEMP: 

LOGGING UNIT ND: 
i n r r r t T K j f r M K I T T I n r ? 

RECORDED BY: 
WITNESSED BY: 

0£0.Q 
1100 

265.0 DEGF 

8174 
r6DMINGTDN 
MAURER 
MR. PILKINGTDN 

REMARKS: 

CREWJYAZZIEJQUINN 

EQUIPMENT NUMBERS-

DRS 37£3 NSC 1795 
CCCB £800 

CNC 359 SGC £98 

ALL INTERPRETATIONS ARE OPINIONS BASED ON INFERENCES FROM ELECTRICAL OR 
OTHER MEASUREMENTS AND WE CANNOT * AND DO NOT GUARANTEE THE ACCURACY OR 
CORRECTNESS OF ANY INTERPRETATIONS* AND WE SHALL NOT* EXCEPT IN THE CASE 
DF GROSS DR WILLFUL NEGLIGENCE DN DUR PART* BE LIABLE DR RESPONSIBLE FDR 
ANY LDSS» COSTS* DAMAGES DR EXPENSES INCURRED OR SUSTAINED BY ANYONE 
RESULTING FROM ANY INTERPRETATION MADE BY ANY DF DUR OFFICERS* AGENTS OR 
EMPLOYEES. THESE INTERPRETATIONS ARE ALSO SUBJECT TO OUR GENERAL TERMS 
AND CONDITIONS AS SET OUT IN DUR CURRENT PRICE SCHEDULE. ; 

FILE 0 14-FEB-85 14:45 



ALL INTERPRETATIONS ARE OPINIONS BASED ON INFERENCES FROM ELECTRICAL OR 
OTHER MEASUREMENTS AND WE CANNOT ? AND DO NOT GUARANTEE THE ACCURACY OR 
CORRECTNESS DF ANY INTERPRETATIONS, AND WE SHALL NOT« EXCEPT IN THE CASE 
OF GROSS OR WILLFUL NEGLIGENCE ON OUR PART ? BE LIABLE DR RESPONSIBLE FDR 
ANY LOSS» COSTS, DAMAGES OR EXPENSES INCURRED OR SUSTAINED BY ANYONE 
RESULTING FROM ANY INTERPRETATION MADE BY ANY DF DUR OFFICERS? AGENTS DR 
EMPLDVYEES. THESE INTERPRETATIONS ARE ALSO SUBJECT TD DUR GENERAL TERMS 
AND CONDITIONS AS SET PUT IN OUR CURRENT PRICE SCHEDULE. 

FILE 0 
DATA ACQUIRED 

14-FEB-85 14:45 
00- -00 00:00 

AFTER SURVEY TODL CHECK SUMMARY 

PERFORMED: 85/02/14 
PROGRAM FILE: LDNGR (VERSION £6.2 00/00/00 > 

CNTH TOOL CHECK 

JIG 
BEFORE AFTER 

NRAT 2.126 2.117 

PDRDSITY CHANGE (LIME): -.000 

LDTC TODL CHECK 

DRS SONDE NUMBER 
NUCLEAR SERVICE CARTRIDGE NUMBER 
POWERED DETECTDR HOUSING NUMBER 
POWERED GAMMA-GAMMA DETECTDR NUMBER 
LBT LOGGING SOURCE NUMBER 
LDT CALIBRATION MDDE 
MUD DENSITY 

BACKGROUND MEASURED 
BEFORE AFTER UNITS 

LL 19. 95 20 . 00 CPS 
LU 77. 18 77. 18 CPS 
LS 58. 56 58. 62 CPS 

LITH 5. 816 5. 78 CPS 
SSI 13. 82 14.07 CPS 
SS2 9. 507 9. 43 CPS 

3723 
1795 
2769 
2796 
7091 
WATE 
8.00000 

FILE 14-FEB-85 14:43 

GR <GAPI) 

DRHD(G/C3> 

GR <GAPI) 
|-.£50"o .25000 

RH0B(G/C3> 
0.0 200.00 

CALKIN ) 
2.0000 3.0000 

PEF 
1 10.0 0 0 20.0 0 0 0.0 10.000 I 

FILE 6 
DATA ACQUIRED 

14-FEB-85 14:40 
14-FEB-85 13:57 







































FILE 6 14-FEB-85 14:£6 
DATA ACQUIRED 14-FEB-85 11:13 

DRHCKG/C3) 
-.£500 .£5000 

GR < GAP I ) RHDB(G/C3> 
0.0 £00.00 £.0000 3.0000 

CALKIN ) PEF 
10.000 £0.000 0 . 0 10.000 

PARAMETERS 

NAME VALUE UNIT NAME VALUE UNIT 

UM3 8. 9970,0 G/C3 BHT 140.000 DEGF 
UM1 13.7700 G/C3 UM£ 4.77900 G/C3 
RHM£ £.64400 G/C3 RHM3 £.87700 G/C3 
TMMF NONE RHM1 £.71000 G/C3 
UF .398000 POUT LIME 
HC CALI DMRT 10000 . 0 F 
FD 1.00000 G/C3 MATR LIME 
WMUD 9.40000 LB/G MDEN £.71000 G/C3 

12.£500 IN BHS OPEN 
PP NDRM DO 0 . 0 F 

CAL.K IN.._ ) 
10 . 000 £0 . 0 O"0 

GR (GAPI) 
30000 

MP HI. 

DPHI 
3000 0 

— - CSG — 

1100 

.1000 

-.1000 







































1 •nr" * 

V -

• 
r 

T 

1 

1 : 

k— 
* -

• 
r * 

• i_i \ / 1 ct u hfr In V ru. TT. 

J 

— i . 

•* 
_ 

< 
i 

• 
J. , 
t 

> * 

I - 6900 

FR GR 

FR CNL 

7000 

FR 
TD 

FILE 14-FEB-85 11:11 

CA.L_K_IN___> 
10.000 20.000 

GR CGAPI) 
0 . 0 200 . 00 

30000 
NP. HI. 

DPHI 
-. 1000 

.30000 -.1000 

SENSOR MEASURE POINT TO TOOL ZERO 

STSG 27. 6 FEET GR 32. 2 FEET 
NCNL 23. 2 FEET SCNL 23. 2 FEET 
SS2 2.0 FEET FCNL 23. 2 FEET 
LITH 2.5 FEET SSI 2.0 FEET 
LU 2.5 FEET LS 2.5 FEET 
CALI 2.6 FEET LL 2.5 FEET 
NRAT 23. 2 FEET TENS -.9 FEET 

PARAMETERS 

NAME VALUE UNIT NAME VALUE 

SHT 80 . 0000 DEGF TD 10000 . 0 
HC CALI PSNR 2.20000 
FD 1.00000 G/C3 MATR LIME 
WMUD 8. 0 00 0 0. LB/G MDEN 2.71000 
DHC NONE LPCS TWIN 
BS 7.87500 IN BHS DPEN 

UNIT 

F 

G/C3 

I CALKIN > NPHI J 
g 10 - 000 20 . OOO" .3Q00 0 - . 1 0 Q Q I 

GR (GAP I> DPHI 
0 . 0 20 0 . 00 .30000 -.1000 1 

IEPEAT SECTiOf 

FILE 5 14-FEB-85 11:09 



6900 

7000 

F I L E 5 1 4 - F E E - 8 5 1 1 : 03 ^ E R E A " 

1 * [ j [ ) „\ 

r SECTION 
C A L K I N > NPHI 

1 0 . 0 0 0 £ 0 . 0 0 0 

GR <GAPI ) 

. 3 0 0 0 0 

DPHI 

- . 1000 

0 . 0 £ 0 0 . 0 0 . 3 0 0 0 0 - . 1 0 0 0 

SENSOR MEASURE POINT TO TOOL ZERO 

STSG £ 7 . 6 FEET GR 3 2 . £ FEET 
NCNL £ 3 . £ FEET SCNL 2 3 . £ FEET 
SS£ £ . 0 FEET FCNL £ 3 . 2 FEET 
L I T H £ . 5 FEET SSI 2 . 0 FEET 
LU £ . 5 FEET LS 2 . 5 FEET 
C A L I £ . 6 FEET LL 2 . 5 FEET 
NRAT £ 3 . £ FEET TENS - . 9 FEET 

PARAMETERS 

NAME VALUE UNIT NAME VALUE UNIT 

SHT 80 . 0000 DEGF TD 10000 . 0 F 
HC C A L I PSNR 2 . 2 0 0 0 0 
FD 1 . 00000 G/C3 MATR LIME 
UMUD 8 . 0 0 0 0 0 LB /G MDEN 2 . 7 1 0 0 0 G/C3 
DHC NONE LPCS TWIN 
BS 7 . 8 7 5 0 0 IN BHS OPEN 

BEFORE SURVEY CALIBRATION SUMMARY 

PERFORMED: 8 5 / 0 2 / 1 4 
PROGRAM F I L E : LDNGR (VERSION 26. £ 0 0 / 0 0 / 0 0 ) 

SGTL DETECTDR CALIBRATION SUMMARY 

GR 

MEASURED 
BKGD J I G 

59 221 
CALIBRATED 

165 
UNITS 
GAPI 

CNTH 

NRAT 

DETECTOR CALIBRATION SUMMARY 

TANK 
INPUT CALIBRATED 
2 . 2 0 0 0 0 2 . 1 5 8 

J I G 
MEASURED CALIBRATED 

2 . 1 6 7 2 . 1 2 6 



CNTH DETECTDR CALIBRATION SUMMARY 

NRAT 

LDTC 

LDTC 

CALI 

TANK 
INPUT CALIBRATED 
2.20000 2.158 

JIG 
MEASURED CALIBRATED 
2.16? £.126 

DETECTDR CALIBRATION SUMMARY 

DRS SDNDE NUMBER 
NUCLEAR SERVICE CARTRIDGE NUMBER 
POWERED DETECTOR HOUSING NUMBER 
PDWERED GAMMA-GAMMA DETECTDR NUMBER 
LDT LDGGING SOURCE NUMBER 
LDT CALIBRATION MDDE 
MUD DENSITY 

3723 
1795 
2769 
£796 
7091 
WATE 
8.00000 

M E A S U R E D 
BKGD AL+FE AL UNITS 

LL 19.9 89. 0 97. 5 CPS 
LU 77. 1 135. 7 147. 8 CPS 
LS 58. 5 157. 0 171 . 3 CPS 

LITH 5. 8 33. 5 49.7 CPS 
SSI 13.8 170.8 186. 1 CPS 
SS£ 9.5. £47. 0 £66.0 CPS 

CALIPER CALIBRATION SUMMARY 

MEASURED 
SMALL LARGE 
7.6 12.2 

FI L E 

CALIBRATED 
SMALL LARGE 
8.0 12.0 

14-FEB-85 10:31 

UNITS 
IN 

SHOP. S_UM.MA.RY_.. 

PERFORMED: 85/0 1/19 
PROGRAM FILE: CCS-HDP (VERS ION :6. £ 63/11/17) 

LDTC DETECTOR CALIBRATION SUMMAR1 

HRS SONDE NUMBER 
NUCLEAR SERVICE CARTRIDGE NUMBER 
POWERED DETECTOR HOUSING NUMBER 
PDWERED GAMMA-GAMMA DETECTOR NUMBER 
LDT LOGGING SOURCE NUMBER 
LDT CALIBRATION MODE 
MUD DEN SITY 

MASTER CALIBRATED 
BKGD AL + FE AL U NITS 

LL £0.2 89. 0 97. 4 CPS 
LU 77.5 135. 7 14 7.8 CPS 
LS 5S.9 157. 0 171.3 CPS 

LITH 5.7 33. 5 49. 3 CPS 
SSI 13.8 170 . 8 186. 1 CPS 
SS2 9.4 £47. 0 £66.0 CPS 

SHOP S UMMARY 

PERFORMED: 85/0 1/15 
PROGRAM FILE: CCSHOP (VERSION 

1795 
£769 
£796 
7 0 91 
WATE 
8.00 ij 0 0 

CNTH DETECTDR CALIBRATION SUMMARY 

NRAT 

TANK 
MEASURED CALIBRATED 

JIG 
MEASURED CALIBRATED 

2. 200 £.158 ...2-179 

<CNC:359 » CNBS3345) 

3 7 

r O M P A N Y STEAM RESERVES 

WFI I ANIMAS 5 5 - 7 DRLR. TD 

FIELD, -WI LDGAT Elev: 

m i l N T Y H t I DAI GO .STATF NFW MEXICO' 

KB 
DF 
GL 

> 70 12 
> 700 1 

42 17. 6 
4216. 6 
4200 . 0 



Chavez , Carl J , EMNRD 

From: Chavez, Carl J, EMNRD 
Sent: Friday, March 19, 2010 4:27 PM 
To: Chavez, Carl J, EMNRD 
Cc: Lucero, Stephen A., EMNRD; VonGonten, Glenn, EMNRD 
Subject: Meeting Notes (3/19/2010) to "General Correspondence 2008 - Present" File (GTHT-1) 

Ben Barker and Mike Hayter met with Carl Chavez, Glenn von Gonten and Mark Fesmire in Santa Fe 
on Friday 3/19/2010 at 1:00 p.m. to discuss the OSE Hearing date and any issues. Raser 
Technologies hand delivered G-101, 102 and 103 Forms for re-entry into PA'd Well 55-7. OCD will 
review and let Raser know about any deficiencies. 

Carl Chavez discussed the regulations, forms, etc. associated with Forms G-101 through G-107; 
however, OCD is only now responsible for reviewing Forms G-101 - 103. 

Glenn von Gonten discussed the drilling aspects. 

Raser indicated that OSE is good with their Well 55-7 workover once OCD approves, and Raser 
provides a single well bond referencing a new OCD API# for the well, Raser is free to conduct its 
work on this well to determine if shareholders are interested in investment with Raser on the 
geothermal project. 

The issues with OSE can play out in the interim with the first hearing scheduled for 10/26/2010 
somewhere down south that could last for 3 -4 days. If OCD approves the G forms, Raser will 
cleanout the well in April of 2010. The 4 wk. well test with calculated results will be complete by 
5/15/2010 and Raser will determine if the project is viable based on the well test. If Raser thinks it is 
a "go", it will give investors time to decide whether to invest $15M in the project by 6/15/2010 will 
know if "yes" or "no". If yes, Raser could have well drilled and in place by 12/30/2010. The plant 
could be fully operational and transmitting by Q4 of 2011 and selling power by 1/2012. OSE issues 
would have to be resolved for the above to happen too. 

Informed Raser that OCD may be responsible for low and high temperature geothermal regulations 
and it was currently coordinating with the other agencies about this matter. 

OCD requested technical and policy recommendations for streamlining the process by 3/30/2010 in 
consideration of the Governor's recent Executive Order requiring EMNRD to complete a report w/ DB 
for deep source geothermal power resource areas, technical and policy recommendations for 
streamlining the permit process for commercial power companies to help make NM a leader in 
geothermal renewable power. 

End 

Carl J. Chavez, CHMM 
New Mexico Energy, Minerals & Natural Resources Dept. 
Oil Conservation Division, Environmental Bureau 
1220 South St. Francis Dr., Santa Fe, New Mexico 87505 
Office: (505) 476-3490 
Fax: (505) 476-3462 
E-mail: CarlJ.Chavez ©state.nm.us 
Website: http://www.emnrd.state.nm.us/ocd/index.htm 
(Pollution Prevention Guidance is under "Publications") 
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STATE OF NEW MEXICO 

ENERGY AND MINERALS DEPARTMENT 

j N O . O F COPIrTS R E C E I V E D 

| D I S T R I B U T I O N 

I File 

! N . M . B . M , 

! U.S.G.S. 

i Operator 

i Land Of f i ce 

O I L C O N S E R V A T I O N D I V I S I O N 
P. O. B O X 2 0 8 8 

S A N T A F E . N E W M E X I C O 87S01 

APPLICATION FOR PERMIT TO DRILL , DEEPEN, 

OR PLUG BACK—GEOTHERMAL RESOURCES WELL 

Form G-101 
Adopted 10-1-74 
Reused 10-1-78 

5. Ind ica te T y p o of Lease 

S T A T E 

• NA - Fedfxa& i a State Lease N o . 

Federal NM-34790 

la. Type of Work 

b. Type of Well 

Drill • £ 

Geothermal Producer [_§ 

Low-Temp Thermal D 

Deepen • Plug Back O 

Temp Observation • 

Injection/Disposal Q 

7. Unit Agreement Name 

NA 
8. Farm or Lease Name 

Lightning Dock Geo. 
2 NLosofLPoBos Renewable Power, LLC 

9. Well No. 
TFD 55-7 

3 . Address of operator 5 1 5 2 E d g e w o o d D r i v e , Provo, Utah 84604 10. Field and I 'oo l , or Wi ldcat 

W i l d c a t 

21. Elevations (Show 

4 2 0 1 ' GR 
21 A. Kind & Status f lug . l)or_d. 121 lJ_nrilline (_ontra<4or 

I r r e v . L t r Credi: Everett D. Burgett 
22. Approx. Date Work will start 

Mobilize 04 01 201C 
PROPOSED C A S I N G A N D C E M E N T P R O G R A M 

SIZE OF HOLE SIZE OF CASING WEIGHT PER FOOT SETTING DEPTH SACKS OF CEMENT EST. TOP 

Please see a t t a c h e d 

IN ABOVE SPACE DESCRIBE PROPOSED PROGRAM: If proposal ,1* to deepen or plug bacK, give data on present productive Jrone and proposed new productive 
.zone. Give blowout preventer program. If any. " •}< 

I hereby certify that the information armye is true and complete to the best of my knowledge and belief. 

'•igned ' ' t~_ 

, me III•ii i iuaitt i i i uwirc i * anu complete io ine oesi or my Knowledge and neliel. 

^ ^ J j ~ L S ^ J ^ X ruie VP Resource Management • March 18, 2010 

(Thii space for Stale Use) 

A P P R O V E D B Y ; T I T L E , D A T E . 

. C O N D I T I O N S O F A P P R O V A L , I F A N V : 



Proposed Operations Plan for the Cleanout of TFD 55-7 

I . Description of Proposed Operations: 

Los Lobos Renewable Power, LLC ("Los Lobos") proposes to reenter well TFD 55-7 for the purpose of 
determining its suitability as a geothermal production well. Los Lobos intends to begin mobilizing a 
drilling rig about April 1, 2010 and will commence operations according to the Plan in Section I I . , below, 
as soon as permitted. 

The operations for which Los Lobos seeks permission comprise three parts: 

• Remove two ofthe three remaining cement abandonment plugs set in the wellbore by Steam 
Reserve Corp. in 1985. The deepest plug will remain in place. The two uppermost of five plugs 
were removed by Rosette, Inc. pursuant to an OSE irrigation well pennit. Los Lobos intends to 
test approximately the upper third of the open hole. 

• Install a production pump and conduct a well and reservoir test, delivering water directly to 
Rosette's existing green house system, which has been in use in for more than 10 years. The test 
will exercise water rights owned by Rosette, Inc. and already assigned to this well. Los Lobos 
does not intend to use TFD 55-7 for injection in this operation. 

• Install proper wellhead equipment and secure the well. 

If TFD 55-7 demonstrates adequate potential as a geothermal production well, Los Lobos will proceed 
with continued development according to the requirements of all permits, including the OCD discharge 
permit. 

H. Cleanout and Testing Plan for Well TFD 55-7 

1) Excavate casing to expose original weld area and inspect for exterior corrosion. Reinstall 
wellhead and casing if necessary. 

2) Move in and rig up a rotary drilling rig with a rated capacity of at least 5000 ft and a mud 
system with a minimum volume of 500 barrels and a 500 hp pump. 

3) Install annular BOP on the wellhead above flow tee with gate valve on side outlet. 
4) Mix gel-lime mud and f i l l hole. 
5) Pick up slick BHA #1: 8-1/2" insert bit, BS, 4x6" DC, jars, 1x6" DC, XO. 
6) Test BOP for leakage by inflating around BHA and pumping in the side outlets to maximum 

working pressure of the surface piping , not to exceed 900 psig. 
7) Run in hole and tag bottom, expected at about 1400'. Circulate bottoms up. 
8) Pull out of hole and pick up 9-5/8" bit and stabilizers. Make up stiff BHA #2. 
9) RIH and time drill cement plug #1. 
10) POH and stand back BHA #2. 
11) Pick up BHA #3: float shoe, XO, 2x6" DC. 
12) RIH and tag cement plug #2, expected at about 1800 ft. 

1 



13) Circulate hole clean. 
14) Displace mud with water. POH to 1500 ft. Close BOP. 
15) Pump water at 10-25 bbl/min and record stable casing head pressure. 
16) Rig for air injection through drill pipe. Set up fluid sample collection point on flow line. 
17) Air lift well and record volume of produced water. 
18) POH, stand back BHA #3. 
19) Pick up BHA #2. RIH to cement plug #2. 
20) Circulate mud and drill out plug #2. 
21) POH, lay down BHA #2. 
22) Pick up BHA #3, RIH and tag cement plug # 3, expected at about 5400 ft. Circulate hole 

clean. 
23) POH, lay down BHA #3. 
24) Run caliper log and select zone for bridge plug installation about 3000 ft. 
25) Pick up bridge plug and BHA #4: setting tool, DCs as directed. 
26) RIH and set bridge plug. 
27) POH to 2800 ft, circulate hole clean. 
28) POH to 1000 ft, air lift well as directed. 
29) POH laying down drill pipe, lay down BHA #4. 
30) Make up pump string and set test pump as directed. 
31) Connect flow line to Rosette, Inc. greenhouse facility. 
32) Release rig. 
33) Conduct pump test as directed. 
34) Move in and rig up well service rig. 
35) Remove and lay down pump and casing. 
36) Install master valve and survey flange. 
37) Secure well and release rig. 

2 



STATE OF NEW MEXICO O I L C O N S E R V A T I O N D I V I S I O N 
P. O . U O I J O l f J 

ENERGY ANO MINERALS DEPARTMENT S A N T A r e . NCV; M C K . C O S 7 S O I 

G E O T H E R M A L RESOURCES W E L L L O C A T I O N A N D A C R E A G E D E D I C A T I O N P L A T 

A l l d i l t a n c ^ s m u s t I i i I r o n * I h e <x i t t : i b o u n d a r i e s o f t t l f ; S e c t i o n . 

Form G-10? 
Adopted 10-1-74 
Revised 10-1-76 

°pt,iL"os Lobos Renewable. Power, LLC 
Lease 
Federal Lease MM-34790 5 5 - 7 

L'nit Letter 
2 4 1 1 . 9 

S e t ! i o n 

7 25S 
r S a n g r 

19W H i d a l g o 

Actual footage Location of Well: 

line and 2 3 2 9 . 1 feet f rom (he S O U t h I ihe 

l*roducint; I-ormaiion I W ! Dedicated Acreage: 

Open Hole W i l d c a t 40 Acres 

1. Outline '.lie acreage dedicated to thc subject well by colored pencil or hacluire marks on ihe plat below. j 

2. If more titan one tease is dedicated lo thc well, outline each-and identity tlic ownership titcreoT (both as to working interest j 
and royalty). I 

i 
3. ff more than one lease of different ownersip is dedicated to thc well, have the interests of all owners been consolidated by j 

conmiunitizalion, unitization, force-pooiing, eic? | 
i 

• Yes O No If answer is "yes," type of consolidation j 

f f answer is "no," list the owners and tract descriptions which have actually been consolidated. (Use reverse side of this form i f ' 

necessary.) , : , , . . : . : * . : 

No allowable will be assigned lo the well until all interests have been consolidated (by cornmunitizalion, unitization, 
forced-pooling, or otherwise) or until a non-standard unit, eliminating such interests, lias been approved by the Division. 

M i n e r a l s 

S u r f a c e 

l A l l s e c t i o n 7 

|SE 1 /4 - A r c h i e 

I 
I 
I 
I 

Federal Lease NM-34790 
i 

L. Green 1 

i 

/ / / / / / / / / / CY/ / /), 

£ x I 2411. 9 
A 
/x 

2 3 2 9 . 1 

CERTIFICATION 

/ hereby certify that the information 

contained herein is true and complete to 

the best ol my knowledge and belief. 

Name U 77 ~~ 
B e n j a m i n J . B a r k e r 

•j>n nt.U 90 l i ^ O 1 0 5 0 l#OQ 2C40 JOOtt MOO 

Position 
V . P . R e s o u r c e D e v . 

Company 

Raser Technologies 
Data M a r c h 1 8 , 2 0 1 0 

/ hereby certify that the well location 

shown on this plat was plotted from field \ 

notes of actual surveys made by me or 

under my supervision, and that the same 

is true and correct to the best of my 

knowledge and belief. 

Dale Surveyed 

Kcpitcrcd rYofcssiunal Kneinotir 
ami fur Land Surveyor 

Certificate No. 



STATE OF NEW MEXICO 
ENERGY AND MINERALS DEPARTMENT 

N O . O F COPIES R E C E I V E D 

D I S T R I B U T I O N 

File 

N. M . B. M . 

U. S. G . S 

Opera to r 

Land O ' l i c e 

O I L C O N S E R V A T I O N D I V I S I O N 
P. O . B O X 2 0 8 8 

S A N T A FE. NEW MEXICO 8750J 

SUNDRY NOTICES AND REPORTS 
ON 

GEOTHERMAL RESOURCES WELLS 

Form G-103 
Adopted 10-1-74 
Rev i l ed 10-1-78 

D o N o t Use T h i i F o r m tor Proposals t o D r i l l o r ( o Dea pan or Plug Back t o a D i f t e r e m Reservoir . Use " A p p l i c a t i o n 
For Permi t _ " ( F o r m G - t O D ' o r Soch Proposals.) 

T e m p . Observat ion E—3 • T y p e o t we l l Geo the rma l Producer 

L o w - T e m p T h e r m a l I nject ion/Disposal a 

S. Indicate Type o f Lease 

state O NA- F e d ^ f 3 f l ] 
5.a State Lease No . 

Federal NM 34790 

7. Un i t Agreement Name 

NA 

2. Name o f Opera to r 

Los Lobos Renewable Power, LLC 
8. Farm or Lease Name 

L i g h t n i n g Dock Geo. 

3. A«^JOfigf^ w o o d D r i v e , p rovo f Utah 84604 9. Well No. 

TFD 5 5 - 7 

4 . Loca t i on o f Wel l 

2 4 1 1 . 9 
U n i t Le t te r_ . Feet F r o m T h e . 

E a s t 2 3 2 9 . 1 
L i n e and Feet F r o m 

10. F ie ld and Pool , o r Wi ldca t 

W i l d c a t 

S o u t h 
. L i n e , Seetiort _ T o w t i t f i i p . 

25S 
_Range. 

19W 

15. Elevation (Show whether DF. RT, CR. etc) 

4 2 0 1 ' GR 
12. C o u n t y 

H i d a l g 

16. 

N O T I C E O F I N T E N T I O N T O : 

P E R F O R M R E M E D I A L W O R K 0 9 P L U G A N D A B A N D O N 

T E M P O R A R I L Y A B A N D O N L U 

P U L L O R A L T E R C A S I N G O C H A N G E PLANS 

Check Appropriate Box To indicate Nature of Notice, Report or Other Data 

S U B S E Q U E N T R E P O R T O F : 

D R E M E D I A L W O R K \ 2 r A L T E R I N G C A S I N G L 

C O M M E N C E D R I L L I N G OPNS. D . P L U G & A B A N D O N M E N T l_ 

O ' C A S I N G T E S T A N D C E M E N T JOB D ' 

O T H E R . • 
O T H E R . 

17. Describe Proposed or completed Operations (Clearly state aU pertinent details, and give pertinenet dates, including estimated date of starling any 

proposed work) SEE RULE 203. * 

See Attached 

18. I hereby ce r t i f y that the I n f o r m a t i o n above h true and comple te i o the best o f m y knowledge and bel ief . 

^ ^ ^ . ^ ^ ^ C L A ^ C ^ T . T L E V P R e s o u r c e Management M a r c h 18 , 2010 S I G N E D ^ t L ^ e - ^ T I T L E _ O A T E 

A P P R O V E D B V . T I T L E D A T E . 

C O N D I T I O N S O F A P P R O V A L . IF A N Y : 



Proposed Operations Plan for the Cleanout of TFD 55-7 

I . Description of Proposed Operations: 

Los Lobos Renewable Power, LLC ("Los Lobos") proposes to reenter well TFD 55-7 for the purpose of 

determining its suitability as a geothermal production well. Los Lobos intends to begin mobilizing a 

drilling rig about April 1, 2010 and will commence operations according to the Plan in Section IL, below, 

as soon as permitted. 

The operations for which Los Lobos seeks permission comprise three parts: 

• Remove two ofthe three remaining cement abandonment plugs set in the wellbore by Steam 

Reserve Corp. in 1985. The deepest plug will remain in place. The two uppermost of five plugs 

were removed by Rosette, Inc. pursuant to an OSE irrigation well permit. Los Lobos intends to 

test approximately the upper third ofthe open hole. 

• Install a production pump and conduct a well and reservoir test, delivering water directly to 

Rosette's existing green house system, which has been in use in for more than 10 years. The test 

wil l exercise water rights owned by Rosette, Inc. and already assigned to this well. Los Lobos 

does not intend to use TFD 55-7 for injection in this operation. 

• Install proper wellhead equipment and secure the well. 

I f TFD 55-7 demonstrates adequate potential as a geothermal production well, Los Lobos will proceed 

with continued development according to the requirements of all permits, including the OCD discharge 

permit. 

H. Cleanout and Testing Plan for Well TFD 55-7 

1) Excavate casing to expose original weld area and inspect for exterior corrosion. Reinstall 

wellhead and casing i f necessary. 

2) Move in and rig up a rotary drilling rig with a rated capacity of at least 5000 ft and a mud 

system with a minimum volume of 500 barrels and a 500 hp pump. 

3) Install annular BOP on the wellhead above flow tee with gate valve on side outlet. 

4) Mix gel-lime mud and fill hole. 

5) Pick up slick BHA #1: 8-1/2" insert bit, BS, 4x6" DC, jars, 1x6" DC, XO. 

6) Test BOP for leakage by inflating around BHA and pumping in the side outlets to maximum 

working pressure of the surface piping , not to exceed 900 psig. 

7) Run in hole and tag bottom, expected at about 1400'. Circulate bottoms up. 

8) Pull out of hole and pick up 9-5/8" bit and stabilizers. Make up stiff BHA #2. 

9) RIH and time drill cement plug #1. 

10) POH and stand back BHA #2. 

11) Pick up BHA #3: float shoe, XO, 2x6" DC. 

12) RIH and tag cement plug #2, expected at about 1800 ft . 

1 



13) Circulate hole clean. 
14) Displace mud with water. POH to 1500 ft. Close BOP. 
15) Pump water at 10-25 bbl/min and record stable casing head pressure. 
16) Rig for air injection through drill pipe. Set up fluid sample collection point on flow line. 
17) Air lift well and record volume of produced water. 
18) POH, stand back BHA #3. 
19) Pick up BHA #2. RIH to cement plug #2. 
20) Circulate mud and drill out plug #2. 
21) POH, lay down BHA #2. 
22) Pick up BHA #3, RIH and tag cement plug # 3, expected at about 5400 ft. Circulate hole 

clean. 
23) POH, lay down BHA #3. 
24) Run caliper log and select zone for bridge plug installation about 3000 ft. 
25) Pick up bridge plug and BHA #4: setting tool, DCs as directed. 
26) RIH and set bridge plug. 
27) POH to 2800 ft, circulate hole clean. 
28) POH to 1000 ft, air lift well as directed. 
29) POH laying down drill pipe, lay down BHA #4. 
30) Make up pump string and set test pump as directed. 
31) Connect flow line to Rosette, Inc. greenhouse facility. 
32) Release rig. 
33) Conduct pump test as directed. 
34) Move in and rig up well service rig. 
35) Remove and lay down pump and casing. 
36) Install master valve and survey flange. 
37) Secure well and release rig. 
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AS IS NOW Field Name: Lightning Dock 

EpBl lp i 

Casinghead size/ 14 inch 
Wing valve size/ 3 inch 
Wing valve size/ 2 inch 
Cement Plug 50'-Surface Drilled out 

Conductor 
Casing Size Weight Hole Size Depth 

20 inch 94# 26" 360' 

Casing Size Weight Hole Size Depth 
13 3/8 inch 61.0 #/ft 17 1/2 inch 1050' 

Cement plug ~ 1050'-1100' Drilled out 

Cement plug 1400'-1500' 

Cement plug 1890'-2090' 

Cement plug 5400'-5500' 

Well TD 7000' 



P&A 1985 Field Name: Lightning Dock 

Csg Head Casinghead size/ 14 inch 
Wing valve size/ 3 inch 
Wing valve size/ 2 inch 

.Jl..VJ.UUJMUJ. Cement Plug 50'-S urface 
Conductor 
Casing Size Weight Hole Size Depth 

20 inch 94H 26" 360' 

Casing Size Weight Hole Size Depth 
13 3/S inch 61.0 #/ft 17 1/2 inch 1050' 

Cement plug- 1050'-! 100' 

Cement plug 1400-1500' 

Cement plug 1890'-2090' 

Cement plug 5400-5500' 

Well TD 7000' 



ABANDONMENT WORK 
ANIMAS 5 5 - 7 

DECEMBER 2 0 - 2 3 , 1S35 
J o h n £ . Deyrnonaz 

V 

12/20 H a l l i b u r t o n and American W e l l S e r v i c i n g Co. move equipment t o 
L o r d s b u r g , N.M. 

12/21 American moves workover r i g t o Animas 55-7 and s e t s up. Worked 
t u b i n g f o r 2 hours, p u l l i n g up t o 100,000 pounds, c o u l d not p u l l 
f r e e . H a l l i b u r t o n a r r i v e d about noon, hocked up pumps and 
c i r c u l a t e d t h r o u g h t u b i n g f o r 2 hours w h i l e American worked t h e 
t u b i n g . P u l l e d f r e e about £ PM. P u l l e d t u b i n g back t o 5500 
f e e t and s e t 70 sack (33 c u b i c f e e t ) p l u g from 5500-5400 f e e t . 
P u l l e d 33 j o i n t s and c i r c u l a t e d . A f t e r 30 minutes c i r c u l a t i o n 
h o l e began u n a s s i s t e d two-phase f l o w which l a s t e d f o r about 30 
mi n u t e s . Flow was t h r o u g h 3 i n c h f l o w l i n e at bottom o f 
w e l l h e a d . Leakage at t o p o f w e l l h e a d was prevented by s t r i p p e r 
assembly. 

12/££ C i r c u l a t e t h r o u g h t u b i n g , w e l l began u n a s s i s t e d two-phase f l o w 
f o r about 30 minutes. P u l l e d t u b i n g t o 2090 f e e t and s e t 170 
sack plug (£33 c u b i c f e e t ) from fiO'BO-iB'BO f e e t . Stood back s i x 
s t a n d s o f t u b i n g (£00 f e e t ) and WOC f o r t h r e e hours. RIH, t a g 
cement at 1330 f e e t . P u l l t u b i n g t o 1500 f e e t and s e t 100 sack 
p l u g (140 c u b i c f e e t ) from 1500-1400 f e e t . P u l l t u b i n g t o 1 100 
f e e t , , s et SO sack p l u g < 1 l£ c u b i c f e e t ) from 1100-1000 f e e t 
s t a n d back s i x sta n d s and WQC t h r e e hours. RIH, tag cement at 
1050 f e e t . P u l l t u b i n g t o 50 f e e t and plug from 50 f e e t t o 
s u r f a c e u s i n g 50 sacks (56 c u b i c f e e t ) . Flush out w e l l h e a d w i t : 
w a t e r , shut down. 

12/23 American and H a i 1 i b u r t o n r i g down equipment and leave l o c a t i o n . 
Dale B u r g e t t crew d i g o u t c e l l a r below w e l l h e a d , cut o f f 
w e l l h e a d and e r e c t monument o f 4 i n c h c a s i n g . C e l l a r w i l l be 
f i l l e d i n. and monument w i l l be app rox i rr.at a! y s i n f e e t above 
ground l e v e l . 

equipment removed from w e l l and l a i d down on d r i l l pad i n c l u d e s : 
£13 j o i n t s (7 133 f e e t ) o f J55 £-7/3 i n c h t u b i n g . I n c l u d e s <+ 
j o i n t s a l r e a d y on l o c a t i o n . 
4 £-7/3 incn Baker Model L s l i d i n g s l e e v e s . 
1 2-7/3 i n c h b u l l nosed check v a l v e . 
3 3 i rich Bar ;on y eot hsrma I gate v a l v e s . 
1 13 5/3" x 7 1/13" a d a p t s r SDOOI. 

1 7 1/13" x 2 7/3'1 3 round 3M ad a p t e r s p o o l . 
1 13 5/3" x 13 3/3" c a s i n g hear w/ £ 3" e x t . f l a n g e s . 
2 3 i rich companion f l a n c e s . 
Misc s t u b s and rn.:ts. 
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Chavez, Carl J , EMNRD 

From: 
Sent: 
To: 
Subject: 

Chavez, Carl J, EMNRD 
Wednesday, March 17, 2010 7:38 AM 
'Layne Ashton' 
RE: API number for existing Discharge permit 

Layne: 

API#s assigned to the project are well specific. The only well not having an assigned API# is Well 55-7, the well you have 
expressed interest in reworking and conducting tests on. 

OCD needs your G forms to review for the well workover, and if approvable, Raser will be requested to submit a 
Geothermal Single Well Bond for it. Once we approve the bond, OCD will sign the G-forms and Raser may conduct its 
project work. 

Please contact me if you have questions. Thank you. 

Carl J. Chavez, CHMM 
New Mexico Energy, Minerals & Natural Resources Dept. 
Oil Conservation Division, Environmental Bureau 
1220 South St. Francis Dr., Santa Fe, New Mexico 87505 
Office: (505) 476-3490 
Fax: (505) 476-3462 
E-mail: CarlJ.Chavez®state.nm.us 
Website: http://www.emnrd.state.nm.us/ocd/index.htm 
(Pollution Prevention Guidance is under "Publications") 

From: Layne Ashton [mailto:lashton@rasertech.com] 
Sent: Tuesday, March 16, 2010 2:59 PM 
To: Chavez, Carl J, EMNRD 
Subject: API number for existing Discharge permit 

I've just met with Mr. Patrick Barnes of Wells Fargo, who is helping me with the paperwork on the bonds associated with 
the existing discharge permit, dated July 1, 2009. I see on the Form GTB-2 $10,000 Multi-Well Geothermal Plugging 
Bond that an API Number needs to be noted on the Form. However, I do not see an API Number on the aforementioned 
discharge permit, but GTHT-001 is noted in the "RE:" beneath the address. Is this the API No.? I would sincerely 
appreciate your help in clarifying this for me at your earliest possible convenience. 

Thank you and best regards, 

W. Layne Ashton 
Raser Technologies, Inc. 
5152 Edgewood Drive, Suite 375 
Provo, Utah 84604 
Tel. (801) 765-1200 
Fax (801) 374-3314 
Cell (801) 473-6090 
layne.ashton @ rasertech.com 

Carl, 

l 



Chavez , Car l J , EMNRD 

From: 
Sent: 
To: 
Subject: 

Chavez, Carl J, EMNRD 
Tuesday, March 16, 2010 11:27 AM 
'Layne Ashton' 
RE: Licensed Driller 

Layne: 

Thnx. for clarification as I anticipate Raser will document in the G-103 exactly what it is planning to do. 

Carl J. Chavez, CHMM 
New Mexico Energy, Minerals & Natural Resources Dept. 
Oil Conservation Division, Environmental Bureau 
1220 South St. Francis Dr., Santa Fe, New Mexico 87505 
Office: (505) 476-3490 
Fax: (505) 476-3462 
E-mail: CarlJ.Chavez®state.nm.us 
Website: http://www.emnrd.state.nm.us/ocd/index.htm 
(Pollution Prevention Guidance is under "Publications") 

From: Layne Ashton [mailto:lashton@rasertech.com] 
Sent: Tuesday, March 16, 2010 10:57 AM 
To: Chavez, Carl J, EMNRD 
Subject: RE: Licensed Driller 

By way of clarification Raser is not going to reinject water into 55-7. Rather, we are going to test pump 55-7 for a limited 
time and within Dale's water rights associated with the well. The water will be delivered directly to Dale Burgett's green 
house system. 

W. Layne Ashton 
Raser Technologies, Inc. 
5152 Edgewood Drive, Suite 375 
Provo, Utah 84604 
Tel. (801) 765-1200 
Fax (801) 374-3314 
Cell (801) 473-6090 
layne.ashton @ rasertech.com 

From: Chavez, Carl J, EMNRD [mailto:CarlJ.Chavez@state.nm.us] 
Sent: Tuesday, March 16, 2010 7:29 AM 
To: Layne Ashton 
Cc: Ben Barker; Michael Hayter; Brooks, David K., EMNRD; Dade, Randy, EMNRD; Reeves, Jacqueta, EMNRD 
Subject: RE: Licensed Driller 

OK, OCD will review the Raser's submittal. Regarding the bond for well 55-7, the bond must be received and approved 
prior to any work on the well. Once OCD has review your G-Forms, and if OCD approves, OCD will issue an API# for the 
well, and Raser must submit a well bond for OCD review and approval before any work can commence on the well. 

Regarding Burgett's well and OCD confirming acceptability, I don't think this was discussed under the current context of 
your message. It is important to note that Raser's proposed work on well 55-7 has not been reviewed in its entirety by the 
OCD and until we approve, the implication is premature at best. This well was not discussed at the hearing for the 
project; however, OCD understands that Raser needs flexibility to conduct it exploration activities at the project location. 
Regarding re-injection of cold fluids into Well 55-7 after the test, OCD is still considering this as to introduce cold fluids 

Carl, 

Ashton: 

l 



into the reservoir, this could result in a raise the temperature of the ground water to any downgradient geothermal users 
with geothermal rights. Again, the intention to inject well test water through Well 55-7 has not yet been approved, but 
OCD has told Raser that the Discharge Permit requires that injection wells inject at a depth of at least 100 feet below the 
deepest fresh water well in the project area. 

Thank you. 

Carl J. Chavez, CHMM 
New Mexico Energy, Minerals & Natural. Resources Dept. 
Oil Conservation Division, Environmental Bureau 
1220 South St. Francis Dr., Santa Fe, New Mexico 87505 
Office: (505) 476-3490 
Fax: (505) 476-3462 
E-mail: CarlJ.Chavez®state.nm.us 
Website: http://www.emnrd.state.nm.us/ocd/index.htm 
(Pollution Prevention Guidance is under "Publications") 

From: Layne Ashton [mailto:lashton@rasertech.com] 
Sent: Monday, March 15, 2010 3:38 PM 
To: Chavez, Carl J, EMNRD 
Cc: Ben Barker; Michael Hayter 
Subject: RE: Licensed Driller 

Carl, 

Thank you for your message. We are finalizing the bond and the G-100/102/103 forms now, identifying Everett D. Burgett 
Drilling as the driller. We will be submitting those forms this week. On the bonding, we will add TFD 55-7 under an 
additional bond once we have the correct API number. 

We inquired about the acceptability of Mr. Burgett because we are aware of his previous interaction with the State and 
BLM. We wanted to offer you an opportunity to express any reservations informally, as a courtesy. Thank you for 
confirming his acceptability. 

Please allow me to clarify the testing and injection issues regarding TFD 55-7. Rosette, Inc. has operated this well under 
an OSE-issued irrigation well permit for the last decade. They have established water rights and a beneficial use for its 
output. Our initial operation will merely open more, but not all, of the obstructed wellbore to flow, and Rosette will continue 
to use the fluid in its operations. Our testing will consist of careful observation of the surrounding wells while TFD 55-7 is 
flowed into the Rosette, Inc. system as it has before. 

We do not intend to use TFD 55-7 for injection in this operation, nor to make any other changes to the Rosette system. If 
the well demonstrates adequate potential, it will be deemed a "geothermal production well." At that point, Raser will 
proceed with development according to the requirements you have outlined and as specified in the OCD discharge permit. 

Regards, 

W. Layne Ashton 
Raser Technologies, Inc. 
5152 Edgewood Drive, Suite 375 
Provo, Utah 84604 
Tel. (801) 765-1200 
Fax (801) 374-3314 
Cell (801) 473-6090 
layne.ashton@rasertech.com 

W. Layne Ashton 
Raser Technologies, Inc. 
5152 Edgewood Drive, Suite 375 



*' Provo, Utah 84604 
Tel. (801) 765-1200 
Fax (801) 374-3314 
Cell (801) 473-6090 
layne.ashton @ rasertech.com 

From: Chavez, Carl J, EMNRD [mailto:CarlJ.Chavez@state.nm.us] 
Sent: Friday, March 12, 2010 3:09 PM 
To: Layne Ashton 
Cc: Ben Barker; Michael Hayter; Reeves, Jacqueta, EMNRD; VonGonten, Glenn, EMNRD 
Subject: RE: Licensed Driller 

Ashton: 

OCD is awaiting your bond(s) for Well 55-7 along with G-101, 102 and 103 (attached schematic of existing well 
construction w/ proposed workover itemization for approval of the OCD. 

Seems like Raser wants to just work on this well initially. You will note in the discharge permit that injection wells must be 
constructed at least 100 feet deeper than the deepest fresh water well in the project location; therefore, using Well 55-7 to 
injected the well test water may not be approvable, unless perhaps it is reconstructed to comply with the terms and 
conditions of the OCD Discharge Permit? Raser should determine whether there are any downgradient geothermal 
permit users with standing that could be adversely impacted by any cold water injection. The OCD will have to approve 
your planned work to see if it meets the terms and conditions of the discharge permit. Bonding must be approved before 
any G forms can be approved by the OCD allowing Raser to perform the work. Lastly, the construction of the temporary 
pits, permanent pits and/or evaporation ponds must have liners (capable of handling heat- EDPM, CSPE-R? of sufficient 
thickness to be approved for use at the project location. To read up on pit design and construction, please go to: 
http://www.emnrd.state.nm.us/ocd/documents/20098-5currentrules-new17and39.pdf (see Parts 17 and 36) for guidance. 
Please also be aware of Part 11 if hydrogen sulfide gas will exceed 100 ppm in a public area. There are also Geothermal 
Forms (http://www.emnrd.state.nm.us/ocd/Forms.htm) for well testing, etc. referenced in the regulations and they are 
available on the OCD Website at 
http://www.emnrd.state.nm.us/ocd/documents/OilConservationDivisionGeothermalApplicationProcess8-18-2009.pdf. 
Raser must use Geothermal Forms to document everything and ultimately certain forms must be attached to individual 
forms requesting permission to produce and/or inject for each well Raser is planning to place into operation. 

I look forward to receipt of you forms and bonding for what you are planning to do. 

Please review the OCD discharge permit and contact me to discuss the discharge permit and any questions you may 
have on the project by Friday COB 3/19/2010. Thank you. 

Carl J. Chavez, CHMM 
New Mexico Energy, Minerals & Natural Resources Dept. 
Oil Conservation Division, Environmental Bureau 
1220 South St. Francis Dr., Santa Fe, New Mexico 87505 
Office: (505) 476-3490 
Fax: (505) 476-3462 
E-mail: CarlJ.Chavez® state.nm.us 
Website: http://www.emnrd.state.nm.us/ocd/index.htm 
(Pollution Prevention Guidance is under "Publications") 

From: Layne Ashton [mailto:lashton@rasertech.com] 
Sent: Friday, March 12, 2010 2:26 PM 
To: Chavez, Carl J, EMNRD 
Cc: Ben Barker; Michael Hayter 
Subject: Licensed Driller 

Carl, 

I thought I'd let you know that Raser intends to use Everett D. Burgett Drilling, NM license no. 248 for going into 55-7. 
Burgett will bring in an appropriate rig, as well as a seasoned crew with extensive geothermal well drilling experience in 
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both NV and UT. Do you have any thoughts or comments? Raser is now in a position to submit the permit now that it has' * X 
a licensed NM driller & supervisor selected. 

Again, please let me know if you have any comments or questions. The best way to reach me is on my cell phone, which 
is (801) 473-6090. Thank you. 

Best wishes, 

W. Layne Ashton 
Raser Technologies, Inc. 
5152 Edgewood Drive, Suite 375 
Provo, Utah 84604 
Tel. (801) 765-1200 
Fax (801) 374-3314 
Cell (801) 473-6090 
layne.ashton @ rasertech.com 

This inbound email has been scanned for malicious software and transmitted safely to you using Webroot 

Email Security. 

Confidentiality Notice: This e-mail, including all attachments is for the sole use of the intended recipient(s) and 
may contain confidential and privileged information. Any unauthorized review, use, disclosure or distribution is 
prohibited unless specifically provided under the New Mexico Inspection of Public Records Act. If you are not 
the intended recipient, please contact the sender and destroy all copies of this message. — This email has been 
scanned by the Sybari - Antigen Email System. 

Confidentiality Notice: This e-mail, including all attachments is for the sole use of the intended recipient(s) and 
may contain confidential and privileged information. Any unauthorized review, use, disclosure or distribution is 
prohibited unless specifically provided under the New Mexico Inspection of Public Records Act. If you are not 
the intended recipient, please contact the sender and destroy all copies of this message. — This email has been 
scanned by the Sybari - Antigen Email System. 
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Chavez, Carl J , EMNRD 

From: Chavez, Carl J, EMNRD 
Tuesday, March 16, 2010 7:44 AM 
Phillips, Haddy L, OSE 
Brooks, David K., EMNRD; 'Mike_Smith@blm.gov' 
Lightning Dock Geothermal- Animas, NM 

Sent: 
To: 
Cc: 
Subject: 

Haddy: 

Good morning. OCD will be receiving a well work over request to re-enter the PA'd Burgett Well 55-7 in the geothermal 
project area. While there is no intent (as stated below by Raser in yellow highlight) to use this well as an injection well, for 
the purpose of Raser's well test, they are planning to run a well test where they will remove ground water and after the 
test, they will re-inject the ground water back into the reservoir. 

As part of OCD's review of Raser's well work over request, and well test for the geothermal project, OCD would like to 
know if this presents any concerns by the OSE? Thank you. 

Carl J. Chavez, CHMM 
New Mexico Energy, Minerals & Natural Resources Dept. 
Oil Conservation Division, Environmental Bureau 
1220 South St. Francis Dr., Santa Fe, New Mexico 87505 
Office: (505) 476-3490 
Fax: (505) 476-3462 
E-mail: CarlJ.Chavez®state.nm.us 
Website: http://www.emnrd.state.nm.us/ocd/index.htm 
(Pollution Prevention Guidance is under "Publications") 

From: Chavez, Carl J, EMNRD 
Sent: Tuesday, March 16, 2010 7:29 AM 
To: 'Layne Ashton' 
Cc: Ben Barker; Michael Hayter; Brooks, David K., EMNRD; Dade, Randy, EMNRD; Reeves, Jacqueta, EMNRD 
Subject: RE: Licensed Driller 

OK, OCD will review the Raser's submittal. Regarding the bond for well 55-7, the bond must be received and approved 
prior to any work on the well. Once OCD has review your G-Forms, and if OCD approves, OCD will issue an API# for the 
well, and Raser must submit a well bond for OCD review and approval before any work can commence on the well. 

Regarding Burgett's well and OCD confirming acceptability, I don't think this was discussed under the current context of 
your message. It is important to note that Raser's proposed work on well 55-7 has not been reviewed in its entirety by the 
OCD and until we approve, the implication is premature at best. This well was not discussed at the hearing for the 
project; however, OCD understands that Raser needs flexibility to conduct it exploration activities at the project location. 
Regarding re-injection of cold fluids into Well 55-7 after the test, OCD is still considering this as to introduce cold fluids 
into the reservoir, this could result in a raise the temperature of the ground water to any downgradient geothermal users 
with geothermal rights. Again, the intention to inject well test water through Well 55-7 has not yet been approved, but 
OCD has told Raser that the Discharge Permit requires that injection wells inject at a depth of at least 100 feet below the 
deepest fresh water well in the project area. 

Thank you. 

Carl J. Chavez, CHMM 
New Mexico Energy, Minerals & Natural Resources Dept. 
Oil Conservation Division, Environmental Bureau 
1220 South St. Francis Dr., Santa Fe, New Mexico 87505 
Office: (505) 476-3490 
Fax: (505) 476-3462 

Ashton: 

l 



E-mail: CarlJ.Chavez®state.nm.us 
Website: http://www.emnrd.state.nm.us/ocd/index.htm 
(Pollution Prevention Guidance is under "Publications") 

From: Layne Ashton [mailto:lashton@rasertech.com] 
Sent: Monday, March 15, 2010 3:38 PM 
To: Chavez, Carl J, EMNRD 
Cc: Ben Barker; Michael Hayter 
Subject: RE: Licensed Driller 

Carl, 

Thank you for your message. We are finalizing the bond and the G-100/102/103 forms now, identifying Everett D. Burgett 
Drilling as the driller. We will be submitting those forms this week. On the bonding, we will add TFD 55-7 under an 
additional bond once we have the correct API number. 

We inquired |about:the acceptability of Mr. Burgett because we are.aware of his brevious intera'ction-with the State:and 
BLM. We wanted.tb offer you an-opportunity, to express any;reservations informally, as a'courtesy. Thank you for 
confirmingshissacceptabilityv 

Please allow! me to clarify the testing and injection'issues regarding TFD 55-7.'Rosette,J>nc. has operated this well-under 
an OSETjssued irrigation well permit for the last decade. They have established water/ights^arid a beneficial use for its' 
output, p'urjnitia'l operation will'merely'open more, but not all, of;-the obstructed,wellbore to flow, and- Rosette wilfcontinue 
to' use thejfiuid in its operation's. Our testing will consist of careful observation of the surrounding wells while TFD 55-7 is 
flowed into the Rosette,; Inc.-system as it has before! 

We-do' not intend to use TFD 55-7 for injection in this operation, nor to make any other changes to the Rosette system. If 
the welf demonstrates adequate potential, it will be deemed a "geothermal production well." At.thai-point, Raser will 
proceed with' development,according to the requirements you have outlined and as specified in the OCD discharge.bermit. 

Regards, 

W. Layne Ashton 
Raser Technologies, Inc. 
5152 Edgewood Drive, Suite 375 
Provo, Utah 84604 
Tel. (801) 765-1200 
Fax (801) 374-3314 
Cell (801) 473-6090 
layne.ashton@rasertech.com 

W. Layne Ashton 
Raser Technologies, Inc. 
5152 Edgewood Drive, Suite 375 
Provo, Utah 84604 
Tel. (801) 765-1200 
Fax (801) 374-3314 
Cell (801) 473-6090 
lavne.ashton@rasertech.com 

From: Chavez, Carl J, EMNRD [mailto:CarlJ.Chavez@state.nm.us] 
Sent: Friday, March 12, 2010 3:09 PM 
To: Layne Ashton 
Cc: Ben Barker; Michael Hayter; Reeves, Jacqueta, EMNRD; VonGonten, Glenn, EMNRD 
Subject: RE: Licensed Driller 

Ashton: 
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OCD is awaiting your bond(s) for Well 55-7 along with G-101, 102 and 103 (attached schematic of existing well 
construction w/ proposed workover itemization for approval of the OCD. 

Seems like Raser wants to just work on this well initially. You will note in the discharge permit that injection wells must be 
constructed at least 100 feet deeper than the deepest fresh water well in the project location; therefore, using Well 55-7 to 
injected the well test water may not be approvable, unless perhaps it is reconstructed to comply with the terms and 
conditions of the OCD Discharge Permit? Raser should determine whether there are any downgradient geothermal 
permit users with standing that could be adversely impacted by any cold water injection. The OCD will have to approve 
your planned work to see if it meets the terms and conditions of the discharge permit. Bonding must be approved before 
any G forms can be approved by the OCD allowing Raser to perform the work. Lastly, the construction of the temporary 
pits, permanent pits and/or evaporation ponds must have liners (capable of handling heat- EDPM, CSPE-R? of sufficient 
thickness to be approved for use at the project location. To read up on pit design and construction, please go to: 
http://www.emnrd.state.nm.us/ocd/documents/20098-5currentrules-new17and39.pdf (see Parts 17 and 36) for guidance. 

Please also be aware of Part 11 if hydrogen sulfide gas will exceed 100 ppm in a public area. There are also Geothermal 
Forms (http://www.emnrd.state.nm.us/ocd/Forms.htm) for well testing, etc. referenced in the regulations and they are 
available on the OCD Website at 
http://www.emnrd.state.nm.us/ocd/documents/OilConservationDivisionGeothermalApplicationProcess8-18-2009.pdf. 
Raser must use Geothermal Forms to document everything and ultimately certain forms must be attached to individual 
forms requesting permission to produce and/or inject for each well Raser is planning to place into operation. 

I look forward to receipt of you forms and bonding for what you are planning to do. 

Please review the OCD discharge permit and contact me to discuss the discharge permit and any questions you may 
have on the project by Friday COB 3/19/2010. Thank you. 

Carl J. Chavez, CHMM 
New Mexico Energy, Minerals & Natural Resources Dept. 
Oil Conservation Division, Environmental Bureau 
1220 South St. Francis Dr., Santa Fe, New Mexico 87505 
Office: (505) 476-3490 
Fax: (505) 476-3462 
E-mail: CarlJ.Chavez©state.nm.us 
Website: http://www.emnrd.state.nm.us/ocd/index.htm 
(Pollution Prevention Guidance is under "Publications") 

From: Layne Ashton [mailto:lashton@rasertech.com] 
Sent: Friday, March 12, 2010 2:26 PM 
To: Chavez, Carl J, EMNRD 
Cc: Ben Barker; Michael Hayter 
Subject: Licensed Driller 

Carl, 

I thought I'd let you know that Raser intends to use Everett D. Burgett Drilling, NM license no. 248 for going into 55-7. 
Burgett will bring in an appropriate rig, as well as a seasoned crew with extensive geothermal well drilling experience in 
both NV and UT. Do you have any thoughts or comments? Raser is now in a position to submit the permit now that it has 
a licensed NM driller & supervisor selected. 

Again, please let me know if you have any comments or questions. The best way to reach me is on my cell phone, which 
is (801) 473-6090. Thank you. 

Best wishes, 

W. Layne Ashton 
Raser Technologies, Inc. 
5152 Edgewood Drive, Suite 375 
Provo, Utah 84604 
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Tel. (801) 765-1200 
Fax (801) 374-3314 
Cell (801) 473-6090 
layne. ashton @ rasertech.com 

This inbound email has been scanned for malicious software and transmitted safely to you using Webroot 

Email Security. 

Confidentiality Notice: This e-mail, including all attachments is for the sole use of the intended recipient(s) and 
may contain confidential and privileged information. Any unauthorized review, use, disclosure or distribution is 
prohibited unless specifically provided under the New Mexico Inspection of Public Records Act. If you are not 
the intended recipient, please contact the sender and destroy all copies of this message. — This email has been 
scanned by the Sybari - Antigen Email System. 
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Chavez, Carl J , EMNRD 

From: Chavez, Carl J, EMNRD 
Sent: Thursday, February 25, 2010 8:18 AM 
To: 'Mike_Smith@blm.gov' 
Subject: RE: Otero County Oil Well PAs BLM Forms 

Mike: 

Could you please give me a call to communicate about this recent Well 55-7 well work when you get a chance. Thank 
you. 

Carl J. Chavez, CHMM 
New Mexico Energy, Minerals & Natural Resources Dept. 
Oil Conservation Division, Environmental Bureau 1220 South St. Francis Dr., Santa Fe, New Mexico 87505 
Office: (505) 476-3490 
Fax: (505) 476-3462 
E-mail: CarlJ.Chavez®state.nm.us 
Website: http://www.emnrd.state.nm.us/ocd/index.htm 
(Pollution Prevention Guidance is under "Publications") 

Original Message 
From: Mike_Smith@blm.gov [mailto:Mike_Smith@blm.gov] 
Sent: Thursday, February 25, 2010 7:47 AM 
To: Chavez, Carl J, EMNRD 
Subject: Re: Otero County Oil Well PAs BLM Forms 

Hi Carl: 

Thanks for forwarding the FANs to OCD Artesia. I'll send copies of future FANs to the OCD district offices when they 
come in to BLM. 

You probably spoke with the reps from Raser Technology last week. They informed me they want to re-open well 55-7, 
perform a flow-test, and possibly bring it into production. They have been informed that the will have to submit a 
Geothermal Permit to Drill to meet Federal requirements (cf. 43 CFR 3260.10). 

Regards, 

Michael Smith 
Geologist - BLM 
Las Cruces District Office 
1800 Marquess Street 
Las Cruces, NM 88005 
575-525-4421 
Mike Smith@blm.gov 

"Chavez, Carl J, 
EMNRD" 
<CarlJ.Chavez@sta To 
te.nm.us> <Mike Smith@nm.blm.qov> 

cc 
02/24/2010 04:16 
PM Subject 

Otero County Oil Well PAs BLM Forms 

l 



(Embedded image moved to file: pic10200.gif) Hey Mike. 

FYI, you may forward BLM forms like those O&G PA forms to the OCD District Office Supervisor based on the county the 
well work was performed in. I have forwarded the forms to the OCD Artesia District Office. 

For example, go to http://www.emnrd.state.nm.us/ocd/AboutUs.htm and click on the map to obtain a mail address to the 
corresponding OCD District Office that the BLM forms may be sent to. 

Please contact me if I may be of further assistance. Thank you. 

Carl J. Chavez, CHMM 
New Mexico Energy, Minerals & Natural Resources Dept. 
Oil Conservation Division, Environmental Bureau 1220 South St. Francis Dr., Santa Fe, New Mexico 87505 
Office: (505) 476-3490 
Fax: (505) 476-3462 
E-mail: CarlJ.Chavez®state.nm.us 
Website: http://www.emnrd.state.nm.us/ocd/index.htm 
(Pollution Prevention Guidance is under "Publications") 

Confidentiality Notice: This e-mail, including all attachments is for the sole use of the intended recipient(s) and may 
contain confidential and privileged information. Any unauthorized review, use, disclosure or distribution is prohibited 
unless specifically provided under the New Mexico Inspection of Public Records Act. If you are not the intended recipient, 
please contact the sender and destroy all copies of this message. - This email has been scanned by the Sybari - Antigen 
Email System. 

Confidentiality Notice: This e-mail,including all attachments is for the;sole use of the intended recipient(s) and may contain 
confidential and privileged information. Any unauthorized review,use,disclosure or distribution is prohibited unless 
specifically provided under the New Mexico Inspection of Public Records Act. If you are not the intended recipient, please 
contact the sender and destroy all copies of this message. 
This email has been scanned using Webroot Email Security. 

This inbound email has been scanned for malicious software and transmitted safely to you using Webroot Email Security. 
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Chavez, Carl J , EMNRD 

From: 
Sent: 
To: 
Subject: 

Chavez, Carl J, EMNRD 
Thursday, February 25, 2010 8:15 AM 
'Mike_Smith@blm.gov' 
RE: Otero County Oil Well PAs BLM Forms 

Thanks for the communication Mike. 

OCD will be receiving G-101, 102 and 103 Forms to re-enter the well. Raser will need to provide a diagram of the existing 
well construction conditions outlining their plans for the well for OCD approval. 

Please note that all information going forward with this project may be found under the API# and/or the facility permit 
"GTHT-1" at OCD Online (http://ocdimage.emnrd.state.nm.us/imaging/AEOrderFileView.aspx?appNo=pCJC0813635742). 
The G-103 will be placed under the "Workover Requests" Thumbnail. 

The OCD is involved with a Geothermal Working Group to identify deep source geothermal resources, make technical 
and policy recommendations for streamlining the commercial power generation process. You may monitor the issues and 
even become involved by going to OCD Online "UIC-999." Stephen Lucero of the EMNRD- ECMD is heading up the 
group and in charge of stimulus funding that New Mexico Tech will be funded to develop a geothermal resource database. 
In addition, the OCD has be re-evaluating its geothermal regulations and now believes that it may also be responsible for 
low-termperature geothermal resources where the intent is to extract the heat. I will forward the recent correspondence 
and meeting related to this new development. It comes at a time when the state is working to be the leader in inter-
intrastate renewable energy programs, including geothermal power production. 

Thanks for the communication. 

Carl J. Chavez, CHMM 
New Mexico Energy, Minerals & Natural Resources Dept. 
Oil Conservation Division, Environmental Bureau 1220 South St. Francis Dr., Santa Fe, New Mexico 87505 
Office: (505) 476-3490 
Fax: (505) 476-3462 
E-mail: CarlJ.Chavez@state.nm.us 
Website: http://www.emnrd.state.nm.us/ocd/index.htm 
(Pollution Prevention Guidance is under "Publications") 

Original Message 
From: Mike_Smith@blm.gov [mailto:Mike_Smith@blm.gov] 
Sent: Thursday, February 25, 2010 7:47 AM 
To: Chavez, Carl J, EMNRD 
Subject: Re: Otero County Oil Well PAs BLM Forms 

Thanks for forwarding the FANs to OCD Artesia. I'll send copies of future FANs to the OCD district offices when they 
come in to BLM. 

You probably spoke with the reps from Raser Technology last week. They informed me they want to re-open well 55-7, 
perform a flow-test, and possibly bring it into production. They have been informed that the will have to submit a 
Geothermal Permit to Drill to meet Federal requirements (cf. 43 CFR 3260.10). 

Regards, 

Michael Smith 
Geologist - BLM 
Las Cruces District Office 
1800 Marquess Street 
Las Cruces, NM 88005 

Hi Carl: 
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575-525-4421 
Mike_Smith@blm.gov 

"Chavez, Carl J, 
EMNRD" 
<CarlJ.Chavez@sta To 
te.nm.us> <Mike_Smith@nm.blm.gov> 

cc 
02/24/2010 04:16 
PM Subject 

Otero County Oil Well PAs BLM Forms 

(Embedded image moved to file: pic10200.gif) Hey Mike. 

FYI, you may forward BLM forms like those O&G PA forms to the OCD District Office Supervisor based on the county the 
well work was performed in. I have forwarded the forms to the OCD Artesia District Office. 

For example, go to http://www.emnrd.state.nm.us/ocd/AboutUs.htm and click on the map to obtain a mail address to the 
corresponding OCD District Office that the BLM forms may be sent to. 

Please contact me if I may be of further assistance. Thank you. 

Carl J. Chavez, CHMM 
New Mexico Energy, Minerals & Natural Resources Dept. 
Oil Conservation Division, Environmental Bureau 1220 South St. Francis Dr., Santa Fe, New Mexico 87505 
Office: (505) 476-3490 
Fax: (505) 476-3462 
E-mail: CarlJ.Chavez@state.nm.us 
Website: http://www.emnrd.state.nm.us/ocd/index.htm 
(Pollution Prevention Guidance is under "Publications") 

Confidentiality Notice: This e-mail, including all attachments is for the sole use of the intended recipient(s) and may 
contain confidential and privileged information. Any unauthorized review, use, disclosure or distribution is prohibited 
unless specifically provided under the New Mexico Inspection of Public Records Act. If you are not the intended recipient, 
please contact the sender and destroy all copies of this message. - This email has been scanned by the Sybari - Antigen 
Email System. 

Confidentiality Notice: This e-mail,including all attachments is for the sole use of the intended recipient(s) and may contain 
confidential and privileged information. Any unauthorized review,use,disclosure or distribution is prohibited unless 
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Chavez, Carl J , EMNRD 

From: Chavez, Carl J, EMNRD 
Sent: Wednesday, February 10, 2010 9:14 AM 
To: 'Mike_Smith@blm.gov' 
Cc: 'Michael Hayter'; Reeves, Jacqueta, EMNRD 
Subject: RE: Raser Technologies Bonding (GTHT-001) & Well 55-7 Info. 

Mike: 

Yeah, if the well was officially PA'd, then OCD would require a G-101, G-102 and G-103 for the well work over. Send the 
forms directly to me. OCD would need to issue an API# for it and make sure bonding is in place for any wells used in the 
geothermal project. Raser also knows there are Federal requirements as well. Thnx. 

Carl J. Chavez, CHMM 
New Mexico Energy, Minerals & Natural Resources Dept. 
Oil Conservation Division, Environmental Bureau 1220 South St. Francis Dr., Santa Fe, New Mexico 87505 
Office: (505) 476-3490 
Fax: (505) 476-3462 
E-mail: CarlJ.Chavez@state.nm.us 
Website: http://www.emnrd.state.nm.us/ocd/index.htm 
(Pollution Prevention Guidance is under "Publications") 

Original Message 
From: Mike_Smith@blm.gov [mailto:Mike_Smith@blm.gov] 
Sent: Wednesday, February 10, 2010 7:46 AM 
To: Chavez, Carl J, EMNRD 

Subject: RE: Raser Technologies Bonding (GTHT-001) & Well 55-7 Info. 

Carl: 

Thanks for keeping me in the loop on these issues. Layne Ashton has asked me to call him, so it's probably about Well 
55-7. 

If this well has been plugged and abandoned, then Raser will most likely need to submit a geothermal drilling permit 

Regards, 

Michael Smith 
Geologist - BLM 
Las Cruces District Office 
1800 Marquess Street 
Las Cruces, NM 88005 
575-525-4421 
Mike_Smith@nm.blm.gov 

"Chavez, Carl J, 
EMNRD" 
<CarlJ.Chavez@sta To 
te.nm.us> "Chavez, Carl J, EMNRD" 

<CarlJ. Chavez® state.nm.us>, 
02/09/2010 11:45 "Michael Hayter" 
AM <Michael. Hayter® rasertech.com> 

cc 
"Layne Ashton" 
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<lashton@rasertech.com>, "Ben 
Barker" <Ben.Barker® rasertech.com>, 
<Mike_Smith@blm.gov>, "Brooks, 
David K., EMNRD" 
<david.brooks ©state.nm.us>, "Dade, 
Randy, EMNRD" 
<Randy.Dade@state.nm.us>, "Reeves, 
Jacqueta, EMNRD" 
<Jacqueta.Reeves@state.nm.us>, 
"Sanchez, Daniel J., EMNRD" 
<daniel.sanchez® state.nm.us> 

Subject 
RE: Raser Technologies Bonding 
(GTHT-001) & Well 55-7 Info. 

Mike: 

David Brooks has replied with the following in relation to the new project production/development well in the above subject 
proposed to be re-worked by Raser. 

Carl 

I am not entirely clear on the facts. As I read the applicable bonding requirements, if they plan to drill four "deep" 
(=>2,000 feet) wells under their multi-well bonds, no additional wells can be covered under that bond, and an single-well 
bond in the applicable amount would be required for each additional well. 

I do not know if the issue is involved here, but the references to BLM in the emails cause me to address it. I find nothing 
in the Geothermal Resources Act or the Geothermal rules that limits bonding requirements to non-federal, lands. Thus, it 
would seem that a geothermal operator, unlike an oil and gas operator, would have to furnish a bond to OCD in the 
applicable amount for a geothermal well on federal land, the same as if it were on State or private land. 

David 

Consequently, further evaluation of OCD Geothermal Regulations (see yellow 
highlighted) indicates the following: 

19.14.20.8 PLUGGING BOND: 
A. Any person who has drilled or is drilling or 

proposes to drill any geothermal resources well shall post with the division, and obtain approval thereof, a bond, in a form 
approved by the division, conditioned to plug such well, if non-productive or when abandoned, in such a way as to confine 
all fluids in their native strata. 
Each such bond shall be executed by a responsible surety company authorized to transact business in the state of New 
Mexico and shall describe, or by subsequent rider describe, the name and exact location of the well, or wells, covered by 
the bond. Bonds may be either one-well bonds or multi-well bonds, in the amounts stated below in accordance with type 
of bond and depth of well(s): 

(1) One-well bonds: 
Projected depth of proposed well or 
Actual depth of existing well Amount of 
bond 
Less than 500 feet deep ("shallow") $2,000 
500 feet to 2,000 feet deep ("intermediate") $3,000 
More than 2,000 feet deep ("deep") $5,000. 
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Chavez , Car l J , EMNRD 

Sent 
To: 
Cc: 
Subject: 

From: Chavez, Carl J, EMNRD 
Tuesday, February 09, 2010 9:29 AM 
'Ben Barker' 
Mike_Smith@blm.gov 
RE: Raser Technologies Bonding (GTHT-001) & Well 55-7 Info. 

Ben: 

Interesting If you look through the Well 55-7 file link below I believe there is a PA form with associated info. Thanks. 

Carl J. Chavez, CHMM 
New Mexico Energy, Minerals & Natural Resources Dept. 
Oil Conservation Division, Environmental Bureau 
1220 South St. Francis Dr., Santa Fe, New Mexico 87505 
Office: (505) 476-3490 
Fax: (505) 476-3462 
E-mail: CarlJ.Chavez@state.nm.us 
Website: http://www.emnrd.state.nm.us/ocd/index.htm 
(Pollution Prevention Guidance is under "Publications") 

From: Ben Barker [mailto:Ben.Barker@rasertech.com] 
Sent: Tuesday, February 09, 2010 8:57 AM 
To: Chavez, Carl J, EMNRD 

Subject: RE: Raser Technologies Bonding (GTHT-OOl) & Well 55-7 Info. 

Mike, 

The wellhead is still in place so I don't think it qualifies as a P&A. Was it reported to BLM as such? 
Ben 

From: Chavez, Carl J, EMNRD [mailto:CarlJ.Chavez@state.nm.us] 
Sent: Tuesday, February 09, 2010 8:52 AM 
To: Michael Hayter 
Cc: Layne Ashton; Ben Barker 
Subject: RE: Raser Technologies Bonding (GTHT-OOl) & Well 55-7 Info. 

No problem. I'm coordinating with Mike Smith (Bureau of Land Management) on the above subject well. It appears to be 
an ancillary well to the OCD discharge permit and the OCD must coordinate with BLM on Federal wells. Wells that are 
plugged and abandoned revert back to the landowner, and in this case it is the BLM I believe? Thanks. 

Carl J. Chavez, CHMM 
New Mexico Energy, Minerals & Natural Resources Dept. 
Oil Conservation Division, Environmental Bureau 
1220 South St. Francis Dr., Santa Fe, New Mexico 87505 
Office: (505) 476-3490 
Fax: (505) 476-3462 
E-mail: CarlJ.Chavez@state.nm.us 
Website: http://www.emnrd.state.nm.us/ocd/index.htm 
(Pollution Prevention Guidance is under "Publications") 

From: Michael Hayter [mailto:Michael.Hayter@rasertech.com] 
Sent: Tuesday, February 09, 2010 8:44 AM 
To: Chavez, Carl J, EMNRD 

Mike: 

l 



Cc: Layne Ashton; Ben Barker 
Sub jec t : RE: Raser Technologies Bonding (GTHT-OOl) & Well 55-7 Info. 

Carl, 

Thank you. Unfortunately, I must postpone today's meeting. Our equity partner, Evergreen who is funding drilling, 

called a last minute meeting to discuss the Lightning Dock project. I'll be in touch later today or tomorrow to 

reschedule. I'm sorry for the change, I hope it doesn't cause any problems. 

Best, 

Mike 

Director - Geothermal Business Development 

Raser Technologies, Inc. 

5152 North Edgewood Drive 

Provo, Utah 84003 

Office: +1.801.765.1200 x216 
Mobile:+1.801.589.1872 
www.rasertech.com 

From: Chavez, Carl J, EMNRD [mailto:CarlJ.Chavez@state.nm.us] 
Sent : Tuesday, February 09, 2010 7:50 AM 
To: Michael Hayter 

Sub jec t : FW: Raser Technologies Bonding (GTHT-OOl) & Well 55-7 Info. 

FYI. Please find below OCD's most recent bond contact from Well Fargo. 

Also, regarding Well 55-7, I located Well 55-7 information and have provided the file location related to the well. I notice 
from my preliminary review of the file that it is a Federal well with some history, i.e., directionally drilled and/or whip 
stocked and it went through a couple of well owners. The well was PA'd as you had indicated. 

AMAX (GTLT-005) First Row Last Column File 

http://ocdimaqe.emnrd.state.nm.us/imaqinq/AEOrderFileView.aspx?appNo=pCJC0912464638 

I look forward to meeting with you today. Thank you. 

Carl J. Chavez, CHMM 

New Mexico Energy, Minerals & Natural Resources Dept. 
Oil Conservation Division, Environmental Bureau 
1220 South St.' Francis Dr., Santa Fe, New Mexico 87505 
Office: (505) 476-3490 
Fax: (505) 476-3462 
E-mail: CarlJ.Chavez® state.nm.us 
Website: http://www.emnrd.state.nm.us/ocd/index.htm 
(Pollution Prevention Guidance is under "Publications") 

F rom: Barnes, Patrick [mailto:Patrick_Barnes@wellsfargois.com] 
Sent : Thursday, February 05, 2009 8:55 AM 
To: Chavez, Carl J, EMNRD 
Sub jec t : RE: Raser Technologies 

Mr.. Chavez, 

Thanks for your response to my inquiry. I have talked to Mr.. Brooks and he has cleared up the questions I had regarding 
the bond forms. One other question has developed as a result of my discussions with the risk. That is, is it possible to 
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bond the $50,000 sum required for geothermal injection welis? The form we have is entitled "Cash Plugging Bond" but it 
appears to be an assignment of cash collateral. The account would rather handle this with a bond from a surety if that is 
acceptable to you. Please let me know if that is something you would accept. Thanks for your continued assistance on 
this matter. 

Patrick Barnes CIC 
Sr. Account Executive 
Wells Fargo Insurance Services 
1095 E. 2100 S. Ste 200 
SLC, Utah 84106 
Tel: (801) 246-4376 
Fax:(801)485-5217 

From: Chavez, Carl J, EMNRD [mailto:CarlJ.Chavez@state.nm.us] 
Sent: Friday, January 30, 2009 10:52 AM 
To: Barnes, Patrick 
Cc: Watson, Jason F.; Brooks, David K., EMNRD; Gum, Tim, EMNRD 
Subject: RE: Raser Technologies 

Mr. Patrick: 

A couple of issues from your note that I request that you follow-up on: 

1) Please contact Mr. David Brooks at (505) 476-3450 about the outdated and penal sum of the bonds being 
incorrect. Attorney Brooks developed the bond documentation for Los Lobos or Raser Technologies. Please be 
advised that the bond documents must reference "Los Lobos Renewable Power, LLC. as the application was 
received under Los Lobos. The amounts of bonds are split between regulations, i.e., WQCC ($50K multi-injection 
wells) vs. OCD geothermal (Amts. split for multi vs. single) production well bonding requirements. 

2) I have forwarded the draft discharge permit (see attachment) to Mr. Tim Gum of the OCD Artesia Office to cross
check issued API#s from him to identify any incorrect API#s in the draft discharge permit page 1 and in Section 
21 (see OCD draft discharge permit with references to API#s and the most recent discharge permit that I sent to 
Mr. Gum to double check). I will work with Mr. Gum to make sure you have the correct API#s for the bond. 

You may also contact Mr. Gum of the OCD District 2 Office in Artesia at (575) 748-1283 (X 102). Please contact me if 
you have questions. Thank you. 

Carl J. Chavez, CHMM 
New Mexico Energy, Minerals & Natural Resources Dept. 
Oil Conservation Division, Environmental Bureau 
1220 South St. Francis Dr., Santa Fe, New Mexico 87505 
Office: (505) 476-3491 
Fax: (505) 476-3462 
E-mail: CarlJ.Chavez®state.nm.us 
Website: http://www.emnrd .state. nm. us/ocd/index.htm 
(Pollution Prevention Guidance is under "Publications") 

From: Barnes, Patrick [mailto:Patrick_Barnes@wellsfargois.com] 
Sent: Friday, January 30, 2009 9:10 AM 
To: Chavez, Carl J, EMNRD 
Cc: Watson, Jason F. 
Subject: Raser Technologies 

Mr. Chavez, we are in the final stages of securing the bonds needed for this company to proceed with the geothermal 
projects planned in the state of New Mexico. The surety informs us that the bond forms we have referenced are outdated 
and the penal sum of the bonds is also incorrect. Could you please provide us with the proper bond forms and also the 
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penal sum of the bonds that are required. Could you also please confirm the API numbers for each of these bonds, as the 
surety also indicated that one of those was not correct. 

Thanks you for your assistance. Please give me a call if you would like to discuss the matter further. We look forward to 
getting this matter resolved in the near future. 

Patrick Barnes CIC 
Sr. Account Executive 
Wells Fargo Insurance Services 
1095 E. 2100 S. Ste 200 
SLC, Utah 84106 
Tel: (801) 246-4376 
Fax: (801) 485-5217 

This inbound email has been scanned by the MessageLabs Email Security System. 

Confidentiality Notice: This e-mail, including all attachments is for the sole use of the intended recipient(s) and 
may contain confidential and privileged information. Any unauthorized review, use, disclosure or distribution is 
prohibited unless specifically provided under the New Mexico Inspection of Public Records Act. If you are not 
the intended recipient, please contact the sender and destroy all copies ofthis message. — This email has been 
scanned by the Sybari - Antigen Email System. 

This inbound email has been scanned by the MessageLabs Email Security System. 

Confidentiality Notice: This e-mail, including all attachments is for the sole use of the intended recipient(s) and 
may contain confidential and privileged information. Any unauthorized review, use, disclosure or distribution is 
prohibited unless specifically provided under the New Mexico Inspection of Public Records Act. If you are not 
the intended recipient, please contact the sender and destroy all copies of this message. — This email has been 
scanned by the Sybari - Antigen Email System. 

Confidentiality Notice: This e-mail,including all attachments is for the sole use o f the intended recipient(s) and 

may contain confidential and privileged information. Any unauthorized review,use,disclosure or distribution is 

prohibited unless specifically provided under the New Mexico Inspection of Public Records Act. If you are not 

the intended recipient, please contact the sender and destroy all copies of th is message. 

This email has been scanned using Webroot Email Security. 
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This inbound email has been scanned for malicious software and transmitted safely to you using Webroot 
Email Security. 

Confidentiality Notice: This e-mail, including all attachments is for. the sole use of the intended recipient(s) and 
may contain confidential and privileged information. Any unauthorized review, use, disclosure or distribution is 
prohibited unless specifically provided under the New Mexico Inspection of Public Records Act. If you are not 
the intended recipient, please contact the sender and destroy all copies of this message. — This email has been 
scanned by the Sybari - Antigen Email System. 

Confidentiality Notice: This e-mail,including all attachments is for the sole use ofthe intended recipient(s) and 
may contain confidential and privileged information. Any unauthorized review,use,disclosure or distribution is 
prohibited unless specifically provided under the New Mexico Inspection of Public Records Act. If you are not 
the intended recipient, please contact the sender and destroy all copies ofthis message. 
This email has been scanned using Webroot Email Security. 

5 



Chavez, Carl J , EMNRD 

Sent: 
To: 
Cc: 
Subject: 

From: Chavez, Carl J, EMNRD 
Tuesday, February 09, 2010 9:25 AM 
'Michael Hayter' 
Layne Ashton; Ben Barker; Mike_Smith@blm.gov; Brooks, David K., EMNRD 
RE: Raser Technologies Bonding (GTHT-001) & Well 55-7 Info. 

Good communication on this matter. I will confer with our Attorney Mr. Brooks and get back with you based on the 
situation (re-entry into a PA'd well). 

The issue as I see it is whether OCD may require 2 multi-well bonds for the production/development wells under the OCD 
Geothermal Regulations that should cover Raser with any additional PA'd wells that it would like to re-enter. Stay 
tuned.... 

Regarding BLM, I see you have copied Mike Smith who can provide any Federal information based on your intent. Thank 
you. 

Carl J. Chavez, CHMM 
New Mexico Energy, Minerals & Natural Resources Dept. 
Oil Conservation Division, Environmental Bureau 
1220 South St. Francis Dr., Santa Fe, New Mexico 87505 
Office: (505) 476-3490 
Fax: (505) 476-3462 
E-mail: CarlJ.Chavez®state.nm.us 
Website: http://www.emnrd.state.nm.us/ocd/index.htm 
(Pollution Prevention Guidance is under "Publications") 

From: Michael Hayter [mailto:Michael.Hayter@rasertech.com] 
Sent: Tuesday, February 09, 2010 9:17 AM 
To: Chavez, Carl J, EMNRD 
Cc: Layne Ashton; Ben Barker; Mike_Smith@blm.gov 
Subject: RE: Raser Technologies Bonding (GTHT-OOl) & Well 55-7 Info. 

We understand regarding the well diagram. We will provide that and the plant for re-entry and testing. Regarding 
bonding, my understanding is that we are covered under the existing bond we have with BLM. As for the OCD bond 
which we will submit in the near future, please let us know how to proceed. We are submitting for 5 exploratory wells ( 
a single well bond and a deep multi-well bond for 4 wells, in addition to the injection well bond), so can we include 55-7 
in these bonds or add it as a 6 t h well under a single well bond? 

Thanks, 

Mike 

Director - Geothermal Business Development 
Raser Technologies, Inc. 
5152 North Edgewood Drive 
Provo, Utah 84003 
Office: +1.801.765.1200 x216 
Mobile: +1.801.589.1872 
www.rasertech.com 

From: Chavez, Carl J, EMNRD [mailto:CarlJ.Chavez@state.nm.us] 
Sent: Tuesday, February 09, 2010 9:11 AM 



To: Michael Hayter 
Cc: Layne Ashton; Ben Barker; Mike_Smith@blm.gov 
Subject: RE: Raser Technologies Bonding (GTHT-OOl) & Well 55-7 Info. 

Mike: 

In speaking with Mr. Layne, I indicated that the well is an ancillary well to the OCD Discharge Permit (GTHT-001). 
Therefore, a G-103 would be the path and OCD and BLM would need to see a well diagram of the present well 
construction. The well apparently has a significant work record so any well work proposed would require a well 
construction diagram of the existing condition of the well. Also, the question of well bonding came up that BLM and OCD 
would need to consider as part of the re-entry into a PA'd well. Thanks. 

Carl J. Chavez, CHMM 
New Mexico Energy, Minerals & Natural Resources Dept. 
Oil Conservation Division, Environmental Bureau 
1220 South St. Francis Dr., Santa Fe, New Mexico 87505 
Office: (505) 476-3490 
Fax: (505) 476-3462 
E-mail: CarlJ.Chavez®state.nm.us 
Website: http://www.emnrd.state.nm.us/ocd/index.htm 
(Pollution Prevention Guidance is under "Publications") 

From: Michael Hayter [mailto:Michael.Hayter@rasertech.com] 
Sent: Tuesday, February 09, 2010 9:03 AM 
To: Chavez, Carl! J, EMNRD 
Cc: Layne Ashton; Ben Barker 
Subject: RE: Raser Technologies Bonding (GTHT-OOl) & Well 55-7 Info. 

Carl, 

The landowner is Dale Burgett, it is a split-estate. We have a surface agreement that gives us full permission and rights 
to re-enter the well and use it for production should it be found capable. We are planning to submit a sundry notice to 
BLM also. 

Mike 

Director - Geothermal Business Development 
Raser Technologies, Inc. 
5152 North Edgewood Drive 
Provo, Utah 84003 
Office: +1.801.765.1200 x216 
Mobile: +1.801.589.1872 
www.rasertech.com 

From: Chavez, Carl J, EMNRD [mailto:CarlJ.Chavez@state.nm.us] 
Sent: Tuesday, February 09, 2010 8:52 AM 
To: Michael Hayter 
Cc: Layne Ashton; Ben Barker 

Subject: RE: Raser Technologies Bonding (GTHT-OOl) &. Well 55-7 Info. 

Mike: 
No problem. I'm coordinating with Mike Smith (Bureau of Land Management) on the above subject well. It appears to be 
an ancillary well to the OCD discharge permit and the OCD must coordinate with BLM on Federal wells. Wells that are 
plugged and abandoned revert back to the landowner, and in this case it is the BLM I believe? Thanks. 
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Carl J. Chavez, CHMM 
New Mexico Energy, Minerals & Natural Resources Dept. 
Oil Conservation Division, Environmental Bureau 
1220 South St. Francis Dr., Santa Fe, New Mexico 87505 
Office: (505) 476-3490 
Fax: (505) 476-3462 
E-mail: CarlJ.Chavez® state.nm.us 
Website: http://www.emnrd.state.nm.us/ocd/index.htm 
(Pollution Prevention Guidance is under "Publications") 

F rom: Michael Hayter [mailto:Michael.Hayter@rasertech.com] 
Sent : Tuesday, February 09, 2010 8:44 AM 
To: Chavez, Carl J, EMNRD 
Cc: Layne Ashton; Ben Barker 

Sub jec t : RE: Raser Technologies Bonding (GTHT-OOl) & Well 55-7 Info. 

Carl, 

Thank you. Unfortunately, I must postpone today's meeting. Our equity partner, Evergreen who is funding drilling, 

called a last minute meeting to discuss the Lightning Dock project. I'll be in touch later today or tomorrow to 

reschedule. I'm sorry for the change, I hope it doesn't cause any problems. 

Best, 

Mike 

Director - Geothermal Business Development 

Raser Technologies, Inc. 

5152 North Edgewood Drive 

Provo, Utah 84003 

Office: +1.801.765.1200 x216 
Mobile: +1.801.589.1872 
www.rasertech.com 

From: Chavez, Carl J, EMNRD [mailto:CarlJ.Chavez@state.nm.us] 
Sent : Tuesday, February 09, 2010 7:50 AM 
To: Michael Hayter 

Sub jec t : FW: Raser Technologies Bonding (GTHT-OOl) & Well 55-7 Info. 

FYI. Please find below OCD's most recent bond contact from Well Fargo. 

Also, regarding Well 55-7, I located Well 55-7 information and have provided the file location related to the well. I notice 
from my preliminary review of the file that it is a Federal well with some history, i.e., directionally drilled and/or whip 
stocked and it went through a couple of well owners. The well was PA'd as you had indicated. 

AMAX (GTLT-005) First Row Last Column File 

http://ocdimaqe. emnrd. state. nm.us/imaqinq/AEOrderFileView.aspx?appNo=pCJC0912464638 

I look forward to meeting with you today. Thank you. 

Carl J. Chavez, CHMM 

New Mexico Energy, Minerals & Natural Resources Dept. 
Oil Conservation Division, Environmental Bureau 
1220 South St. Francis Dr., Santa Fe, New Mexico 87505 
Office: (505) 476-3490 
Fax: (505) 476-3462 
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E-mail: CarlJ.Chavez®state.nm.us 
Website: http://www.emnrd.state.nm.us/ocd/index.htm 
(Pollution Prevention Guidance is under "Publications") 

From: Barnes, Patrick [mailto:Patrick_Barnes@wellsfargois.com] 
Sent: Thursday, February 05, 2009 8:55 AM 
To: Chavez, Carl J, EMNRD 
Subject: RE: Raser Technologies 

Mr.. Chavez, 

Thanks for your response to my inquiry. I have talked to Mr.. Brooks and he has cleared up the questions I had regarding 
the bond forms. One other question has developed as a result of my discussions with the risk. That is, is it possible to 
bond the $50,000 sum required for geothermal injection wells? The form we have is entitled "Cash Plugging Bond" but it 
appears to be an assignment of cash collateral. The account would rather handle this with a bond from a surety if that is 
acceptable to you. Please let me know if that is something you would accept. Thanks for your continued assistance on 
this matter. 

Patrick Barnes CIC 
Sr. Account Executive 
Wells Fargo Insurance Services 
1095 E. 2100 S. Ste 200 
SLC, Utah 84106 
Tel: (801) 246-4376 
Fax:(801)485-5217 

From: Chavez, Carl J, EMNRD [mailto:CarlJ.Chavez@state.nm.us] 
Sent: Friday, January 30, 2009 10:52 AM 
To: Barnes, Patrick 
Cc: Watson, Jason F.; Brooks, David K., EMNRD; Gum, Tim, EMNRD 
Subject: RE: Raser Technologies 

Mr. Patrick: 

A couple of issues from your note that I request that you follow-up on: 

1) Please contact Mr. David Brooks at (505) 476-3450 about the outdated and penal sum of the bonds being 
incorrect. Attorney Brooks developed the bond documentation for Los Lobos or Raser Technologies. Please be 
advised that the bond documents must reference "Los Lobos Renewable Power, LLC. as the application was 
received under Los Lobos. The amounts of bonds are split between regulations, i.e., WQCC ($50K multi-injection 
wells) vs. OCD geothermal (Amts. split for multi vs. single) production well bonding requirements. 

2) I have forwarded the draft discharge permit (see attachment) to Mr. Tim Gum of the OCD Artesia Office to cross
check issued API#s from him to identify any incorrect API#s in the draft discharge permit page 1 and in Section 
21 (see OCD draft discharge permit with references to API#s and the most recent discharge permit that I sent to 
Mr. Gum to double check). I will work with Mr. Gum to make sure you have the correct API#s for the bond. 

You may also contact Mr. Gum of the OCD District 2 Office in Artesia at (575) 748-1283 (X 102). Please contact me if 
you have questions. Thank you. 

Carl J. Chavez, CHMM 
New Mexico Energy, Minerals & Natural Resources Dept. 
Oil Conservation Division, Environmental Bureau 
1220 South St. Francis Dr., Santa Fe, New Mexico 87505 
Office: (505) 476-3491 
Fax: (505) 476-3462 
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E-mail: CarlJ.Chavez®state.nm.us 
Website: http://www.emnrd.state.nm.us/ocd/index.htm 
(Pollution Prevention Guidance is under "Publications") 

From: Barnes, Patrick [mailto:Patrick_Barnes@wellsfargois.com] 
Sent: Friday, January 30, 2009 9:10 AM 
To: Chavez, Carl J, EMNRD 
Cc: Watson, Jason F. 
Subject: Raser Technologies 

Mr. Chavez, we are in the final stages of securing the bonds needed for this company to proceed with the geothermal 
projects planned in the state of New Mexico. The surety informs us that the bond forms we have referenced are outdated 
and the penal sum of the bonds is also incorrect. Could you please provide us with the proper bond forms and also the 
penal sum of the bonds that are required. Could you also please confirm the API numbers for each of these bonds, as the 
surety also indicated that one of those was not correct. 

Thanks you for your assistance. Please give me a call if you would like to discuss the matter further. We look forward to 
getting this matter resolved in the near future. 

Patrick Barnes CIC 
Sr. Account Executive 
Wells Fargo Insurance Services 
1095 E. 2100 S. Ste 200 
SLC, Utah 84106 
Tel: (801) 246-4376 
Fax: (801) 485-5217 

This inbound email has been scanned by the MessageLabs Email Security System. 

Confidentiality Notice: This e-mail, including all attachments is for the sole use of the intended recipient(s) and 
may contain confidential and privileged information. Any unauthorized review, use, disclosure or distribution is 
prohibited unless specifically provided under the New Mexico Inspection of Public Records Act. If you are not 
the intended recipient, please contact the sender and destroy all copies of this message. — This email has been 
scanned by the Sybari - Antigen Email System. 

This inbound email has been scanned by the MessageLabs Email Security System. 

Confidentiality Notice: This e-mail, including all attachments is for the sole use of the intended recipient(s) and 
may contain confidential and privileged information. Any unauthorized review, use, disclosure or distribution is 
prohibited unless specifically provided under the New Mexico Inspection of Public Records Act. If you are not 
the intended recipient, please contact the sender and destroy all copies of this message. - This email has been 
scanned by the Sybari - Antigen Email System. 
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Confidentiality Notice: This e-mail,including all attachments is for the sole use ofthe intended recipient(s) and 
may contain confidential and privileged information. Any unauthorized review,use,disclosure or distribution is 
prohibited unless specifically provided under the New Mexico Inspection of Public Records Act. If you are not 
the intended recipient, please contact the sender and destroy all copies ofthis message. 
This email has been scanned using Webroot Email Security. 

This inbound email has been scanned for malicious software and transmitted safely to you using Webroot 
Email Security. 

Confidentiality Notice: This e-mail, including all attachments is for the sole use of the intended recipient(s) and 
may contain confidential and privileged information. Any unauthorized review, use, disclosure or distribution is 
prohibited unless specifically provided under the New Mexico Inspection of Public Records Act. If you are not 
the intended recipient, please contact the sender and destroy all copies of this message. — This email has been 
scanned by the Sybari - Antigen Email System. 

Confidentiality Notice: This e-mail/mcluding all attachments is for the sole use ofthe intended recipient(s) and 
may contain confidential and privileged information. Any unauthorized review,use,disclosure or distribution is 
prohibited unless specifically provided under the New Mexico Inspection of Public Records Act. If you are not 
the intended recipient, please contact the sender and destroy all copies ofthis message. 
This email has been scanned using Webroot Email Security. 

This email and any files transmitted with it are confidential and intended solely for the use of the individual or 
entity to whom they are addressed. If you have received this email in error please notify the system manager. 
This message contains confidential information and is intended only for the individual named. If you are not the 
named addressee you should not disseminate, distribute or copy this e-mail. 

Confidentiality Notice: This e-mail,including all attachments is for the sole use of the intended recipient(s) and 
may contain confidential and privileged information. Any unauthorized review,use,disclosure or distribution is 
prohibited unless specifically provided under the New Mexico Inspection of Public Records Act. If you are not 
the intended recipient, please contact the sender and destroy all copies ofthis message. 
This email has been scanned using Webroot Email Security. 
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C h a v e z , C a r l J , E M N R D 

Sent: 
To: 
C c : 
Subject: 

From: Chavez, Carl J, EMNRD 
Tuesday, February 09, 2010 9:11 AM 
'Michael Hayter' 
Layne Ashton; Ben Barker; 'Mike_Smith@blm.gov' 
RE: Raser Technologies Bonding (GTHT-001) & Well 55-7 Info. 

Mike: 

In speaking with Mr. Layne, I indicated that the well is an ancillary well to the OCD Discharge Permit (GTHT-001). 
Therefore, a G-103 would be the path and OCD and BLM would need to see a well diagram of the present well 
construction. The well apparently has a significant work record so any well work proposed would require a well 
construction diagram of the existing condition of the well. Also, the question of well bonding came up that BLM and OCD 
would need to consider as part of the re-entry into a PA'd well. Thanks. 

Carl J. Chavez, CHMM 
New Mexico Energy, Minerals & Natural Resources Dept. 
Oil Conservation Division, Environmental Bureau 
1220 South St. Francis Dr., Santa Fe, New Mexico 87505 
Office: (505) 476-3490 
Fax: (505) 476-3462 
E-mail: CarlJ.Chavez®state.nm.us 
Website: http://www.emnrd.state.nm.us/ocd/index.htm 
(Pollution Prevention Guidance is under "Publications") 

F rom: Michael Hayter [mailto:Michael.Hayter@rasertech.com] 
Sent : Tuesday, February 09, 2010 9:03 AM 
To: Chavez, Carl J, EMNRD 
Cc: Layne Ashton; Ben Barker 
Sub jec t : RE: Raser Technologies Bonding (GTHT-OOl) & Well 55-7 Info. 

The landowner is Dale Burgett, it is a split-estate. We have a surface agreement that gives us full permission and rights 

to re-enter the well and use it for production should it be found capable. We are planning to submit a sundry notice to 

BLM also. 

Director - Geothermal Business Development 

Raser Technologies, Inc. 

5152 North Edgewood Drive 

Provo, Utah 84003 

Office: +1.801.765.1200 x216 
Mobile: +1.801.589.1872 
www.rasertech.com 

F rom: Chavez, Carl J, EMNRD [mailto:CarlJ.Chavez@state.nm.us] 
Sent : Tuesday, February 09, 2010 8:52 AM 
To: Michael Hayter 
Cc: Layne Ashton; Ben Barker 
Sub jec t : RE: Raser Technologies Bonding (GTHT-OOl) & Well 55-7 Info. 

Carl, 

Mike 
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Mike: 

No problem. I'm coordinating with Mike Smith (Bureau of Land Management) on the above subject well. It appears to be 
an ancillary well to the OCD discharge permit and the OCD must coordinate with BLM on Federal wells. Wells that are 
plugged and abandoned revert back to the landowner, and in this case it is the BLM I believe? Thanks. 

Carl J. Chavez, CHMM 
New Mexico Energy, Minerals & Natural Resources Dept. 
Oil Conservation Division, Environmental Bureau 
1220 South St. Francis Dr., Santa Fe, New Mexico 87505 
Office: (505) 476-3490 
Fax: (505) 476-3462 
E-mail: CarlJ.Chavez® state.nm.us 
Website: http://www.emnrd.state.nm.us/ocd/index.htm 
(Pollution Prevention Guidance is under "Publications") 

From: Michael Hayter [mailto:Michael.Hayter@rasertech.com] 
Sent: Tuesday, February 09, 2010 8:44 AM 
To: Chavez, Carl J, EMNRD 
Cc: Layne Ashton; Ben Barker 
Subject: RE: Raser Technologies Bonding (GTHT-OOl) & Well 55-7 Info. 

Carl, 

Thank you. Unfortunately, I must postpone today's meeting. Our equity partner, Evergreen who is funding drilling, 
called a last minute meeting to discuss the Lightning Dock project. I'll be in touch later today or tomorrow to 
reschedule. I'm sorry for the change, I hope it doesn't cause any problems. 

Best, 
Mike 

Director - Geothermal Business Development 
Raser Technologies, Inc. 
5152 North Edgewood Drive 
Provo, Utah 84003 
Office: +1.801.765.1200 x216 
Mobile: +1.801.589.1872 
www.rasertech.com 

From: Chavez, Carl J, EMNRD [mailto:CarlJ.Chavez@state.nm.us] 
Sent: Tuesday, February 09, 2010 7:50 AM 
To: Michael Hayter 

Subject: FW: Raser Technologies Bonding (GTHT-OOl) & Well 55-7 Info. 

FYI. Please find below OCD's most recent bond contact from Well Fargo. 
Also, regarding Well 55-7, I located Well 55-7 information and have provided the file location related to the well. I notice 
from my preliminary review of the file that it is a Federal well with some history, i.e., directionally drilled and/or whip 
stocked and it went through a couple of well owners. The well was PA'd as you had indicated. 

AMAX (GTLT-005) First Row Last Column File 

http://ocdimaqe.emnrd.state.nm.us/imaginq/AEOrderFileView.aspx?appNo=pCJC0912464638 

I look forward to meeting with you today. Thank you. 

Carl J. Chavez, CHMM 
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New Mexico Energy, Minerals & Natural Resources Dept. 
Oil Conservation Division, Environmental Bureau 
1220 South St. Francis Dr., Santa Fe, New Mexico 87505 
Office: (505) 476-3490 
Fax: (505) 476-3462 
E-mail: CarlJ.Chavez® state.nm.us 
Website: http://www.emnrd.state.nm.us/ocd/index.htm 
(Pollution Prevention Guidance is under "Publications") 

F rom: Barnes, Patrick [mailto:Patrick_Barnes@wellsfargois.com] 
Sent : Thursday, February 05, 2009 8:55 AM 
To : Chavez, Carl J, EMNRD 
Sub jec t : RE: Raser Technologies 

Mr.. Chavez, 

Thanks for your response to my inquiry. I have talked to Mr.. Brooks and he has cleared up the questions I had regarding 
the bond forms. One other question has developed as a result of my discussions with the risk. That is, is it possible to 
bond the $50,000 sum required for geothermal injection wells? The form we have is entitled "Cash Plugging Bond" but it 
appears to be an assignment of cash collateral. The account would rather handle this with a bond from a surety if that is 
acceptable to you. Please let me know if that is something you would accept. Thanks for your continued assistance on 
this matter. 

Patrick Barnes CIC 
Sr. Account Executive 
Wells Fargo Insurance Services 
1095 E. 2100 S. Ste 200 
SLC, Utah 84106 
Tel: (801) 246-4376 
Fax: (801) 485-5217 

F rom: Chavez, Carl J, EMNRD [mailto:CarlJ.Chavez@state.nm.us] 
Sent : Friday, January 30, 2009 10:52 AM 
To: Barnes, Patrick 
Cc: Watson, Jason F.; Brooks, David K., EMNRD; Gum, Tim, EMNRD 
Sub jec t : RE: Raser Technologies 

Mr. Patrick: 

A couple of issues from your note that I request that you follow-up on: 

1) Please contact Mr. David Brooks at (505) 476-3450 about the outdated and penal sum of the bonds being 
incorrect. Attorney Brooks developed the bond documentation for Los Lobos or Raser Technologies. Please be 
advised that the bond documents must reference "Los Lobos Renewable Power, LLC. as the application was 
received under Los Lobos. The amounts of bonds are split between regulations, i.e., WQCC ($50K multi-injection 
wells) vs. OCD geothermal (Amts. split for multi vs. single) production well bonding requirements. 

2) I have forwarded the draft discharge permit (see attachment) to Mr. Tim Gum of the OCD Artesia Office to cross
check issued API#s from him to identify any incorrect API#s in the draft discharge permit page 1 and in Section 
21 (see OCD draft discharge permit with references to API#s and the most recent discharge permit that I sent to 
Mr. Gum to double check). I will work with Mr. Gum to make sure you have the correct API#s for the bond. 

You may also contact Mr. Gum of the OCD District 2 Office in Artesia at (575) 748-1283 (X 102). Please contact me if 
you have questions. Thank you. 

Carl J. Chavez, CHMM 
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New Mexico Energy, Minerals & Natural Resources Dept. 
Oil Conservation Division, Environmental Bureau 
1220 South St. Francis Dr., Santa Fe, New Mexico 87505 
Office: (505) 476-3491 
Fax: (505) 476-3462 
E-mail: CarlJ.Chavez® state.nm.us 
Website: http://www.emnrd.state.nm.us/ocd/index.htm 
(Pollution Prevention Guidance is under "Publications") 

From: Barnes, Patrick [mailto:Patrick_Barnes@wellsfargois.com] 
Sent: Friday, January 30, 2009 9:10 AM 
To: Chavez, Carl J, EMNRD 
Cc: Watson, Jason F. 
Subject: Raser Technologies 

Mr. Chavez, we are in the final stages of securing the bonds needed for this company to proceed with the geothermal 
projects planned in the state of New Mexico. The surety informs us that the bond forms we have referenced are outdated 
and the penal sum of the bonds is also incorrect. Could you please provide us with the proper bond forms and also the 
penal sum of the bonds that are required. Could you also please confirm the API numbers for each of these bonds, as the 
surety also indicated that one of those was not correct. 

Thanks you for your assistance. Please give me a call if you would like to discuss the matter further. We look forward to 
getting this matter resolved in the near future. 

Patrick Barnes CIC 
Sr. Account Executive 
Wells Fargo Insurance Services 
1095 E. 2100 S. Ste 200 
SLC, Utah 84106 
Tel: (801) 246-4376 
Fax: (801) 485-5217 

This inbound email has been scanned by the MessageLabs Email Security System. 

Confidentiality Notice: This e-mail, including all attachments is for the sole use of the intended recipient(s) and 
may contain confidential and privileged information. Any unauthorized review, use, disclosure or distribution is 
prohibited unless specifically provided under the New Mexico Inspection of Public Records Act. If you are not 
the intended recipient, please contact the sender and destroy all copies of this message. — This email has been 
scanned by the Sybari - Antigen Email System. 

This inbound email has been scanned by the MessageLabs Email Security System. 

Confidentiality Notice: This e-mail, including all attachments is for the sole use of the intended recipient(s) and 
may contain confidential and privileged information. Any unauthorized review, use, disclosure or distribution is 
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prohibited unless specifically provided under the New Mexico Inspection of Public Records Act. If you are not 
the intended recipient, please contact the sender and destroy all copies of this message. — This email has been 
scanned by the Sybari - Antigen Email System. 

Confidentiality Notice: This e-mail,including all attachments is for the sole use ofthe intended recipient(s) and 
may contain confidential and privileged information. Any unauthorized review,use,disclosure or distribution is 
prohibited unless specifically provided under the New Mexico Inspection of Public Records Act. If you are not 
the intended recipient, please contact the sender and destroy all copies ofthis message. 
This email has been scanned using Webroot Email Security. 

This inbound email has been scanned for malicious software and transmitted safely to you using Webroot 
Email Security. 

Confidentiality Notice: This e-mail, including all attachments is for the sole use of the intended recipient(s) and 
may contain confidential and privileged information. Any unauthorized review, use, disclosure or distribution is 
prohibited unless specifically provided under the New Mexico Inspection of Public Records Act. If you are not 
the intended recipient, please contact the sender and destroy all copies of this message. — This email has been 
scanned by the Sybari - Antigen Email System. 

Confidentiality Notice: This e-mail,including all attachments is for the sole use ofthe intended recipient(s) and 
may contain confidential and privileged information. Any unauthorized review,use,disclosure or distribution is 
prohibited unless specifically provided under the New Mexico Inspection of Public Records Act. If you are not 
the intended recipient, please contact the sender and destroy all copies ofthis message. 
This email has been scanned using Webroot Email Security. 
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C h a v e z , C a r l J , E M N R D 

Sent: 
To: 
C c : 
Subject: 

From: Chavez, Carl J, EMNRD 
Tuesday, February 09, 2010 8:52 AM 
'Michael Hayter' 
Layne Ashton; Ben Barker 
RE: Raser Technologies Bonding (GTHT-001) & Well 55-7 Info. 

Mike: 

No problem. I'm coordinating with Mike Smith (Bureau of Land Management) on the above subject well. It appears to be 
an ancillary well to the OCD discharge permit and the OCD must coordinate with BLM on Federal wells. Wells that are 
plugged and abandoned revert back to the landowner, and in this case it is the BLM I believe? Thanks. 

Carl J. Chavez, CHMM 
New Mexico Energy, Minerals & Natural Resources Dept. 
Oil Conservation Division, Environmental Bureau 
1220 South St. Francis Dr., Santa Fe, New Mexico 87505 
Office: (505) 476-3490 
Fax: (505) 476-3462 
E-mail: CarlJ.Chavez®state.nm.us 
Website: http://www.emnrd.state.nm.us/ocd/index.htm 
(Pollution Prevention Guidance is under "Publications") 

F rom: Michael Hayter [mailto:Michael.Hayter@rasertech.com] 
Sent : Tuesday, February 09, 2010 8:44 AM 
To: Chavez, Carl J, EMNRD 
Cc: Layne Ashton; Ben Barker 
Sub jec t : RE: Raser Technologies Bonding (GTHT-OOl) & Well 55-7 Info. 

Thank you. Unfortunately, I must postpone today's meeting. Our equity partner, Evergreen who is funding drilling, 

called a last minute meeting to discuss the Lightning Dock project. I'll be in touch later today or tomorrow to 

reschedule. I'm sorry for the change, I hope it doesn't cause any problems. 

Director - Geothermal Business Development 

Raser Technologies, Inc. 

5152 North Edgewood Drive 

Provo, Utah 84003 

Office: +1.801.765.1200 x216 
Mobile: +1.801.589.1872 
www.rasertech.com 

From: Chavez, Carl J, EMNRD [mailto:CarlJ.Chavez@state.nm.us] 
Sent : Tuesday, February 09, 2010 7:50 AM 
To: Michael Hayter 

Sub jec t : FW: Raser Technologies Bonding (GTHT-OOl) & Well 55-7 Info. 

FYI. Please find below OCD's most recent bond contact from Well Fargo. 

Carl, 

Best, 

Mike 

l 



Also, regarding Well 55-7, I located Well 55-7 information and have provided the file location related to the well. I notice 
from my preliminary review of the file that it is a Federal well with some history, i.e., directionally drilled and/or whip 
stocked and it went through a couple of well owners. The well was PA'd as you had indicated. 

AMAX (GTLT-005) First Row Last Column File 

http://ocdimaqe.emnrd.state.nm.us/imaqinq/AEOrderFileView.aspx?appNo=pCJC0912464638 

I look forward to meeting with you today. Thank you. 

Carl J. Chavez, CHMM 

New Mexico Energy, Minerals & Natural Resources Dept. 
Oil Conservation Division, Environmental Bureau 
1220 South St. Francis Dr., Santa Fe, New Mexico 87505 
Office: (505) 476-3490 
Fax: (505) 476-3462 
E-mail: CarlJ.Chavez®state.nm.us 
Website: http://www.emnrd.state.nm.us/ocd/index.htm 
(Pollution Prevention Guidance is under "Publications") 

F rom: Barnes, Patrick [mailto:Patrick_Barnes@wellsfargois.com] 
Sent : Thursday, February 05, 2009 8:55 AM 
To : Chavez, Carl J, EMNRD 
Sub jec t : RE: Raser Technologies 

Mr.. Chavez, 

Thanks for your response to my inquiry. I have talked to Mr.. Brooks and he has cleared up the questions I had regarding 
the bond forms. One other question has developed as a result of my discussions with the risk. That is, is it possible to 
bond the $50,000 sum required for geothermal injection wells? The form we have is entitled "Cash Plugging Bond" but it 
appears to be an assignment of cash collateral. The account would rather handle this with a bond from a surety if that is 
acceptable to you. Please let me know if that is something you would accept. Thanks for your continued assistance on 
this matter. 

Patrick Barnes CIC 
Sr. Account Executive 
Wells Fargo Insurance Services 
1095 E. 2100 S. Ste 200 
SLC, Utah 84106 
Tel: (801) 246-4376 
Fax:(801)485-5217 

F rom: Chavez, Carl J, EMNRD [mailto:CarlJ.Chavez@state.nm.us] 
Sent : Friday, January 30, 2009 10:52 AM 
To : Barnes, Patrick 
Cc: Watson, Jason F.; Brooks, David K., EMNRD; Gum, Tim, EMNRD 
Sub jec t : RE: Raser Technologies 

Mr. Patrick: 

A couple of issues from your note that I request that you follow-up on: 

1) Please contact Mr. David Brooks at (505) 476-3450 about the outdated and penal sum of the bonds being 
incorrect. Attorney Brooks developed the bond documentation for Los Lobos or Raser Technologies. Please be 
advised that the bond documents must reference "Los Lobos Renewable Power, LLC. as the application was 
received under Los Lobos. The amounts of bonds are split between regulations, i.e., WQCC ($50K multi-injection 
wells) vs. OCD geothermal (Amts. split for multi vs. single) production well bonding requirements. 
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2) I have forwarded the draft discharge permit (see attachment) to Mr. Tim Gum of the OCD Artesia Office to cross
check issued API#s from him to identify any incorrect API#s in the draft discharge permit page 1 and in Section 
21 (see OCD draft discharge permit with references to API#s and the most recent discharge permit that I sent to 
Mr. Gum to double check). I will work with Mr. Gum to make sure you have the correct API#s for the bond. 

You may also contact Mr. Gum of the OCD District 2 Office in Artesia at (575) 748-1283 (X 102). Please contact me if 
you have questions. Thank you. 

Carl J. Chavez, CHMM 
New Mexico Energy, Minerals & Natural Resources Dept. 
Oil Conservation Division, Environmental Bureau 
1220 South St. Francis Dr., Santa Fe, New Mexico 87505 
Office: (505) 476-3491 
Fax: (505) 476-3462 
E-mail: CarlJ.Chavez@state.nm.us 
Website: http://www.emnrd.state.nm.us/ocd/index.htm 
(Pollution Prevention Guidance is under "Publications") 

From: Barnes, Patrick [mailto:Patrick_Barnes@wellsfargois.com] 
Sent: Friday, January 30, 2009 9:10 AM 
To: Chavez, Carl J, EMNRD 
Cc: Watson, Jason F. 
Subject: Raser Technologies 

Mr. Chavez, we are in the final stages of securing the bonds needed for this company to proceed with the geothermal 
projects planned in the state of New Mexico. The surety informs us that the bond forms we have referenced are outdated 
and the penal sum of the bonds is also incorrect. Could you please provide us with the proper bond forms and also the 
penal sum of the bonds that are required. Could you also please confirm the API numbers for each of these bonds, as the 
surety also indicated that one of those was not correct. 

Thanks you for your assistance. Please give me a call if you would like to discuss the matter further. We look forward to 
getting this matter resolved in the near future. 

Patrick Barnes CIC 
Sr. Account Executive 
Wells Fargo Insurance Services 
1095 E. 2100 S. Ste 200 
SLC, Utah 84106 
Tel: (801) 246-4376 
Fax: (801) 485-5217 

This inbound email has been scanned by the MessageLabs Email Security System. 

Confidentiality Notice: This e-mail, including all attachments is for the sole use of the intended recipient(s) and 
may contain confidential and privileged information. Any unauthorized review, use, disclosure or distribution is 
prohibited unless specifically provided under the New Mexico Inspection of Public Records Act. If you are not 
the intended recipient, please contact the sender and destroy all copies of this message. — This email has been 
scanned by the Sybari - Antigen Email System. 
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This inbound email has been scanned by the MessageLabs Email Security System. 

Confidentiality Notice: This e-mail, including all attachments is for the sole use of the intended recipient(s) and 
may contain confidential and privileged information. Any unauthorized review, use, disclosure or distribution is 
prohibited unless specifically provided under the New Mexico Inspection of Public Records Act. If you are not 
the intended recipient, please contact the sender and destroy all copies of this message. — This email has been 
scanned by the Sybari - Antigen Email System. 

Confidentiality Notice: This e-mail,including all attachments is for the sole use ofthe intended recipient(s) and 
may contain confidential and privileged information. Any unauthorized review,use,disclosure or distribution is 
prohibited unless specifically provided under the New Mexico Inspection of Public Records Act. If you are not 
the intended recipient, please contact the sender and destroy all copies ofthis message. 
This email has been scanned using Webroot Email Security. 

This inbound email has been scanned for malicious software and transmitted safely to you using Webroot 
Email Security. 

4 



EMNRD Page 1 of 1 

Administrative/Environmental Order Search - Select Documents 
to View 
Please click on any thumbnail below in order to view the document. Access to the OCD Internet 
images does not grant permission to reproduce, disseminate, disclose, or otherwise utilize 
materials subject to protection of United States copyright or trademark laws. Contact the 
copyright owner for specific permission to utilize any such materials. Image size and 
approximate download times are shown below each thumbnail. Download times are based upon a 
28.8Kb modem speed. 

Clicking the "View AH" button below will download a single file containing all documents. "View All" 
will select only those thumbnails shown in the currently selected API Number. If you wish to select a 
different API Number, please use the "Go Back" button. "View All" may take several minutes. 

Sort Order: (§) Ascending ( J Descending 

Order Number County Order Date 

GTLT-5-0 Sierra 

Ent i ty: 

API Number(s): 

Operator: A M A X Explorat ion Inc. 

Note: If you are using Microsoft Internet Explorer and your system does not allow you to open TIFF 
images from the Internet without saving them first, please contact your administrator. You may be 
experiencing a problem with the Internet Explorer Cumulative Patch. Please refer to the Microsoft 
Knowledge Base Article, Q319829, "Cannot Open a Tagged Information File Format (TIFF) File in 
Internet Explorer", located here. 

GTLT - 5 

(14-36)-27S-20W 
Amax Exploration. Inc. 

(Hidalgo County) 

22-J(PA); 1 t-i(PA) & 
GTR-237-17-A(PA) 

(19-29)-27S-l9W 
Amax Exploration. Inc. 

{Hidalgo County) 

13-H(PA); 12-E(PA); 
14-A(PA): GTR-232-18-MPA) 

« GTR-232-19-l(PA) 

(1-24)-25S-20W 
Amax Exploration, Inc. 

(Hidalgo County) 

T.!26-C(PA): T-127-A(PA); 
T-134-N(PA); T-133-F(PA)& 

T-136-B(PA) 

(6-18J-2SS-19W 
Amax Exploration, Inc. 

(Hidalgo County) 

GTR-6 3-G (PA); Animas 55-
J; T-I28-F(PA); T-130-K(PA): 
206-B (PA); GTR-6 4-D(PA); 

GTR-6 5-K(PA): GTR-6 6-
N(PA); 231-G(PA); No.1: 

T-135-L(PA) & T-131-B(PA) 

( 1745 K b - 1 0 min.) ( 2283 K b - 1 3 min. 

31&32-24S-19W 
Amax Exploration, Inc. 

(Hidalgo County) 

Cockrell Well 1-H; GTR-6 1-J 
(PA) S GTR-6 2-p (PA) 

GTLT - 5_ 

Amax Exploration, Inc. 
(Sierra County) 

GTR-290; 1124-1 S 1124-4 

1121 Kb - 6 min.' ( 23109 Kb -128 min.) 

13-25S-20W 
Hidalgo County 

( 1874 Kb-10 min.) ( 1033 Kb-6 min.) ( 4252 Kb-24 min.) ( 318 Kb-2 min.) 

5-16S-7W 
Sierra County 

1124-2 & 1124-3 

(5-18)-25S-19W 
Hidalgo Coonty 

672-203:672-204; T-129; 
672-210; 672-209; 672-207; 
672-205; 672-222; 672-235; 
672-232; 672-234: 672-233; 

T-132;672-218; 672-229; 672-
230 & 672-217 

GTLT - 5.... 

31-24S-19W 
Hidalgo County 

( 699 Kb - 4 min.) 2626 Kb ~15 min.) ( 269 Kb -1 min.; 

View All | Go Back | 

http://ocdimage.emnrd.state.nm.us/imaging/AEOrderFileView.aspx?appNo=pCJC09124646... 2/9/2010 



GTLT- 5 

(6-18)-25S-19W 
Amax Exploration, Inc. 

(Hidalgo County) 

GTR-6 3-G (PA); Animas 55-
J; T-128-F(PA); T-130-K(PA); 
206-B (PA); GTR-6 4-D(PA); 
GTR-6 5-K(PA); GTR-6 6-
N(PA); 231-G(PA); No.1; 

T-135-L(PA)&T-131-B(PA) 



Chavez, Carl J , EMNRD 

Subject: 
Location: 

Raser Technologies Meeting (Lightning Dock Geothermal) 
TBD 

Start: 
End: 

Tue 2/9/2010 1:00 PM 
Tue 2/9/2010 3:00 PM 

Recurrence: (none) 

Meeting Status: Meeting organizer 

Organizer: 
Required Attendees: 

Chavez, Carl J, EMNRD 
Michael Hayter; Sanchez, Daniel J., EMNRD; Jones, William V., EMNRD; VonGonten, Glenn, 
EMNRD 

FYI. Time is approximate 

Mike Hayter of Raser Technologies may stop by with a few employees to discuss the above subject project, introduce 
employees, and deliver a G-103 Sundry Notice for well work on Burgett Well 55-7. 

Mike Hayter . 
Ben Ashton (1 yr. w/ Raser) 
Wayne Ashton (daily PM in Lordsburg, NM) 

Well 55-7 Work Over w/ G-103 Form 
Plugged in 1984 
Additional Capital received for more work in Lordsburg 
Sending well bonds for project soon 
OSE hearing in about 4 to 6 weeks 
Signed APDs will occur after OCD Bond approval letter(s) goes out. 
Correlative Rights: Only for permitted high temperature geothermal users (>250 F) under OCD NMSA and NMAC. 
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STEAM RESERVE CORPORATION STEAM RESERVE CORPORATION STEAM RESERVE CORPORATION STEAM RESERVE CORPORATION STEAM RESERVE • • MCORPORATION 

December 12, 1985 

Mr. Roy E• Johnson 
Senior Petroleum G e o l o g i s t 
State o f New Mexico 
O i l Conservation D i v i s i o n 

hw CONSERVATION DIVISION 

P.O. Box 2088 ;;| 
Santa Fe, New Mexico 87501 •? 

Re: Steam Reserve Corporation's Geothermal Well No. 55 
Animas P r o j e c t , Hidalgo County 

Dear Mr. Johnson: 

Pursuant t o our phone co n v e r s a t i o n please f i n d enclosed a 
Geothermal Sundry Notice which supplements the plug g i n g work 
approved f o r Steam Reserve Corporation's deep geothermal w e l l 
at Animas. The previou s Sundry Notice p r o v i d e d t h a t the w e l l 
would be l e f t open a t the top and turned over t o Mr. B u r g e t t . 
SRC now plans t o set two a d d i t o n a l cement plugs, one a t the 
casing shoe and one a t the surface as described on the 
attached Sundry N o t i c e . 

Work i s planned t o commence f o r p l u g g i n g of the w e l l on or 
about December 17, 1985. We look forward t o r e c e i v i n g your 
approved Sundry N o t i c e . 

Very t r u l y yours, 

STEAM RESERVE CORPORATION 

An i t a Clement 
Permit A d m i n i s t r a t o r 

2d>0Q 

holly owned subsidiary of AMAX Exploration, Inc. 

1707 COLE BOULEVARD • GOLDEN, COLORADO 80401 • (303) 234-9020 • TELEX: 45-556 



For in G-103 . 
A d o p t e d 1 0 / 1 / 7 1 

N O . O F C O P I E S R E C E I V E D 

D I S T R I B U T I O N 

; • F l l , ! 

N . M . B . . M . 

U . S. G . S 

| O n o r . l t o r 

j L a n d G f i ice 

N t W M E X I C O O I L C O N S E R V A T I O N C O M M I S S I O N 

P. O. Box 20BR. Santa F« 8750 1 

SUMDRY MOTICES AND REPORTS 
ON 

GEOTHERMAL RESOURCES WELLS 

5. Indicate Type o f Lease 

Slate • Fed. & XJ 

5.:i State Lease No . 

N/A 

Do Nor Use This F o r m for Proposals to Dr i l l or to Deepen or Plug Back to a D i f fe ren t Reservoir. Use " A p p l i c a t i o n 
For Permit —" ( F o r m G-101) for Such Proposals.) 

' • Type of wen Geo the rma l Producer O Temp. Observat ion • O t h e r : G e o t h e r m a l 

L o w - T e m p Thermal HZ) . In jec t ion /D isposa l CLl E X p j \ . O T d L t i Q f l 

7. Un i t Agreement Name 

N/A 
I , Name .ol" Operator 

Steam Reserve Corporat ion 
3, Ai lJress of Operator 

1707 Cole B l v d . , Golden, CO 80401 

Dale Burge t t - Surface 
I 9. Well Nn . 

I 55 
- I . I . n o t i o n ol ' Well 

Un i t Letter. 2411.9 . Feel F r o m Tl ic . 

1 10. Field arid Poo l , or Wi ldca t i 

East 2329.1 c c

 1 Wi ldca t j 
Line and __Feet From . . 

South • 7 
. L i ne , Sect ion 

25 South 19 West 
.Townsh ip ; Range N M P M . 

>0sN> 15- Klcvation /Sliow whether DF, RT. CR. etc.) 

GR - 4201' 

Chock Apprupi i.nc Box To Indicate Nature uf Notice, Report or Other ,Data 

N O T I C E OF I N T E N T I O N T O : 

P ILRFORM R E M E D I A L W O R K CH PLUG A N D A B A N D O N CD 

i EiVlPO R I I V A B A N D O N i I-

: ' U L L OR A L T E R C A S I N G I J C H A N G E PLANS CD 

• 

S U B S E Q U E N T R E P O R T O F : 

R E M E D I A L W O R K ' CD A L T E R I N G C A S I N G CO 

C O M M E N C E D R I L L I N G OPNS. CH PLUG & A B A N D O N M E N T CD 

C A S I N G TEST A N D C E M E N T JOB CD 

.O THER .... ; ' * i 

/ l 'c; i .Ti l 'c I ' inj i . ised c • in pleled l > pi-r;u i mis (Clearly *7;irc t i l l pc rn tu ' t t l t lc lni ls. t i ' t J giy(: pc r t i nc i l c t ditlt'S, i u rhu l i n^ ' cxr iuu i tcd du lc n f .smr[in\; ,/»i 

/if, V'.-i.vo/ w r k l SI:. I-' l< I.I I.I-'. J.tl.1. 

Plugging o f Wel l No. 55 

On November 1, 1985, Steam Reserve Corporat ion submitted a Sundry Notice which described 
the proposed plugging method,for Wel l No. 55 a t Animas. 

This Sundry Not ice serves t o supplement t ha t program by adding two a d d i t i o n a l ceraeHT* 
plugs as f o l l o w s : 

1 . . Cement Plug se t a t the casing shoe from 1000' t o 1100' , and 

2. A 50' surface p lug a t the top o f the ho le . 

Work on the w e l l , i s expected t o s t a r t on December. 17, 1985. 

IS. i hereby cer t i fy that the i n f o r m a t i o n ahove is true and complete tn the best o f my knowledge and belief. 

'4U 4 * t f TITLE A t to rney- in -Fac t 12-12-85 

A P P R O V E D BV T I T L E D A T E 



December 30, 1985 

Mr. Roy E. Johnson 
Senior Petroleum G e o l o g i s t 
State of New Mexico 
O i l Conservation D i v i s i o n 
P.O. Box 2088 
Santa Fe, New Mexico 87501 

Re: Steam Reserve Corporation's Geothermal Well 
No. 55 - Animas P r o j e c t , Hidalgo County 

Dear Mr. Johnson: 

Steam Reserve C o r p o r a t i o n completed abandonment work a t i t s 
geothermal e x p l o r a t i o n w e l l No. 55 a t the above-referenced 
p r o j e c t . Attached i s a Sundry Notice w i t h a d e t a i l e d 
d e s c r i p t i o n o f the work performed. Also i n c l u d e d f o r your 
records are j o b logs and summary from H a l l i b u r t o n Services, 
and d e s c r i p t i o n of work from American Well S e r v i c i n g Company. 

Upon approval o f the Sundry Notice please r e t u r n one copy t o 
me f o r completion o f our f i l e s . 

Very t r u l y yours, 

STEAM RESERVE CORPORATION 

A n i t a Clement 
Permit A d m i n i s t r a t o r 

/ac 

A wholly owned subsidiary of AMAX Exploration, Inc. 

1707 COLE BOULEVARD . GOLDEN, COLORADO 80401 . (303) 234-9020 • TELEX: 45-556 



N O . O F COPIES R E C E I V E D 

D I S T R I B U T I O N 

File 

N . M. B.JVI. 

U. S. G. S 

Operator 

L a n d O t t i ce 

F o r m G-103 
A d o p t e d 1 0 / 1 / 7 4 

NEW M E X I C O O I L C O N S E R V A T I O N C O M M I S S I O N 

P. O. Box 2088 , Santa Fe 8 7 5 0 1 

SUNDRY. NOTICES AND REPORTS 
ON 

GEOTHERMAL RESOURCES WELLS 

S. Ind icate T y p e o f Lease 

State D F e d . & ree H . 

S.a State Lease No . 

N/A 

Do N o t Use This F o r m tor Proposals to Dr i l l or to Deepen or Plug Back to a D i f f e ren t Reservoir. Use " A p p l i c a t i o n 
For Permi t —" { F o r m G-101) fo r Such Proposals.) 

T y p e of we l l Geotherma l Producer O 

L o w - T e m p Therma l 

Temp] observation O Other": " GeotJiermal 
iniection/Di5poSai • ' - E x p l o r a t i o n 

7. Un i t Agreement Name 

N/A 
2. Name o f Opera to r 

Steam Reserve Corporation N M ^ ^ - ^ l f i ' n e r a l s 
Dale Burqett - Surface 

3. Address o f Opera to r 

1707 Cole Blvd . , Golden, CO 80401 
9. Well No, 

55 

4. Loca t i on o f Well 

Un i t Le t te r 2411.9 

S ° U t h L i n e , Sect ion 

. Feet F r o m The East 2329 1 
. L i n e and _ _ _ _ _ r ± T _ l _ _ _ F e e t F r o m 

10. Field and Pool, or Wildcat 

Wildcat ' • 

25 South 19 West 
^Townsh ip Range . , N M P M , 

15. Elevation (Show whether DF, RT, GR, etc.) 

GR - 4201' 
12. C o u n t y 

Hidalgo 
16. Check Appropriate Box To Indicate Nature of Notice, Report or Other Data 

N O T I C E OF I N T E N T I O N T O : 

P E R F O R M R E M E D I A L W O R K CD . P L U G A N D A B A N D O N 

T E M P O R A R I L Y A B A N D O N CD 

P U L L OR A L T E R C A S I N G CD C H A N G E PLANS 

• 

• 

• 

SUBSEQUENT REPORT OF: 

R E M E D I A L W O R K LTJ A L T E R I N G C A S I N G 

C O M M E N C E D R I L L I N G OPNS. LTJ P L U G & A B A N D O N M E N T 

C A S I N G TEST A N D C E M E N T JOB . CU 

O T H E R . 

• 

.O 

n . Describe Proposed or comple ted Operat ions (Clearly state a l l pe r t i nen t detai ls, m i d give per r inenet dates, i nc lud ing es t imated date o f s ta r t ing any 

p roposed w o r k ) SEE R U L E 203. 

See attached fo r description of plugging and abandonment work completed on 

Well No. 55, Anijmas Project, , Hidalgo County. 

18. I hereby cer t i f y that the i n f o r m a t i o n above is t rue and complete to the best o f my knowledge and belief. 

TITLE Attorney-in-Fact Dec. 310, 1985 

A P P R O V E D B Y 



ABANDONMENT WORK 
ANIMAS 55-7 

DECEMBER £0-23, 1985 
John E. Deymonaz 

12/20 

12/21 

H a l l i b u r t o n and 
L o r d s b u r g , N. M. 

American W e l l S e r v i c i n g Co. move equipment t o 

American moves w o r k o v e r r i g t o Animas 55-7 and s e t s up. Worked 
t u b i n g f o r 2 h o u r s , p u l l i n g up t o 100,000 pounds, c o u l d n o t p u l l 
f r e e . H a l l i b u r t o n a r r i v e d about noon, hooked up pumps and 
c i r c u l a t e d t h r o u g h t u b i n g f o r 2 h o u r s w h i l e American worked t h e 
t u b i n g . P u l l e d f r e e about 2 PM. P u l l e d t u b i n g back t o 5500 
f e e t and s e t 70 sack (98 c u b i c f e e t ) p l u g f r o m 55O0-54O0 f e e t . 
P u l l e d 33,.j_ointsi and[ c i r c u l a t e d . A f t e r 30 m i n u t e s c i r c u l a t i o n 
h o l e began u n a s s i s t e d two—phase f l o w which l a s t e d f o r about 3D 
m i n u t e s . Flow was t h r o u g h 3 i n c h f l o w l i n e a t b o t t o m o f 
w e l l h e a d . Leakage a t t o p o f w e l l h e a d was p r e v e n t e d by s t r i p p e r 
assembly. 

12/22 C i r c u l a t e t h r o u g h t u b i n g , w e l l began u n a s s i s t e d two—phase f l o w 
f o r about 30 m i n u t e s . P u l l e d t u b i n g t o 2090 f e e t and s e t 170 

(£38 c u b i c f e e t ) f r-orn £090-1890 f e e t . Stood back s i x 
t u b i n g (600 f e e t ) and WOC f o r t h r e e h o u r s . RIH, t a g 
1980 f e e t . P u l l t u b i n g t o 1500 f e e t and s e t 100 sack 
c u b i c f e e t ) f r o m 1500-1400 f e e t . P u l l t u b i n g t o 110O 
80 sack p l u g <11£ c u b i c f e e t ) f r o m 1100-1000 f e e t 

s i x s t a n d s and WOC t h r e e h o u r s . RIH, t a g cement at 

sack p l u g 
s t a n d s o f 
cement a t 
p l u g (140 
f e e t , s e t 
s t a n d back 
1050 f e e t . P u l l t u b i n g t o 50 f e e t and p l u g f r o m 50 f e e t t o 
s u r f a c e u s i n g 50 sac k s (56 c u b i c f e e t ) . F l u s h o u t w e l l h e a d w i t h 
w a t e r , s h u t down. 

12/53 American and H a l l i b u r t o n r i g down equipment and l e a v e l o c a t i o n . 
Dale B u r g e t t crew d i g o u t c e l l a r below w e l l h e a d , c u t o f f 
w e l l h e a d and e r e c t monument o f 4 i n c h c a s i n g . C e l l a r w i l l be 
f i l l e d i n and monument w i l l be a p p r o x i m a t e l y s i x f e e t above 
ground l e v e l . 

Equipment removed -from w e l l and l a i d down on d r i l l pad i n c l u d e s : 
£13 j o i n t s (7189 f e e t ) o f J55 £-7/8 i n c h t u b i n g . I n c l u d e s ; 4-
j o i n t s a l r e a d y on l o c a t i o n . 
4 £—7/8 i n c h Baker Model L s l i d i n g s l e e v e s . 
1 2—7/8 i n c h b u l l nosed check v a l v e . 
3 3 i n c h B a r t o n g e o t h e r m a l g a t e v a l v e s . 
1 13 5/8" x 7 1/16" a d a p t e r s p o o l . 
1 7 1/16" x 2 7/8" 8 round 3M a d a p t e r s p o o l . 
1 13 5/8" x 13 3/8" c a s i n g . h e a r w / 2 3" e x t . 
2 3 i n c h companion f l a n g e s ; 
Misc s t u d s and n u t s . 

f1anges. 
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A PETROLANE COMMNY 

STEAM RESERVES CORPORATION 
COMPANY 

ANIMAS 55 WELL NO. 7 
WELL NAME 

HIDALGO COUNTY, NEW MEXICO BD2-165 
LOCATION 

JOB NUMBER 

WT0185-S0160 

TYPE OF SURVEY 

MAGNETIC MULTI SHOT SURVEY 

DATE 

6-JAN-85 

SURVEY BY 

TROY ONEY 

OFFICE 

WEST TEXAS 

• M M o-bo t na 
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P.O. Box 6341 /Midland, Texas 79711-0341/(915) 563-0511 

SURVEY CERTIFICATION SHEET 

STATE OF TEXAS 
COUNTY OF MIDLAND 

I . 
the days of 

TROY ONEY 
JAN. 

, i n the employ of Eastinun Whipstock, Inc., did on 
6 th . ^ i S t h r u JAN. 6th I 9 85 

survey 
360 feet 

conduct or supervise the taking of a MAGNETIC MULTI SHOT 
by the method of magnetic o r i e n t a t i o n from a depth of 
to 1Q3l f e e t , with recordings of i n c l i n a t i o n and 
being obtained at: approximate I n t e r v a l s of 94 

d i r e c t i o n 
f e e t . 

This survey was conducted at the request of 
£ o r t h e i r ANIMAS 55 WELL NO. 7 . " 
State of MF.W MKXTCQ , i n tlie _ 

STEAM RESERVES CORP, 
HIDALGO County, 

f i e l d . 

This data f o r t h i s survey and the c a l c u l a t i o n were obtained and performed 
by me according to standards and procedures as set f o r t h by Eastman 
Whipstock, Inc. and i s true and correct to the best^_pf^ my knowledge. 

The data f o r t h i s survey has been examined by me and cc 
pr i n c i p l e s and procedures set f o r t h by Eastmf^wnipstc 

Before me, the undersigned a u t h o r i t y , on thl.B day person.^ ly appeared 
TROY ONEY » known to me to be the person whose name 1H 

subscribed to t h i s instrument, who a f t e r being by me duly sworn on 
oath, states that: he has knowledge of a l l tlie f a c t s stated above and 
that t h i s information i s a true statement of fa c t s therein r e c i t e d . 

Subscribed and sworn to before me on t h i s t=~£ I d ay of 

Notary y u b l i c and f o r tht 
County of Midland, Texas 

ROY L 8TEINKE 
•tollfttidc,tekcffini \-j f 

Directional Drillers/Sub-Surface Surveyors/Instrument & Tool Rentals/SaJes/Worldwide 



F o r m G - 1 0 3 

A d o p t e d J O / 1 / 7 4 

N O . O F C O P I E S R E C E I V E D 

D I S T R I B U T I O N 

F i l e 

N . M . B . M . 

U . S . G . S 

O p e r a t o r 

L a n d O f f i c e 

N E W M E X I C O O I L C O N S E R V A T I O N C O M M I S S I O N 

P. O . B o x 2 0 8 8 , S a n t a F e 8 7 5 0 1 

SUNDRY NOTICES AND REPORTS 

ON 

GEOTHERMAL RESOURCES WELLS 

D o N o t U s e T h i s F o r m f o r P r o p o s a l s t o D r i l l o r t o D e e p e n o r P l u g B a c k t o a D i f f e r e n t R e s e r v o i r . U s e " A p p l i c a t i o n 
F o r P e r m i t — " ( F o r m G - 1 0 1 ) f o r S u c h P r o p o s a l s . ) 

1 T y p e o f w e l l G e o t h e r m a l P r o d u c e r L D T e m p . O b s e r v a t i o n C O t i l S l " I G e O t h e X T l i a l 

L o w - T e m p T h e r m a l C D I n j e c t i o n / D i s p o s a l C D E x p l O j f a t X O n 

5. Indicate Type of Lease 

State • F e d . & Fee 

5.a State Lease No. 
N/A 

7. Unit Agreemu'iit Name 

2. Name of Operator 

Steam Reserve Corpoiration 
3. Address of Operator 

1707 Cole Blvd., Golden, CD 80401 

8. Farm or Lease Name 
NM-34790 - Minerals 
Archie Croon Sur-faee-

9. Well No. 

55 

4. Loca t ion o f Well 

U n i t L e t t e r 2 4 1 1 . 9 F e e t From The E a S t _Line and 2 3 2 9 . 1 P f t f t t From 

10. Field and Pool , or Wi ldcat 

Wildcat 

South Line, Section , ^ T o w n s h i p _ 25 South^^ 19 West 

,\,XS 1 5. Elevation (Show whether DF, RT, GR, etc.) 

GR 4201' 

16. Check Appropriate Box To Indicate Nature of Notice, Report or Other Data 

N O T I C E OF I N T E N T I O N T O : 

P E R F O R M R E M E D I A L W O R K d PLUG A N D A B A N D O N 

T E M P O R A R I L Y A B A N D O N D 

P U L L OR A L T E R C A S I N G d C H A N G E PLANS 

• 

• 

ITHER Ghange__Qf Operator 

S U B S E Q U E N T REPORT O F : 

R E M E D I A L W O R K A L T E R I N G C A S I N G • 

C O M M E N C E D R I L L I N G OPNS. CH PLUG & A B A N D O N M E N T d 

CASING TEST A N D C E M E N T JOB d 

O T H E R . • 

I 7. Describe Proposed or completed Operations (Clearly state all pertinent details, and give pertinenet dales, including estimated date of starting any 

proposed work) SEE RULE 203. 

Steam Reserve Corporation i s the new Operator for Well No. 55. Steam Reserve 
Corporation i s a subsidiary of AMAX Exploration, Inc . , the former operator of this 
well. 

Note: Steam Reserve Corporation holds record t i t l e to a l l former AMAX Exploration, 
Inc. geothermal leases i n New Mexico. 

OIL CONSERVA (IO I.OIU« 

SANTA l:£ 

^18. 1 hereby certify that the information above is true and complete to the best of my knowledge and belief 

T I T L E .r^TTO-p >X>- j ^ ^ J ^ f l DATE _Jj\—" ^ .? - j l ^ l i . 

ISTCJCT SUPERV15 
A P P R O V E D B 

C O N D I T I O N S OF A P P R O V A L / / ? A N Y : 

_ T I T L E to-



For m G-103 

Adopted 10/1/74 

N O : OF" C O P I E S R E C E I V E D 

D t S T R I B U T I O N 

F i l e 

N . M . 6 . M . 

% S. G . S . 

O p e r a t o r 

L a n d O f f i c e . 

N E W M E X I C O O I L C O N S E R V A T I O N C O M M I S S I O N 

P. O. Box 2 0 8 8 . Santa Fe 8 7 5 0 1 

SUNDRY NOTICES AND REPORTS 
ON 

GEOTHERMAL RESOURCES WELLS 

5. Indicate Type of Lease 

State • F e d - & fee 0 ' 

5.J Stale Lejse No . 

N/A 

Do No t Use This F o r m for Proposals to Dr i l l or to Deepen or Plug Back to a D i f fe ren t Reservoir. Use " A p p l i c a t i o n 
For Permi t - " ( F o r m G-101) fo r Such Proposals.) 

1 Type of wel l Geotherma l Producer L~I T e m p . Observat ion D 0 Q l € i l f l GOOt i lGXTTUH 1 _ 

L o w - T e m p Thermal In jec t ion /D isposa i" ' O Exp lo ra t ion 
7. Unit Agreement Name 

N/A 
2. Name of Operator " r a " r Steam Reserve Corporat ion N M ^ 4 W e - e r t e r a l s 

Dale Burqet t - Surface 
3. Address (if Operator 

1707 Cole Blvd., Golden, CO 80401 
9. Well No. 

55 

2411.9 
4. Location of Well 

I Unit Letter 

I South 7 
• The L i n e , Sect ion 

East 2329.1 
. Feet F r o m The L ine and : Feet F r o m 

25 South . 19 West 
T o w n s h i p Range N M P M . 

10. Field and Pool, or Wildcat 

Wildca t 

^ IS. Elevation (Show whether DF. RT. CR. etc.) 

\ \ GR - 4201' 
l 6 - Check Appropriate Box To Indicate Nature.of Notice, Report or Other Data 

N O T I C E OF I N T E N T I O N T O : 

P E R F O R M R E M E D I A L W O R K CD PLUG A N D A B A N D O N CD 

. T E M P O R A R I L Y A B A N D O N .. CD 

P U L L OR A L T E R C A S I N G CD C H A N G E P L A N S CD 

T 

• 

S U B S E Q U E N T R E P O R T O F : 

R E M E D I A L W O R K CD A L T E R I N G C A S I N G CD 

C O M M E N C E D R I L L I N G OPNS. CD P L U G «. A B A N D O N M E N T 

C A S I N G TEST A N D C E M E N T JOB CD 

O T H E R . c. 

17. Describe Proposed or completed Operations (Clearly state' all pertinent details, and give pertinenet dates, including estimated dale. of starting any 

'proposed work) SEE HULL 203. 

Revised Plugging Plan for Well,-No. 55 

Bring'in workover r i g unto location, p u l l 2 7/8" tubing. Run i n hole and set bridge plug at 
5500 feet. Place cement plug from 5500 to 5400 feet. Pull up and set bridge plug at 2090 feet, 
place'cement.plug from 2090_to 1890 feet (plug goes from 100' into the. Paleozoics to 100' 
into the Tertiary Volcanics) . Test location' and strength of plug by tagging plug with d r i l l 
s tring or tubing, p u l l up.and set bridge plug at 1500'. Place cement plug from 1500 to 
1400'. Test location, arid stength of plug by tagging plug-with d r i l l string or tubing. Pull out 
of hole. The well w i l l be turned over to Dale Burgett contingent upon BLM approval and 
Mr. Burgett meeting the necessary BLM requirements. 

The modified plan has been proposed after reviewing your l e t t e r dated October 21, 1985. 
SRC believes that the proposed plan w i l l adequately protect the formation, from possible con
tamination. Any potential hydrocarbon resources i n the v i c i n i t y of Well No. 55 were driven 
o f f at the time of granitic intrusions into the Paleozoics section i n Late Cretacous. or 
Early Tertiary times. 

18. I hereby certify that the information above is true and complete lo the best of my knowledge and belief. 

^ U i ^ c z . (J&>v ,^r / - T 1 T L E At to rney- in -Fac t 
. D A T E 

Nov. 1, 1985 

A P P R O V E D B Y 

C O N D I T I O N S OF A P P R O V A L . IF A N Y : 



F o r m G-103 
A d o p t e d 10 /1 /7 - : 

N O . OF COPIES R E C E I V E D 

D I S T R I B U T I O N 

Fi le 

N. M. B. M. 

' g S. G . S 

Operator 

Land OMice 

N E W M E X I C O O I L C O N S E R V A T I O N C O M M I S S I O N 

P. O. Box 2 0 8 8 , Santa Fe 8 7 5 0 1 

SUNDRY NOTICES AND REPORTS 
ON 

GEOTHERMAL RESOURCES WELLS 

5. Indicate Type of Lease 

State • F e d . & 

5-a State Lease No. 

N/A 

Do No t Use Th is F o r m tor Proposals to Dr i l l or to Deepen or Plug Back . t o a D i f fe ren t Reservoir. Use " A p p l i c a t i o n 
For Permi t - " ( F o r m G-101) fo r Such Proposals.) 

I • Type of wen Geo the rma l Producer 

L o w - T e m p The rma l [ZD 

T e m p . ODservat ion 

CJ . Otner: Geothermal TTT Unit Agreement Name 

injection/Disposal ' • E X O l o r a t i o n k l / A 
2. Name of Operalor Steam Reserve Corporation 

Dale Burqett - Surface 
3'. Address of Operator 

1707 Cole Blvd., Golden, CO 80401 
9. Well No. 

55 

4. Loca t i on o f Well 

Un i t Let ter 
2411.9 

South 
Line. Section 

East 2329.1 
. Feet F r o m The Line and , • F«*Pt F r o m 

25 South 19 West 
Townsh ip ^ Range . N M P M , 

10. Field and Pool, or Wildcat 

Wildca t 

I 5. Elevation (Show whether DF. RT. CR. etc.) 

GR - 4201' 
12. C o u n t y 

Hidalgo 

16. 

N O T I C E OF I N T E N T I O N T O : 

P E R F O R M R E M E D I A L W O R K CD P L U G A N D A B A N D O N 

T E M P O R A R I L Y A B A N D O N . C D 

P U L L OR A L T E R C A S I N G CD 1 

Check Appropriate Box To Indicate Nature of Notice, Report or Other Data 
S U B S E Q U E N T R E P O R T O F : 

R E M E D I A L W O R K CD. ' A L T E R I N G C A S I N G L_ 

CD P L U G 8. A B A N D O N M E N T 

C H A N G E P L A N S 

• 

• 

O T H E R . • 

C O M M E N C E D R I L L I N G OPNS. 

C A S I N G TEST A N D C E M E N T JOB CD 

17. Describe Proposed or completed Operations (Clearly slate all pertinent details, and give pertinenet dates, including estimated date of starting any 

proposed *nrk) SK 1'.. R U I . K 2 03. . . 

Revised Plugging Plan for Well No. 55 

Bring i n workover r i g unto location, p u l l 2 7/8" tubing. Run i n hole and set bridge plug at 
5500 feet. Place cement plug from 5500 to 5400 feet. Pull up and set bridge plug at 2090 feet, 
place cement.plug from 2090 to 1890 feet (plug goes.from 100' into the Paleozoics tp 100' 
into the Tertiary Volcanics) . Test location and strength of plug by tagging plug with d r i l l 
s tring or tubing, p u l l up and set bridge plug at 1500'. Place cement'plug from 1500 to 
1400'. Test location and stength of plug by tagging plug with d r i l l string or tubing. P u l l out 
of hole. The well w i l l be. turned over to Dale Burgett' contingent upon- BLM approval and 
Mr. Burgett meeting the necessary BLM requirements. 

The modified plan has been proposed after reviewing your l e t t e r dated October 21, 1985. 
SRC believes that the proposed plan w i l l adequately protect the formation from possible con
tamination. • .Any potential hydrocarbon resources i n the v i c i n i t y of Well No. 55 were driven 
off at the time of granitic intrusions into the Paleozoics. section i n Late Cretacous or • . 
Early Tertiary times. "• , 

l | H. I hereby certify that the. information above is true and complete to the best of .my knowledge and belief. 

SIGNED . y ^ C u / h . ( ^ £ & r n ^ J ~ TITLE A t to rney- in -Fac t _ D A T E 
Nov. 1, 1985 

A P P R O V E D B Y 

C O N D I T I O N S OF A P P R O V A L . IF A N Y : 

/ 



For m C- 1 03 
Adopted 1 

N O . O.F C O P I E S R E C E I V E D 

D I S T R I B U T I O N 

F ne 

N . M . B . M . 

( S. G . S 

O p e r f l t o r 

L a n d O l l i c e 

NEW M E X I C O O I L C O N S E R V A T I O N C O M M I S S I O N 

P. O. Box 2088 , Santa Fe 8 7 5 0 1 

SUNDRY NOTICES AND REPORTS 
ON. 

GEOTHERMAL RESOURCES WELLS 

5. Indicate Type of Lease 

State • F e d . Sf F ee H ' 

5 a State Lease No. 

N/A 

D o N o : U s e T h i s F o r m f o r P r o p o s a l s t o D r i l l o r t o D e e p e n o r P l u g S a c k t o a D e f e r e n t R e s e r v o i r . U s e " A p p l i c a t i o n 
F o r P e r m i t - " { F o r m G - 1 0 1 ) t o r S u c h P r o p o s a l s . ) 

1 T y p e o< w e n G e o t h e r m a l P r o d u c e r L_J T e m p , O o s e r v a t i o n <—i 0 t h t 3 I T : G O O t h e i T T n a l 

L o w - T e m p T h e r m a l • I n j e c t i o n / D i s p o s a l C D E x p l o r a t i o n 

7. U n i l A g r e e m e n t N a m e 

N/A 
2 . N a m e u f O p e r a l o r 

STEAM RESERVE CORPORATION 
8 . F a r m o r L e a s e N a m e 

NM-34790 - M i n e r a l s 
Da le R n r g e t t - S u r f a c e 

3. A d d r e s s o f O p e r a t o r 

1707 Co le B l v d . , Go lden , Co lo rado 80401-3293 
9. Well No. 

55 

4 . L o c a t i o n o f W e l l 

2411.9 Eas t 2329 .1 
U n i t L e t t e r F e e t F r o m T h e 1 i n p a n r l F#>pt F r o m 

1 0 . F i e l d a n d F o o l , o r W i l d c a t 

W i l d c a t 

South . L ine , Sect ion 1 Township 25 South .Range 1 9 W e s t NMPM. 

X^sN I 5. Elevation (Show whether DF. RT. GR. etc.). 

;^ GR - 4 2 0 1 ' 

Check Appropriate Box To Indicate Nature of Notice, Report or Other Data 

NOTICE OF INTENTION TO: 

P E R F O R M R E M E D I A L W O R K CD P L U G A N D A B A N D O N CD 

T E M P O R A R I L Y A B A N D O N CD 

PULL OR A L T E R CASING CD C H A N G E PLANS CD 

SUBSEQUENT REPORT OF: 

REMEDIAL WORK CD A L T E R I N G C A S I N G d 

COMMENCE D R I L L I N G OPNS. CD PLUG & A B A N D O N M E N T LX 

CASING TEST A N D CEMENT JOB CD 

O T H E R . c. 

17. LVrscribe Proposed or completed Operations (Clearly state all pertinent details, and gne pertinenet dates, including estimated dale of starting any 

Plugging and Abandonment Well 55-7 

B r i n g workover r i g unto l o c a t i o n , p u l l 2 7/8" t u b i n g . Run i n hole and 
set b r i d g e plug a t 2090 f e e t . Place cement plug from 2090 t o 1890 f e e t . 
Test l o c a t i o n and s t r e n g t h o f pl u g by tag g i n g p l u g w i t h d r i l l s t r i n g or 
t u b i n g w i t h a minimum of 15,000 l b s . P u l l up and set b r i d g e plug a t 
1412 f e e t . Place cement p l u g from 1412 t o 900 f e e t . Test l o c a t i o n and 
s t r e n g t h of pl u g by tag g i n g plug w i t h d r i l l s t r i n g or t u b i n g w i t h a 
minimum of 15,000 l b s . P u l l out of hole and set b r i d g e plug o r packer 
i n 13 3/8" casing a t a depth of 50 f e e t . Cement t o surface w i t h l o c a l 
ready-mix t r u c k . 

Weld p l a t e onto top of w e l l head, back f i l l c e l l a r and r e c l a i m sump w i t h 
s p o i l from c o n s t r u c t i o n . Restore surface t o the approximate o r i g i n a l 
contour. 

18. I hereby certify thai the information above is true and complete lo the best of my knowledge and belief. 

S I G N E D /(jod/l. (jkrYijZutf- TITLE Attornev-in-Fact n A T E /(?-//-& 

A P P R O V E D B Y T I T L E 

CONDITIONS OF APPROVAL. IF ANY: 



F o i m G-103 • 

A d o p t e d l 0/1/7- ' 

N O . OF COPIES R E C E I V E D 

D I S T R I B U T I O N 

F i l e 

N. M. B M. j 

i s.c.s 1 
ODerator I 

Land O l h c e 

NEW M E X I C O O I L C O N S E R V A T I O N C O M M I S S I O N . 

P. O. Box 2088 . Santa Fe 8 7 5 0 ] 

SUNDRY NOTICES AND REPORTS 
ON 

GEOTHERMAL RESOURCES WELLS 

Do No t Use This F o r m lor Proposals to Dr i l l or to Deepen or Plug Back to a D i f fe ren t Reservoir. Use " A p p l i c a t i o n 
For Permi t - " ( F o r m G-101) lo r Such P r o p o s a l . I 

j 1 • Type ot wel l Geo the rma l Producer 

L o w - T e m p Therma l 

T e m p . Observat ion 

I n j e c t i o n / D i s p o s a l 

^ Other: Geo thermal 
• Exploration 

7. Name of Operator 

STEAM RESERVE CORPORATION 

5. Indicate Type of Lease 

State • Fed. & lee ST 

5.a Slate Lease No. 

N/A 

7. U n i t Agreement Name 

.. N/A 
8- Farm or Lease Name 
NM-34790 - Minerals 
Dale Burget t - Surface 

3. Address of Opera to r 

1707 Cole Blvd., Golden, Colorado 80401-3293 
9. Well No. 

55 
4. Loca t i on o f Well 

Un i t Let ter 2411.9 c East 2329.1 
Feet F r o m The L ine and „_Fee t F r o m 

10. Field and Pool, or Wildcat 

Wildca t 

. T o w n s h i p . 25 South Range 19 West 

^x^j I 5. Elevation (Show whether DF, RT, CR, etc.) 

GR - 4201' 
10. Check Appropriate Box To Indicate Nature of Notice, Report or Other Data 

N O T I C E OF I N T E N T I O N T O : 

P E R F O R M R E M E D I A L W O R K CH P L U G A N D A B A N D O N 

T E M P O R A R I L Y A B A N D O N CD 

P U L L OR A L T E R C A S I N G CD C H A N G E P L A N S CD 

• 
S U B S E Q U E N T R E P O R T O F : 

R E M E D I A L W O R K CD A L T E R ING C A S I N G LD 

C O M M E N C E D R I L L I N G OPNS. CD . P L U G & A B A N D O N M E N T LX 

C A S I N G TEST A N D C E M E N T JOB CD 

O T H E R . 

17. Describe Proposed or completed Operations' (Clearly 'state all pertinent details, and give pertinenet dates, including estimated date of starting any 

Plugging and Abandonment Well 55-7 

B r i n g workover r i g unto l o c a t i o n , p u l l 2 7/8" t u b i n g . Run i n hole and 
set b r i d g e plug, a t 2090 f e e t . Place cement plug from 2090 t o 1890 f e e t . 
Test l o c a t i o n and s t r e n g t h o f plug by tagging p l u g w i t h d r i l l s t r i n g or 
tu b i n g w i t h a minimum of•15,000 l b s . P u l l up and set b r i d g e p l u g a t 
1412 feet.. Place cement plug from 1412 t o 900 f e e t . Test l o c a t i o n and 
s t r e n g t h of p l u g by ta g g i n g plug w i t h d r i l l s t r i n g or t u b i n g w i t h a 
minimum bf 15,000 l b s . P u l l out of hole and set b r i d g e p l u g or packer 
i n 13 3/8" casing a t a depth of 50 f e e t . Cement t o sur f a c e w i t h l o c a l 
ready-mix t r u c k . 

Weld p l a t e onto top of w e l l head, back f i l l c e l l a r and r e c l a i m sump w i t h 
s p o i l from c o n s t r u c t i o n . Restore surface t o the approximate o r i g i n a l 
contour. 

18. I hereby certify that the information above is true and complete to the best of my knowledge and belief. 

i, . 

S I G N E D TITLE Attorney-in-Fact DATE. / 0 - f / r f S 

A P P R O V E D B Y T I T L E . 

C O N D I T I O N S O F A P P R O V A L , IF A N Y : 



DRILLING PROGRAM Sheet No. 1 Of 2 

STEAM RESERVE CORPORATION 
Prepared By 

Otis L. Day 

Date: 
Sept. 11, 1984 

Lease and Wei 1 Number 

Animas - 55-7 

AFE No. 

Field, County and State 

Lighting Dock KGRA - Hidalgo, New Mexico! 
Ill OCT ts ™* jju; 
VLS „ /cii 

Division 

Geothermal 
OIL CONSZRVAi 

Location 

NW-SE SEC. 7, T25S R19W 

SANTA 

Datum and Elevation 

14' Ft. 

Hrop. I ota I uepth i Lst. urlgHTme j Est. Total Time I 

6000' Ft.! 45 Days ; 60 Days ; 

SEQUENCE OF OPERATIONS: 

1. On the existing location have a company specializing in conductor and rat hole 

dr i l l i n g , d r i l l a 36" hole to a depth of 25' to 30'. Install a joint of 30" 

lapweld, plainended casing. Level the casing and cement using local ready-mix. 

Construct a 10'x 10'x 6' cellar around the existing conductor pipe with a cement 

. floor and buried 8"fiberglass drain to the sump. I t is recommended that the rat 

and mouse holes be dug at the same time as the conductor pipe hole. 

2. Move in the rotary tools and rig up over the conductor pipe. Weld on a 30"riser 

of the same casing as the conductor pipe and install the flow line and f i l l up line. 

3. Mix Spud Mud as recommended by the mud company . ( See mud program. ) 

4. Spud-in with a 17-1|2"bit on a 26"hole opener and center punch hole inside the 

conductor pipe. D r i l l 26"hole to 60'. Pick up 17-1|2" BHA and d r i l l to 300' as 

indicated by lithology. Survey at 150' and 300'. Open hole to 26"to 300'. 

5. Run and cement 20",, 941b., H-40 Buttress casing. Tack weld or Bakerlok a l l 

couplings. Cement using a stab-in float shoe. Cement to surface.(See cement 

program ). W.O.C. (> hours. 

6. Cut off 20"casing and weld on 20"flange. Install Blow Out Preventer on 20" 

flange as in attached Drawing 001. Test preventer with 200 psi. Connect picture 

nipple and flow line. 

7. Dri l l a 17-1|2T hole to 1000' using mud as the circulating medium. Run a wire 

- 1 -



U K l L L l l N u FKUbKMM 
Sheet No. 2 of 2 

Lease and Well Number ; AFE No. 

Animas - 55-7 
SEQUENCE OF OPERATIONS: " 

7. ( cont. ) line deviation survey every 150' or as necessary. Run a locked-in 

BHA to prevent exessive hole deviation and to stabilize the bit and d r i l l collars 

in the large diameter hole. Circulate and condition mud and hole and run an Eastman 

Multi-shot directional survey on the trip out of the hole to run the 13-3|8" 

casing. 

8. Run and cement the 13-3|8", 54.501b., K-55, Buttress Casing. Tack weld or 

Baker-lok the bottom 4 joints. Cement to surface and W.O.C. 12 hours. 

9. Install 13-3|8"wellhead and nipple up blow out preventers as in attached Drawing 

002. Test casing and preventers to 500 psi. 

10. Drill out 13-3|8"c:asing with a 12-114 "bit to 6000' or the fir s t entry or loss 
circulation zone that is determined to be of sufficient temperature to run 9-5|8" 
casing. A sand plug would be set across this zone and a cement plug set on top 
of the sand plug. Circulation would be established and the hole conditioned 

to run the 9-5|8"casing. A minimum of 200' of lap will be used into the 13-3|8" 
surface casing. Totally cement the annulus of the 9-5|8"liner as per the 
cement program. W.O.C. 12 hours. 

11. Make changes to the BOPE stack to d r i l l with air i f necessary. Retest the stack 
i f changes are made. If no changes are made to the stack then clean out to the 
top of the liner and test the liner lap. Squeeze i f necessary until lap will hold 
a pressure test. Drill out the 9-5|8"liner using a 8-l|2"bit to the top of the 
float collar and test the casing with 500 psi. Drill out the cement and float 
collars and displace mud with fresh water or brine. 

12. Drill the 8-l|2"hole with fresh water or brine as hole conditions dictate. Clean 

out cement and sand plugs and continue drilling i f necessary. Test or temperature 

survey as required by the Geologic and Engineering staff at significant entrys or 

loss circulation zones. It may be deemed advantageous to install a rotating head 

and air drilling equipment during the drilling of this section of hole. I f 

commerical temperatures and fluid volumes are attained the hole will be completed 

as outlined in the casing and cementing programs. 

- 2 -



MUD PROGRAM Well Animas 55-7 

Mud, Logging. Wellhead and BHA Proarams 

Interva1 1 Type Weight PV-YP Fluid Loss! Solids 
i 

PH 

0' - 300' i Gel and Water -lime 
i 

8.4 ! 10-15|20-30 10-lZcc • 5 10 

300' - 1000' ; Gel and Water-low soli is 8.5-8.8; 15-20|10-15 lOcc j 4-5 8.5-9.5 

1000' - 6000' -TD ' polymer-low solids 8.5-8.8 ; 6-10|4-8 lOcc i 4-5 10-11 
i i 

t 

i i i 
i 
i 

1 
i 

Remarks A Ge-| a n f J w a t e r > iow solids system with flui d loss kept at lOcc or less -= 
As temperatures become elevated the treatment with polymer thinners wil l become necessary 

to control fluid loss and rheological properties. PH should be maintained above 10 

W I — 
Nominal Size 

20" 

13-3/8" x 12" 

10-3/4" x 10" 

10" x 10" 

WELLHEAD PROGRAM 
"17crrTrng~PTe£''sTjr"5 i "~ 

PS] l lype Remarks 

600 API (2000 psi) j We 1 d on Flange 2U"Bore'i Rental 

400 ANSI(960 psi) 

400 ANSI(960 psi) 

400 ANSI(960 psi) 

13-3/8" SOW x 12" 400 ANSI WKM or CWH 

10-3/4" SOW x 10" 400 ANSI WKM or CWH 

10" 400 ANSI x 10" 400 ANSI WKM or CWH 

WKM Power Seal Ĝ te Valve or CWH Rotary Disc Valve 

LOGGING PROGRAM 

Interval Log Type and Scale Remarks 

0' - 300' No Wireline logs ! 

300'- 1000 Electric and temperature 

1000' - 6000' 

and others as required by the Geologic and Engineering staffs 

Hole sizes-Depths 

BHA PROGRAM 

As determined by the 

Drilling Consultant 

or D r i f t s forger 

DIRECTIONAL Dri l l hole as straight as possible 



CASING PROGRAM 
S i ze 

20" 300' 
•t

:e; i 

Am'mas 55-7 

Interva Weiaht 
lb-ft 

0' - 300' 94 

Grade Jt. Type . Tenia, ted "Safety Factors , 
_Lop_Burst (Bot. Burst j Collapse ~3§ns ion 

4.09 i 3.47 i?..72( j t . ) H - 40 Buttress 4.22 

._J. 
DESIGN CONDITIONS 

Surface Burst Pressure 500 PSI Outside mud Wt. (collapse) 
" 9.fi 

PPG 

Inside Mud Wt. (Burst) 9.6 PPG Inside Mud Wt. (collapse) - -0- PPG 

• Outside Mud Wt. (Burst 

i 1 1 
8.6 PPG Form. Press. Grad. at Shoe (coll.) - PPG 

Frac. Grad. at Shoe (Burst)- PPG Biaxial Load, (coll. )| x 1 Burst Tx~| Bouy 
Yes -
No - x 

SLURRY DESCRIPTION AND PROPERTIES 

900 cu. f t . (783 jacks) of Class "G"cement blended with 3 per cent CaClo. 

TJesired Top 
surface 

Excess 
100 per cent 

Slurry Vol.- Cu.Ft. - ( Slurry No'.)I 

Slurry Yield - Cubic Ft. - Sack j 
_?QP_._ 
1.15 

Slurry Density - PPG 118 

Thickening Time - Depth - Hrs.-Min.I 4 hours 

Compressive Strength - PSI - Hours ' 1870psi at 100°F in 8 hours - 3885 psi at 100°F in 24_hrs. 

RUNNING AND CEMENTING INSTRUCTIONS 
"Sfioe, Collar's and Joint Strengthening "" 

1. 'Threadlock bottom 4 joints o u n n r n c c .... , .,, . . . . . 
2. Tackweld bottom 4 joints and Float Equip 3; U s e H 0 W C 0 F S W 1 t h d r i 1 1 ^ e s t a b ' 1 n A s s ^ 

Centralizers and Scratchers - Number, Type and Spac i n g 
1. Two centralizers around bottom two collars 
2. No scratchers to be run. 

Pretlush, Displacement Rate, Plugs, Reciprocation, Etc. 
1. Cement through d r i l l pipe from bottom 
2. Run Min. of 100 cu. f t . of water ahead as preflush 

Pressure I est ing andTancHng' " " ' " ~ 
1. Maximum differential pressure wil l be approximately 150 psi 
2. Test casing and surface equipment to 200 psi. 

BOP PROGRAM 

API Stack ! Workinc 
i Pressure Min., Bore 

inches 
see^drawing 3000 psi 21" 

Type 

Hydr i l 

~j ~ Te s f ' Pres'sure S* - T S I 
' RamJTpe r^nniTTar !"JR'ct. near" 

700 psi 



CASING PROGRAM Size 
13-3/8" 

Depth 
1000' 

Weil" 

Animas 55-7 

Interva1 Weiaht 
_Lb-it__ 

0' - 1000' 61# 

Grade 

K-55 

Jt. Type Xalc u jLajte.d_J.afe_tx. Fa ct c r§_ 
iBot. Burst i Co I iaDse "Top Burst 'jBo't. Burst" ! Co i "iapse _ 

Buttress 6.18 4.90 ' 1.23 

_ Jfejnj. ion 

5.56 

DESIGN CONDITIONS 

Surface Burst Pressure 500 PSI Outside mud Wt. (collapse) -8.8 PP; 

Inside Mud Wt. (Burst) 8.8 PPG Inside Mud Wt. (coTlapse) PPC 

Outside Mud Wt. (Burst 8.6 PPG Form. Press. Grad. at Shoe (coll.)- PPG 

Frac. Grad. at Shoe (Burst)-
, Y"PT~ 

PPG ^Biaxial Load, (coll. )[xT Burst J~~_\ jBouy N u

 :x 
SLURRY DESCRIPTION AND PROPERTIES 

Class "G" cement blended with 1:1 perlite + 40% silica flour + 3% gel + 0.5% CFR-2 

Slurry retarded as needed for temperature 

Slurry Vol.- Cu.Ft. - ( Slurry No.)i 

ties ired "Top 
Surface 

Excess 
100% 

Slurry Yield - Cubic Ft. - Sack 2.12 

Slurry Density - PPG jlOO 0 surf. & 116 I? Btm t 
Thickening Time - Depth - Hrs.-Min.! 2 -3 hours 

Compressive Strength - PSI - Hours + 1100 724 hrs. 

RUNNING AND CEMENTING INSTRUCTIONS 
Shoe, Collar's and Joint Strengthening 
1. Use HOWCO stab-in Float Collar. Threadlock bottom 4 j t s . & Tack weld bottom of collars 
2. Position Float Collar 2 j t s . above Guide Shoe. 

Centralizers and Scratchers - Number, Type and Spacing 
l.Use 1 centralizer in the middle of the bottom j t . & over the collar of every third j t . 

to the shoe of the 20" casing ( 300 ' i ) 
P r e f l u s h , Displacement Rate, Plugs, Rec iprocat ion, t t c . 

1. As needed. 

Pressure Jesting andTaniffrig" 'ressure lestinq and Landing 
i. Maximum differential pressure expected is approximately 750 psi 

j 2. Displace with Mud. 
i 3. Test casinq and surface equipment. ia.5Q.CL.jis i.Mi±h. Stat.P Rpprpr^pntativp notified. 

BOP PROGRAM 

API Stack 1 Workinc 
Pressure Min.,Bore 

inches 

see Draw Dnr> r,r~ n<;i 12J" 

Type 

Annu lar & CSO 

Tesf Pressures"-~PS1 - ~ 
"Ram'Type J"l\nnuTaT' " T „ ' A ° ' l T Z ? s ^ 

son <=>nn ^OOpsi 



CASING PROGRAM Size 
9-

Interval Weiaht Grade Interval 
Ib-ft 

800' - 6000" 43.50# N-80 

Depth 
6000 

i:Je 11 
Animas 55-7 

Jt. Type .. r.alciLU.te.lJ.ai^ejy^Faaprs 
Top, Burst • Bot±_ Burst J_CojJjj5_s_e Tensibn 

Buttress 1.75 1.57 1.25 2.31 

DESIGN CONDITIONS 

Surface Burst Pressure 1727 PSI Outside mud Wt. (collapse) - 8.8 P P G 

Inside Mud Wt. (Burst) 8.8 PPG Inside Mud Wt. (collapse) - -0- PPG 

1 Outside Mud Wt. (Burst 8.6 PPG Form. Press. Grad. at Shoe (coll.) " 12.0 P P G 

Frac. Grad. at Shoe (Burst)- PPG Biaxia 1 Load, (co 1 I . )| | Burst | | o Yes - x Bouy N o . 

SLURRY DESCRIPTION AND PROPERTIES 

Class "G" cement + 5J!_Sj^ir^ljLle. / sk. + 40% SSA-1 + 5% lime + 4% SP. + rn?-? 4- z% H?lad 22/! 

Tailed - in with Class "G" + 40% SSA-1 + 0.5% CFR-2, - Both slurrys retarded as needed 

for temperature. 

-1-

Slurry Vol.- Cu.Ft. - ( Slurry No.); 

Slurry Yield - Cubic Ft. - Sack 3.45 

-2-

1.62 

Desired"Top 
800' 

"T Excess" 

Slurry Density - PPG 12.0 15.6 

Thickening Time - Depth - Hrs.-Min.; 3̂  _4j n r ^ 2-3 hrs.! 

Compressive Strength - PSI - Hours 750-24 hrs. 2300-8 hrs. 

RUNNING AND CEMENTING INSTRUCTIONS 
Shoe, Collar's and JoTnt~3~trength'enTng 

1. Run Float Shoe and Float Collar on top of second j t . 
2. Run Midway circulating type hanger 
Centralizers and Scratchers - Number, Type and Spacing 

l.Run 2 centralizers in lap area and 2 on each of the bottom j t s . 

Preflush, Displacement Kate, Plugs, Reciprocation, Etc. 
1. Circulate at least 2 complete rounds before cementing. 

Pressure lesting and Land"!ng 
1. WOC 12 hours. Clean out to the top of the 9-5/8" liner. Test lap to 500 psi 

Squeeze lap i f necessary. Clean out and retest until a test is obtained. 

BOP PROGRAM ( No change in BOPE until Tie-Back) 
API Stack ; Working Min.,Bore Type Pressure jr Min.,Bore 

inches 
see Draw. 002 960 psi 12}" Annular and CSO 

... Tesf Pres'sures - TSI" ~_' 
Type _ 1 ~ ^ m r ~ " T J ^ - ^ ^ ~ 

500 PSI 500 PSI 500 PSI 



United States Department of the Interior 

BUREAU OF LAND MANAGEMENT 
Las Cruces Field Office 

1800 Marquess 

Us Cruces, NM 38005 
www.nm.b(m.i;ov 

IN REPLY REFER TO 

NMNM 34790 
3260 (03000) 

Mr. Roy Cuniff 2QQC 
President 
Lightning Dock Geothermal, Inc. 
224 West Greening 
Las Cruces, NM 8800.5 

Dear Mr. Cuniff: 

We received your appeal of the amended Sundry Notice you submitted on May 25, 2000. We have 
also received the appeal withdrawal letter. We reviewed your reasons and hereby extend the time co 
February 1, 2001. We will also notify and modify Mr. Burgett's Sundry Notice so the dates do not 
conflict with your proposed testing. Please advice us as soon as you have acquired the necessary 
equipmenc for the testing operation and have completed a surface owner agreement. As before, we 
need at least a 3-day advance notice so that a qualified engineering technician can be present to 
witness commencement of the operanons and, specifically, removal of-the BLM seal that will be 
placed on the well casing. Once your operations are nearing completion" please advice this office so 
we can have Mr. Burgett proceed with the plugging operations. Be advised that the plugging 
operations have been directed by the Courts and will have to be completed in a timely manner to 
avoid any potential contamination that could resuit because of Well 55-7 being left open. Please 
furnish this office with any results that may affect the plugging of Well 55-7. Modifications of Mr. 
Burgett's Sundry Notice could occur as a result of your investigations. As previously agreed, 
variations to the agreed upon dates will be reviewed as necessary. 

If at anytime the testing program is not in compliance with the prior approved Sundry Notice, this 
letter, or with the PET directions, he/she will order a shutdown to your operations and you will be 
directed to take whatever corrective action is needed. Any questions should be directed ro 
Joe Torrez at (505) 525-4374. 

Sincerely, 

,-vj/i' Amy L. Lueders 
Field Manager 

Mr. Dale Burgett 
Mr. John Zavitz 
Mr. Grant Vaughn 

cc; revived 



i 3260-3 
ncrly 9-1958) 

UNITED STATES 
DEPARTMENT OF THE INTERIO 

BUREAU OF LAND MANAGEMENT 

GEOTHfiRMAL SUNDRY NOTICE 

3uteau of Land Management (BLM) reauests this form or other BLM'-approved forms to be prepared 
h filed in triplicate with requisite altachments with the authorized officer. The authorized officer must 
prove this permit prior to any lease operations. 

Well Type: • Production • Injection U Heat Exchange U ObservatiW,.-S5; Other 

Well Status: 

Name of Lessee/Operator 

FORM APPROVED 

OMB NO. 1004-0132 

Expires: September 30. 1990 

6. Lease Serial No. 

Surface Manager: 

0 Other 

§T B L M t j FS 

8. Unit Agreement Name 

9. Well No. 10. Permit No. 

11. Field or Area 

12. Sec. T.. R.. B. & M.yjuj 'I* S£ 

Address of Lessee/Operator 
-7, r~jrsr-d , # / f ^ 

Address of Lessee/Operator 

13. County 

Location of Well or Facility . 4 ' ^ £7 ^ 2?Z?. ' 0 * 7>~ S>. 

£P fee. 7, T~25£ ,RI?IAJ 

13. County 

Location of Well or Facility . 4 ' ^ £7 ^ 2?Z?. ' 0 * 7>~ S>. 

£P fee. 7, T~25£ ,RI?IAJ 

14. State 

Type of Work 

• Change Plans 

G Site and Road Construction 

G Construct New Production Facilities 

Q Alter Existing Production Facilities 

O Convert to Injection 

• Fracture Test 

• Shoot or Acidize 

G Repair Well 

C Pull or Alter Casing 

U Muiiipie Complete 

G Abandon 

Other 

5. Describe Proposed Operations (Use this space for we/f activities on/v. See instructions for current ™eil conditions on reverse) 
The current configuration of the well, as reported to us by the Federal Government, is that the wejlisj open from surface to approximately 

1.500 feet of depth, more or less, with the cement plugs origaiaUy set from 1300 to 1400 feet, from 1100 to feet: and from 50 feet to surface 
reportedly having been drilled out by Dale Burgol. th addition. Mr. Burgett reportedly has itnroduced a large quantity of strong acid into the well, 
aad has performed drill stem aad pumping tests ai the weiL These actions call into question the possible imegriry of the surface casing set to 1050 feel 
of depth using 13 3/8-tmii steel pipe which was then cemented to the surroundmg formations, and.also ot the integrity of the well bore below the 
bottom ofthe surface casing We have been advised that the BLM has set into motion a requirement that Mr. Burgett re-establish the cement plugs at 
their original horiaous. '\''0m 

The lessee who concurrently is also tlie Designated Operator on this weU by ownership thru legal succession thru A M A X SRC. and GPI. 
plans to reenter WeU 55 -7 to condua a series of :>dean6c teas and measurements on this weil prior to permitting the BLM to require Mr. Burgett to 
re-establish the cement plugs at their original horizons. The proposed work includes a series of temperature measurements ofthe weil, asuiteof 
geophysical logs to be run into the surface casmt; and open well bore below 1050 feet, and a series ct ccnrroiled flow tests to acquire water samples for 
analyses and to carmine reservoir characteristics.. I i is anticipated that the controlled flow tests might be conducted by use of a series of tests 
conducted over time, with pressure monitoring equipment used to evaluate hydraulic properties within the wdl bore zone of influence. Produced 
geothermal water -would be directed into the exuxing reserve pit located adj acent to the wetL Moreover, depending on the amount of water produced, 
this geothermal water would be allowed to cool and then used to circulate and condition the well before temperature and other geophysical logs are 
acquired. 

Since the work outlined herein '.viii be conducted in a sequential step-wise manner, with intervening periods of data review aad analyses, 
the entire urogram could take considerable time to complete. We .will submit a Plan Of Operations prior to the start of tne scientific testing programs. 

16. Describe Proposed Operations (Use this space for alt activities other ihan wetl work) 

17. 1 hereby certify thai me foregoing is true and correct 

Stgnetl . 

(This Sftace for Federal use) 

Approved 
Conditions of Approval , i f u i w j ^ S j 

Daw - S V g - g / g 

Title IX UOi.(i, .SectKHV..-1 (XiI.-i lia kc£it' a , ' c f i U V C ^ K ^ U ) ^ $ 1 ^ 2 ^ | n g l y and willfully to make to any Jepanmeni or agency ol' the Untied Slates any false, fictitious or 
iVauduleniirsuiements :on representations as'.U^anytriwtterKiriiM 

'{nMnti ti<ins an reverse) 



Form 3260-3 
(formerly 9-I95K) 
(June 1988) 

UNITED STATES 
DEPARTMENT OF THE INTEI 

BUREAU OF LAND MANAGE* 

New Mexico Oil Conservation Division 
2040 S. Pacheco 
Santa Fe, NM 87504 
Attention: Roy Johnson 

r 
fi\ 

GEOTHERMAL SUNDRY NOTICE 
6. Lease Serial No 

The Bureau o l Land Management (BLM) requests this form or other BLMVa'f jproyWfrgrns to 1 6e prepared 
and f i led in tr ipl icate wi th requisite at tachments wi th the authorized off icer. The authorized off icer must 
approve this permit prior to any lease operat ions. 

LrV- <• 

6. Lease Serial No 

The Bureau o l Land Management (BLM) requests this form or other BLMVa'f jproyWfrgrns to 1 6e prepared 
and f i led in tr ipl icate wi th requisite at tachments wi th the authorized off icer. The authorized off icer must 
approve this permit prior to any lease operat ions. 

LrV- <• 

7. Surface Manager C jBLM O FS 
K Other 

The Bureau o l Land Management (BLM) requests this form or other BLMVa'f jproyWfrgrns to 1 6e prepared 
and f i led in tr ipl icate wi th requisite at tachments wi th the authorized off icer. The authorized off icer must 
approve this permit prior to any lease operat ions. 

LrV- <• 8. Unit Agreement Name 
la. Well Type: LI Production • Injection • Heat Exchange • ObservalifcnA ^ Q t h e r ' . - I J U D 

' V & r Foe. "PocooeriH *-d&<-<~ tt- 7 

8. Unit Agreement Name 
la. Well Type: LI Production • Injection • Heat Exchange • ObservalifcnA ^ Q t h e r ' . - I J U D 

' V & r Foe. "PocooeriH *-d&<-<~ tt- 7 9. Well No. 10. Permit No. 
lb Well Status: 

9. Well No. 10. Permit No. 
lb Well Status: 

11. Field or Area 
2. Name of Lessee/Operator 

11. Field or Area 
2. Name of Lessee/Operator 

12. Sec, T., R., B. & M. j j v '<* S«f <t 

3. Address of Lessee/Operator 

12. Sec, T., R., B. & M. j j v '<* S«f <t 

3. Address of Lessee/Operator 

13. County 

4. Location of Well or Facility p* C Z&Z.?.',* TV* S>^>+>£ 

£P fee 7, T~2S£ , Ri<?uJ 

13. County 

4. Location of Well or Facility p* C Z&Z.?.',* TV* S>^>+>£ 

£P fee 7, T~2S£ , Ri<?uJ 
14. State 

Type of Work 

l_j Change Plans 

• Site and Road Construction 

[J Construct New Production Facilities 

D Alter Existing Production Facilities 

• Convert to Injection 

• Fracture Test 

• Shoot or Acidize 

• Repair Well 

D Pull or Alter Casing 

• Multiple Complete 

Q Abandon 

Other 

isssraaEBmx 
15. Describe Proposed Operations (Use this space far well activities only. See instructions for current well conditions on reverse) 

The current configuration of the well, as reported to us by the Federal Government, is that the well isopen from surface to approximately 
1,500 feet of depth, more or less, with the ament plugs originally set from 1500 to 1400 feet, from 1100 to •WS&teet. and from 50 feet to surface 
reportedly having been drilled out by Dale Burgeo. m addition, Mr. Burgett reportedly has introduced a large quantity of strong acid into the well, 
and has performed drill stem and pumping tests an the well. These actions call into question thepossible integrity ofthe surface casing set to 1050 feet 
of depth usmg 13 3/8-inch steel pipe which was thai cemented to the surrounding formations, and also of me irilegrily ofthe well bore below the 
bottom of the surface casing. We have been advised that the B L M has set into motion a requirement that Mr. Burgett re-establish the nmmt plugc at 
their original horizons. 

The lessee who concurrently is also the Designated Operator on this well by ownership thru legal succession thru AMAX, SRC, and GPI, 
plans to reenter Well 55-7 to conduct a senis of scientific tests and measurements m this weUpriortopennittmgme BIJrf to require Mr. Burgett to 
re-establish the cement plugs at their origm:J horizons. The proposed work includes a series of temperature measurements of th« well, a mit» of 
geophysical logs to be run into the surface casing and open well bore below 1050 feet, and a series of controlled flow tests to acquire water samples for 
analyses and to determine reservoir characteristics. It is atruerpated that the controlled flow tests might be conducted by use of a series of tests 
conducted over time, with pressure monitoring equipment used to evaluate hydraulic properties within the well bore zone of influence. Produced 
geothermal water would be directed into the existing reserve pit located adjacent to the well. Moreover, depending on the amount of water produced, 
this geothermal water would be allowed to i»ol and then used to circulate and condition the well before temperature and other geophysical logs are 
aoqtured. 

Since the work outlined herein will be conducted in a sequential step-wise manner, with intervening periods of data review and analyses, 
the entire program could take considerable lime to complete. We will submit a Plan Of Operations prior to the rtart of tho ocitntific tatmg programs 

16. Describe Proposed Operations (Use this space for all activities other than well work) 

17. I hereby certify thai tin: loie.going is true and corree 

fife-Signed . 

(77i/.v s/uu c for Federal use) 

roved l> 
Condiiions ol Approval, il any) 

Title CLPO; -PTf »-WRce ^.o r-. Date Z^--/C>CJ 

willfully to make to any department or agency of the United Stales any false, fictitious or 



Form .1260-3 
(formerly 9-1958) 
(June 1988) 

New Mexico Oil Conservation Division 
UNITED STATES . 2040 S. Pacheco 

DEPARTMENT OF THE INTERIOR: Santa Fe, NM 87504 
BUREAU OF LAND MANAGEMENT Attention: Roy Johnson 
GEOTHERMAL SUNDRY NOTICE 

The Bureau of Land Management (BLM) requests this form or other BLM-iJ'fjproyecf:;forms to be prepared 
and filed in triplicate with requisite attachments with the authorized officer. The authorized officer must 
approve this permit prior to any lease operations. 

LAS *i . • •-:-•< 
la. Well Type: U Production • Injection • Heat Exchange • Observali(jn£\ ^EJiQther! 

lb. Well Status: 

Name of Lessee/Operator 

3. Address of Lessee/Operator 

I f (valinn nf WPII nr Farililv >a f _ f*T - i 4. Location of Well or Facility £ 4 . , / . 4 < ^ ^ , £T c / H t S . ^ 2?>Z?. ' ^ ^ S^'AJB 

6. Lease Serial No. 

7. Surface Manager: K f B L M • FS 
K Other 

8. Unit Agreement Name 

«te 9. Well No. 10. Permit No. 

11. Field or Area 

12. Sec. T., R., B. & M.|Jw'^.5£ 'ii 

13. County 

14. State 

Type of Work 

• Change Plans 

O Site and Road Construction 

G Construct New Production Facilities 

O Alter Existing Production Facilities 

• Convert to Injection 

• Fracture Test 

• Shoot or Acidize 

• Repair Well 

• Pull or Alter Casing 

• Multiple Complete 

• Abandon 

X Other 

15. Describe Proposed Operations (Use this space for well activities onl\. See instructions for current well conditions on reverse) 
The current configuration of the weU, as reported to us by the Federal Government, is that the welLisppen from surface to ar^roximately 

1,500 feet of depth, more or less, with the oment plugs originally set from 1500 to 1400 feet, from 1100 to wSOTeet. and from 50 feet to surface 
reportedly having been drilled out by Dale Burgett. In addition, Mr. Burgett reportedly has introduced a large quantity of strong acid into the well, 
and has performed drill stem and pumping tests on the well. These actions call into question the possible integrity ofthe surface casing set to' 1050 feet 
of depth using 13 3/8-inch steel pipe which was then cemented to the surrounding formations, and also ofthe integrity of the well bore below the 
bottom of the surface casing. Wehave been advisedthat theBLMhasset into motion a requirement that Mr. Burgett re-establish the cement plugs at 
meir original hcrizons. 

The lessee who concurrently is also the Designated. Operator on this well by ownership thru legal succession thru AMAX, SRC, and GPI, 
plans to reenter WeU 55-7 to conduct a r^erits of scientific tests and measurements on this well prior to permittrng the BLM to require Mr. Burgett to 
re-establish the cement plugs at their original horizons. The proposed work includes a series of temperature measurements ofthe well, a cuite of 
geophysical logs to be run into the surface casing and open well bare below 1050 feet, and a series of controlled flow tests to acquire water samples for 
analyses and to determine reservoir characteristics. It is anticipated that the controlled flow tests might be conducted by use of a series of tests 
conducted over time, with pressure monitoring equipment used to evaluate hydraulic properties within the well bare zone of influence. Produced 
geothermal water would be directed into the: existing reserve pit located adjacent to the well. Moreover, depending on the amount of wcaer produoed, 
this geothermal water would be allowed to cool and then used to circulate and condition the well before temperature and other geophysical logs are 
acquired. 

Since the work outlined herein wil l be conducted in a sequential step-wise manner, with intervening periods of data review and analyses, 
the entire program could take considerable time to complete. We will submit a Plan Of Operations prior to the start of the scientific testing programs. 

16. Describe Proposed O[>crations (Use l/iis space for all activities other than well work) 

17. I hereby certify that the foregoing is true and correct 

2/ APfri- Z&Z) Signed , 

(Ihis space for Federal use) 

Appi 
Cond. 

roved ,.y 
ditions ol Approval, i!van^; —J 

•iH,. , F c l c Oate . 5 / Z ^ 

I nle 18 U.VA,_Scc.tmn JJKIL. Jiiukesjt a entile for it 
Iraudulent .^aiomenls^iij jrcfirjcs^nt^ltjjj^ " j j j j j f f i " ^ ^ 

r&ingly a n o willfully to make to any department or agency of the United States any false, fictitious or 
uitiSKSIiWrclVUs/uVtsdietioii. 

'.InMructions tut reverse) 



N O . O F COPIES R E C E I V E D 

D I S T R I B U T I O N 

File 1 
N . M . B . M . 1 

U.S.G.S. 1 

Operator 1 
Land Office 

NEW M E X I C O O I L C O N S E R V A T I O N C O M M I S S I O N 

P. O. Box 2088. Santa Fe 87501 Q | | _ C O N S E R V A T I O N O l V i S I 

SANTA FF 

rm G-101 
opted 10/1/74 

APPLICATION FOR PERMIT TO DRILL , DEEPEN, 

OR PLUG BACK -GEOTHERMAL RESOURCES WELL 

5. Indicate T y p e of Lease 

STATE • Fed . & PEE S 

5.a State Lease N o . 

la. Type of Work 

b. Type of Well 

Drill fed 

Geothermal Producer • 

Low-Temp Thermal • 

Deepen 

Explo ra t ion 

Plug Back • 

Temp Observation • 

Injection/Disposal 

7. Unit Agreement Name 

Animas 
8. Farm or Lease Name 
NM-34790 - Minerals 
Archie Green - Surface. 

2. Name of Operator 

AMAX E x p l o r a t i o n , I n c . 
9. Well No. 

55g 
3. Address of Operator 

1707 Cole Boulevard, Golden, CO 80401 
10. Field and Pool, or Wildcat 

Wildcat 

21. Elevations (Show whether DF, RT, etc.) 

GR 4201 
21 A. Kind &. Status Plug. Bond 

BOND 224-45-94 
2 IB . Drilling Contractor 

Unknown 
22. Approx. Date Work will start 

May 1, 1983 

PROPOSED CASING AND CEMENT PROGRAM 

SIZE OF HOLE SIZE OF CASING WEIGHT PER FOOT SETTING DEPTH SACKS OF CEMENT EST. TOP 

20" 13-3/8" 50' 
12-1/4" 9-5 /8" 700' 

See attached "Proposed Plan of Exploration" 

o t f s 

tf 

VillTHIH 2* HOUR* u r - B B " 

PERMIT EXTENDED TO 11-1-83 

IN A B O V E SPACE D E S C R I B E PROPOSED P R O G R A M : If proposal is to deepen or plug back, give data on present p roduc t i ve zone and proposed new p roduc t i ve 
zone. Give b l o w o u t p^cyenter p rogram, if any . 

I hereby certify t]u« the 

Signed 

bove is true and complete to the best of my knowledge and belief. 

Title _ 

e best ot my knowledge and belief. , 

(This space for State Use/ 

A P P R O V E D B Y 

C O N D I T I O N S O F A P P R O V A L , IF A N Y 

Q ^ J L l ^ ^ T 1 T L E DISTRICT SUPERViS 
T 
HA/% 3 



f o r m : USGS 9 - 1 9 5 7 UNITED STATES DEPARTMENT Or THE INTERIOR 
GEOLOGICAL SUPVEY, CONSERVATION D I V I S I O N 

GEOTHEPMAL ORILLINC PERMIT 

KM OIL" CONS. fJOMJJISSION 

Form A p p r o v e d 
B u d q e t B u r e a u No. 

The U . S . G e o l o g i c a l S u r v e y r e q u i r e s t h i s f o r m o i o t h e r S u p e r - v i s o r a p p r o v e d f o r m t o b* p r e p a r e d and f i l e d i n 
t r i p l i c a t e w i t h r e q u i s i t e a t t a c h m e n t s w i t h t h e S u p e r v i s o r . The S u p e r v i s o r muse a p p r o v e t h i s p e r a i t p r i o r t o 
any l e a s e o p e r a t i o n . 

LEASE SERIAL NO. 

NM"34790 
i . SURTACX HANACER: BLM ( ) FS ( ) 

( X h a r ( X ) 

l a . TYPE OF WORK: D R I L L NEW WELL REDRILL ( ) DEEPEN ( ) PLUG BACX ( , DIRXCTIONALLY D R I L L ( ) OTHER ( ) 

L b . WXLL TYPE: PRCOUCTION i \ ) INJECTION ( ' ) HEAT EXCHANGE < ) OBSERVATION ( > HATER SUPPLY ( 

- p . UNIT AGREEMENT NAME 

N/A 

l e . " WEU. STATUS: 1\IPW 
2 . NAME OF LESSEE/OPERATOR 

AMAX E x p l o r a t i o n . I n c , 
3 . . ADDRESS OF LESSEE/OPERATOR 

1707 C o l e B l v d . , G o l d e n CO 80401 

7-T^WELL NO. 

1 5 . LOCATION O F WEU. / r f t l f J W i & 
A t s u r f a c e 

A t p r o p o s e d p r o d , r o n e 

fi Sec. 

same 

7, T2 5S R19W NMPM OIL CONSERVATION 
SWMTA FE 1 1 . COUNTY 

H i d a l g o 
1 6 . DISTANCE TRCM PROPOSED LOCATION TO NEAREST PROPERTY OR LEASE L I N E 

2g00 West o f L i n e 
1 2 . STATE 

New M e x i c o 
1 7 . DISTANCE FROM PROPOSED LOCATION TO NEAREST WELL, D R I L L I N G . COMPLETED, OR APPLIED FOR ON THIS LEASE 

150 f t . f r o m A T W e l l 6 7 2 - 2 2 7 

13 . APPROX. STARTING DATE 

S p r i n g 19 83 
1 4 . ACRES ASSIGNED (WELL SPACING) 

1 8 . D R I L L I N G MEDIA AND CHARACTERISTICS I A I R ( ) 

WATER ( ) MUD J £ ) FOAM ( ) O t h e r ( ) 
1 9 . PROPOSED DEPTH 

MEASURED: 5 ~ 7 0 0 0 ' 

TRUE VERTICAL: 5 — 7 0 0 0 ' 

r20~. ELEVATIONS^ ESTIMATED (}{ FINAL ( ) 4 2 0 1 ' 

REFERENCE DATUM: GR { } { MAT ( J DF ( ) EB ( ) RT ( ) 
CASINGHEAD FLANGE ( ) OTHER ( ) 

2 1 . EXISTING AND/OR PROPOSED CASING AND CEMENTING PROGRAM I L i s t e x i s t i n g p r o g r a n f i r s t , f o l l o w e d by p r o p o s e d p r o g x a n , And s e p a r a t e by a s u f f i c i e n t l p . e e 

S I Z E OF HOLE S I Z E OT CASING WEIGHT PER rOOT COUPLING GRADE SETTING DEPTH QUANTITY Or CEMENT 
(Col lars I Threads; Top B o t t o m 

20" 13-3 /8" 0 50 Cement t o Sur face 

1 2 V 9-5 /8" 0 700 Cement t o Sur face 

2 2 . PROPOSED WORK SUMMARY 

1 . 

2 . 

3. 

4 . 

5. 

6 . 

D r i l l 20" h o l e t o 50 f e e t 

S e t 1 3 - 3 / 8 " c o n d u c t o r c a s i n g - cement 

D r i l l 12-%" h o l e t o 700 f e e t 

Run 9 - 5 / 8 " c a s i n g - cement t o s u r f a c e 

I n s t a l l and t e s t BOPE 

D r i l l 8 - 3 / 4 " t o 63a" h o l e t o TD 

(Uao a d d i t i o n a l space on r e v e r s e t i d e o f form) 

2 TL 
( T h i s space f o r F e d e r a l u s e ) 

APPROVED BY 'Orig. Sgd.' Earl R. Cunningham Diefelot Haaats 

CONDITIONS OF APPROVAL. I F ANY: 

DEC 1 619 

T h i i p e n v i t i a r e q u i r e d by l aw (10 U . S . C . 1 0 2 5 1 / r e g u l a t i o n ! > JO CFR 2 7 0 . 7 1 1 F e d e r a l C e o t h e n s a l Lease T e n i a a n d s t i p u l a t i o n s and o t h e r r e g u l a t o r y r e q u i r e 

m e n t s . Tho U n i t e d S t a t e s C r i m i n a l Code (18 U . i i . C . 1001 ) sva>ae I t a c r i m i n a l o f f e n e e t o M A S a w i l l f u l l y f a l s a s t a t e m e n t o r r e p r e s e n t a t i o n t o any D e p * r t i r * r . t 

o r A g e n c y o f t h e U n i t e d S t a t e s as t o any t a s t i e r w i t h i n 1 t a J u r i s d i c t i o n . 

(See I n s t r u c t i o n s on r e v e r s e s i d e ) S E E A T T A C H E D F O R 

CONDITIONS OF APPROVAL 



00 
Torn: U3CS 9 - m e ONITED STATES DEPARTMENT OP THE INTERIOR 

CEOLOG1CJIL SURVEY, CONSERVATION 01 VISION 

The U.S . Geological Survey requests th la form or other Supervisor approved ^ 
t r i p l i c a t e v i t h requis i te a t t a c A M n u with the Supervisor• Ihe Supervisor Bust' approve1 Vhi'i 
to any leaae operations. S A N T A 

Form Approved 
budget Bureau No. 

LEASE SERIAL NO. 

VlSinKl NM-34 790 
S. SURFACE MANAGER: BLM ( ) FE ( ) 

Other ( yr) 

l a . WELL TYPE I PROD OCT! ON ( ) ItUECTION ( 1 HEAT EXCHANGE ( ) OBSERVATION ( ) OTHER I X " 

Explorat ion 
b. UNIT AGREEMENT KAMI 

Lb. HILL STATUS: 

New 

1. HELL BO. B. PERMIT BO. 

55-7 
Lb. HILL STATUS: 

New >. FIELD OR AREA 

W i l d c a t 2. NAME OT LSSSEE/OPEKATOR 

AMAX E x p l o r a t i o n . I n c . 

>. FIELD OR AREA 

W i l d c a t 2. NAME OT LSSSEE/OPEKATOR 

AMAX E x p l o r a t i o n . I n c . LO. SEC. T . , R . , B . i M. 

Sec. 1, T?5S. R19W 
3. tomirss OP LESSEE/OPERATOR 

1707 C o l e B l v d . , G o l d e n , C o l o r a d o 80401 

LO. SEC. T . , R . , B . i M. 

Sec. 1, T?5S. R19W 
3. tomirss OP LESSEE/OPERATOR 

1707 C o l e B l v d . , G o l d e n , C o l o r a d o 80401 11. COUNTY 

Hidalrro 13. LOCATION OT WELL OR FACILITY 

NWJ*NWJaSE%, S e c t i o n 7, T 2 5 S , R19W 

11. COUNTY 

Hidalrro 13. LOCATION OT WELL OR FACILITY 

NWJ*NWJaSE%, S e c t i o n 7, T 2 5 S , R19W 12. STATE 

New Mexico 
14. TYPE OT WORK 

CHANGE PLANS ( ( 
SITE AND ROAD COKBTKOCTION X ) 
CONSTRUCT NEW PRODUCTION FACILITIES < ) 
ALTER EXISTING PRODUCTION FACILITIES ( ) 

CONVERT TO TJsJBCTTON 
FRACTURE TEST 
SHOOT OR ACIDIZE 
REPAIR WELL 

< ) 
( ) 
( ) 
( ) 

PULL OR ALTER CASING 
MULTIPLE COMPLETE 
ABANDON 

( ) 
( ) 
( ) 
( ) 

13. DESCRIBE PROPOSES oFEr.AT7.0NS (Use this- spare- for well a c t i v i t i e s only. S M instruct ions for current wel l conditions on reverse) 

(1) Construction of a d r i l l pad for well No. 55-7. 

The pad dimensions w i l l be 300' X 300' and w i l l include a sump 
150' X 100' X 10'. 

(2) Access (see map). 

03 

N0V21 1983 

NEW 

I S . D E S C R I B E PROPOSED OPERATIONS lost th i s space for a l l a c t i v i t i e s other than wal l work) 

(Osa reverse side l f needed) 
TT r hereby^cor*ify,thet thsflprofloAno; ill true and correct . / . / / / J 

^ . < ^ % r ^ r l R C u Mrtriat Manage,, c x g 1 9 8 j 
APPROVED BY m " TITLE DATE U W 

COBDlTIOsB CT APPROVAL. V WT: 

Thla permit l a required by law 1*0 O . S . C . H02J) I revolutionsi JO CFR 170.34, 30 CFR 270.35, 30 CFR 270.4S, JO CTR 270.7X-I, 30 CFR 270.72i Federal 
Ceotnermal Lease Tarrnw and s t ipulat ions ami other regulatory requirements. Tha Dai tad s tatas Criminal Coda ( i s o . S . C . 1001) makes i t a criminal offense 
* ° • * « • • w i l l f u l l y fa l se l u t s s n t ox repireoentatioo to any Department or Asoncy of tha United Statas aa to any matter within i t s Jur i sd ic t ion . 

(flee instruct 1 oaa am sm verse s ide) 


