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State of New Mexico
Energy, Minerals and Natural Resources Department

Susana Martinez

Governor
David Martin Jami Bailey
Cabinet Secretary Designate Division Director

Oil Conservation Division
Brett F. Woods, Ph.D.
Deputy Cabinet Secretary

JULY 25,2013

Mr. Nick Goodman

Los Lobos Renewable Power, L.L.C.
136 South Main Street, Suite 600
Salt Lake City, Utah 84101

Re: Lightning Dock Geothermal Power Project (Order No. R-13675-B) Water Quality
Sampling Plan for Well Flow and Injection Well Test in Hidalgo County, New
Mexico

Dear Mr. Goodman:

The New Mexico Oil Conservation Division (OCD) is in receipt of Los Lobos Renewable
Power, L.L.C.’s (Operator) proposed Water Quality Sampling Plan (WQSP) submitted pursuant
to Order No. R-13675-B (Order) issued by the Oil Conservation Commission (OCC) on May 9,
2013. After review of the WQSP, OCD has the following comments, recommendations and/or
requirements that Los Lobos must address to satisfy the requirements of the Order.

The following regulations apply to this geothermal project: Geothermal Resources Conservation
Act (Chapter 71, Article 5 NMSA 1978); Geothermal Power (Title 19, Chapter 14 NMAC); and
Water Quality Control Commission (20.6.2NMAC and 20.6.4 NMAC).

It appears that this is the exploratory well test (test) that the Operator may utilize to determine
whether geothermal power production is feasible in the project location. Therefore, the Operator
must make some key demonstrations during the upcoming test that OCD will need to consider
when reviewing the “Final G-104 Forms” These demonstrations include:

1) Demonstration that an equilibrium condition (water table stabilization throughout steady-
state pumping rate) has been achieved under flow rates simulating operational conditions
and which stresses the aquifer system to demonstrate that the geothermal reservoir has
the capacity to produce fluids without depletion of the aquifer system in order to extract
heat during operations;

2) Demonstration that the thermal reservoir heat source temperature remains constant or
sustainable and at a temperature that will produce geothermal power during operations;

3) Demonstration that correlative rights of geothermal leaseholders near the project are not
adversely affected by the project;

1220 South St. Francis Drive = Santa Fe, New Mexico 87505
Phone (505) 476-3440 = Fax (505) 476-3462 = www.emnrd.state.nm.us/OCD
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4)

3)

Demonstration that water quality (project wells and nearby water supply wells) remains
constant before, during and after the test; and

Demonstration that all of the above are supported by Final G-104 Submittals with
associated forms and well test information for OCD approval/disapproval of the test
based on the Order.

OCD reminds the operator that Los Lobos has not submitted the required MIT information (both
CBL and CIT) from the injection wells for OCD’s review and approval prior to injection.

Los Lobos must address the following OCD WQSP comments, recommendations and/or
requirements in order to satisfy the Order:

Comments:

D

2)

3)

The operator refers to the WQSP specified in the Order as the “Geothermal Fluid Quality
Monitoring Plan”. Please revise to use the terminology of the Order.

It is important to note that the WQSP required in the Order is not just for the two
referenced injection wells, but is also applies to the OCD Discharge Permit (GTHT-001) .

In general, the proposed WQSP sampling and/or monitoring locations, frequencies,
parameters (especially field parameters, i.e., pH, static water level, temperature,
oxidation-reduction, etc.) are not frequent enough, and/or are lacking. The objective of
the Los Lobos WQSP is to obtain water quality data, temperature, and static water level
fluctuations before, during, near cessation, and after the test. Los Lobos proposed WQSP
is inadequate and must be revised.

Recommendations/Requirements:

1y

2)

3)

4)

3)

Change the title of the submittal to “Water Quality Sample Plan” to be consistent with the
Order.

The Operator shall fully comply with the Order and Discharge Permit GTHT-001
provisions; including: waste handling, analytes, run-off, discharges into surface drains,
etc. during testing.

The Operator shall include a map(s) to scale illustrating the sample and/or monitoring
locations (i.e., production, injection, and water supply wells).

The operator shall furnish isoconcentration maps of water quality, static water level
(piezometric/potentiometric), and temperature isoconcentration maps before, during, near
completion of test, and after test to assess the capacity of the thermal reservoir to produce
thermal heat for the project.

The Operator shall revise its WQSP to specify that maps shall be submitted with the
required G-Forms in the WQSP to adequately depict sampling and/or monitoring
information during the test.
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6) The Operator shall revise its WQSP to specify that it will provide supporting
documentation for any isoconcentration maps generated from the test (i.e., production
well flow rates, water quality maps, static water level piezometric/ potentitiometric
surface maps, temperature maps, etc.).

7) The Operator shall revise its WQSP to propose more frequent sampling/monitoring with
rationale that will satisfy the Order.

8) The Sampling and monitoring frequency for the test (test is scheduled for maximum of
30-days) is not adequate. The Operator shall revise its WQSP to specify that it will test at
least daily for field parameters such as static water level and temperature measurements.
The Operator shall revise its WQSP to propose more frequent monitoring and shall
provide its rationale for the proposed sampling frequency. All water quality samples
collected at the end of the test need to be collected just prior to cessation of the test.

9) OCD requires ASTM E-947-83 whenever possible, unless temperatures, field conditions,
etc. requires implementation of the other ASTM. The OCD approves low-flow to
conserve loss of fluids in the reservoir or aquifer system.

10) Low-flow sampling well stabilization in field parameters of not greater than +/- 10% is
required before water quality sampling except when anomalous readings of +/- 25%
occur, in which case, a sample is to be collected with re-sampling conducted within 24-
hours using same sample methodology at the same location.

11) Static Water Level with Temperature monitoring: The operator shall include as many
monitor well locations as needed to adequately collect this essential data. The Operator
shall Provide detailed procedure and its rationale for SWL (i.e., monitoring at least 24-hrs
in advance of start of test through 24-hrs after cessation of test) and Temperature
monitoring with reference to attachment(s) with locations, etc.

12) The Operator shall set the pumps as near to the base of open and/or lined borehole as
feasible for this approved low-flow water quality sample method. OCD notes that there
has been a lack of water quality information at depth and the planned testing should help
to address this water quality information during the test. However, monitoring
throughout the test should indicate when higher total dissolved solids and salinity fluids
are upwelling into the project area from pumping.

13) The Operator shall provide all applicable attachments associated with the Order from
GTHT-001, i.e., Tables 1 — 3, list of fresh water supply wells, etc.) with
monitoring/sampling locations, frequencies, and parameters being monitored.

14) The Operator shall ensure in advance of the test that all well owners are notified of the
schedule for the test activities with a copy of the OCD approved WQSP and have
provided permission (provide documentation with the final G-104 submittals) for the
operator to sample and/or monitor in accordance with the WQSP.

15) The Operator shall document and notify OCD of any well owners that deny access to
their well. Well owners may choose to hire an environmental consultant to monitor their
well in accordance with the WQSP.
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If you have any questions, please do not hesitate to contact me by phone at (505) 476-3490, mail
at the address below, or email at CarlJ.Chavez{@state.nm.us.

Sincerely,

Loy ihiipne

Carl J. Chavez
Environmental Engineer

Attachments: Operator’s WQSP Submittal
CIClcjc

cc: Mr. David Janney, AMEC
Mr. Scott Dawson, OCD Santa Fe
Mr. Daniel Sanchez, OCD Santa Fe
Mr. Glenn von Gonten, OCD Santa Fe
OCD Artesia Office



Chavez, Carl J, EMNRD

R A
From: Janney, David <david.janney@amec.com>
Sent: Tuesday, July 09, 2013 6:21 PM
To: Chavez, Carl J, EMNRD
Cc: VonGonten, Glenn, EMNRD; Dawson, Scott, EMNRD; Shapard, Craig, EMNRD
Subject: RE: Field Operations Test Fluid Monitoring Plan
Attachments: Field OperationsTest Fluid Monitoring Plan 7-9-13.pdf

Greetings Mr. Chavez:
Please find attached the above referenced document for Los Lobos’ Lightning Dock Geothermal project in Hidalgo County, New Mexico.

This document contains revisions that meet the requirements of the May 9, 2013 order from the OCC with attached conditions of‘app‘rovgl for the
injections wells. We have included language that keeps the plan general to include “any injection well” rather than refer to specific injection wells.

Please feel free to contact me with questions.

Regards,

David W. Janney, PG

Senior Geologist

AMEC Environment and Infrastructure
8519 Jefferson, NE

Albuquerque, NM 87113
505.821.1801 off

505.821.7371 fax

505.449.8457 cell

The information contained in this e-mail is intended only for the individual or entity to whom it is addressed.

Its contents (including any attachments) may contain confidential and/or privileged information.

If you are not an intended recipient you must not use, disclose, disseminate, copy or print its contents.

If you receive this e-mail in error, please notify the sender by reply e-mail and delete and destroy the message.
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July 9, 2013 Project No. 1151700102

Mr. Carl J. Chavez, CHMM

New Mexico Energy, Minerals & Natural Resources Dept.
Qil Conservation Division

1220 South St. Francis Dr.

Santa Fe, New Mexico 87505

RE: Revised geothermal fluid quality monitoring plan for the proposed field operations testing of
geothermal well LDG 45-7 located in the Lightning Dock Geothermal Field, Hidalgo County, New
Mexico

Dear Mr. Chavez:

On behalf of Los Lobos Renewable Power, LLC (Los Lobos), AMEC Environment and Infrastructure, inc.
is pleased to submit this revised geothermal fluid quality monitoring plan for well flow testing at the above
referenced site in Hidalgo County, New Mexico. This plan was revised to incorporate the recent
conditions of approval in the approved G-112 forms for injection wells LDG 53-7, LDG 55-7 and LDG 63-7
dated 5/9/3013.

Los Lobos proposes to monitor the quality of the geothermal fluid during the flow test according to the
following plan.

s Los Lobos will collect field fluid quality parameters (temperature, pH,
oxidation/reduction potential, and specific conductance) from its production well LDG
45-7 on a daily basis. The meter used to record these field parameters will be
calibrated against known standards on a weekly basis and checked against the
standards daily. The calibration of the water quality meter will be recorded into a field
book and a written record of the daily field geothermal fluid quality parameters will be
recorded on field data sheets for inclusion into the permanent record.

e Los Lobos will collect geothermal fluid samples for laboratory analysis from LDG 45-7
at the initiation of the flow test; after 15 days of flow testing; and just prior to the
conclusion of the flow test. If daily field parameter testing indicates a substantial
change (+/- 25 percent), Los Lobos will collect an additional sample for laboratory
analysis.

e Los Lobos will collect geothermal fluid samples for laboratory analysis from any
injection well before injecting into any injection well and after the cessation of the
injection into any injection well. At least 48 hours of time will lapse between cessation
of injection and collection on the final sample.

e Low flow methods may be used to collect these samples from the water column and
the samples will be collected according to ASTM Method E-947-83 or E-1675-95a at
the surface. Samples will be transported under chain-of-custody to a certified
analytical laboratory. The appropriate US Environmental Protection Agency or
Standard Methods analytical methods with appropriate detection limits will be used to
analyze the samples and standard laboratory quality assurance/quality control data
will be submitted to OCD with the analytical results. Laboratory samples will be
analyzed for the inorganic and organic constituents listed in NMAC 20.6.2.3103, pH,
and total dissolved solids. Samples will be submitted to the laboratory on a standard
10-day analytical turn-around-time.

AMEC Environment & Infrastructure, Inc. Tel 505.821.18014
8519 Jefferson Street NE Fax 505.821.737\
Albuquerque, NM 87113



Mr. Carl Chavez
July 9, 2013
Fluid Quality Monitoring Plan

Thank you for your assistance in these matters. Please contact me at 505.821.1801 if you have
any questions.

Regards,
B,

David Janney, P
Agent for Los Lobos Renewable Power, LLC

Cc: Randy Dade - NMOCD Artesia
Nick Goodman - Cyrq Energy/Los Lobos Renewable Power/lLightning Dock
Geothermal
Chuck Smiley — Cyrg Energy/Los Lobos Renewable Power/Lightning Dock
Geothermal

Michelle Henrie - Attorney for Los Lobos Renewable Power, LLC

2 Project No. 1151700102
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Table 1
Ground Water Monitoring Program

nalyze for dissolv
20.6.2.3103 NMAC Constituents

VOCs (8260B)

SVOCs (8270C)

MW.2 '

Annual

GwW

IPAHs ( 8310)

MW-4

Annual

GW

H (418.1)

Metals - dissolved (6010B/6020) including

Mw.s !

Annual

GW

romide, Lithium, Rubidium, and Tungsten
(by approved EPA methods)

Mercury (7470A/7471A)

MW.-6 !

Annual

GW

eneral Chemistry {Methods specified at 40
FR 136.3)

MW-7 '

Annual

GW

{Uranium (6010B/6020), Radioactivity
(E903/E904)

Radon (by EPA Method or method approved
y OCD)

nwugradlent (North) of Class V T£W 42-18
and associated pits (OCD)

Shallow MW (water table) located ~100°
downgradient (North) of Class V IW §1-07
and associated pits (OCD)

Shallow MW (water table) located ~100°
downgradient (North) of Class V IW 53-12
and associated pits (OCD)

Shallow MW located ~1500" (Northwest) of
DW 45-07 directly downgradient from
facility (OCD)

hallow MW (water table) located ~1000"
gradient (South) of the nursery
ouses 3 & 4 to monitor background
OCD)

wngradient (North) of DW 53-07 and

Shallow MW (water table) located ~100"
iated pits (OCD)

hallow MW (water table) located ~100°
owngradient (North) of DW 13-07 and
sociated pits (OCD)
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Annual

Shallow MW (water table) located ~100°
downgradient (North) of DW 33-07 and
associated pits (OCD)

Annual

GW

Similar to monitoring & sampling plan from
Los Lobos.

NW-2 '

Annusl

GW

Similar to monitoring & sampling plan from
Los Lobos.

NW.3 '

Annual

GW

Similar to monitoring & sampling plan from
Los Lobos,




Mr. Steve Brown

Los Lobos Renewable Power, L.L.C.
July 1, 2009
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Table 2
Geothermal Injection Wells and
Production/Development Wells Monitoring Program

DW 13-07 Analyze for dissolved fraction of all As Proposed in Application

TTREETIE 20.6.2.3103 NMAC Constituents

pw 4507 Annual | Gw |YOCs (8260B)

lDW 47077 Annual | GW [SVOCs (8270C)

lDw 53-07° Annual GW |pPAHs (8310)

13 "
FW42~18 Annual GW Loy “418.1)
Iw 51-07"" Annual GW
. etals - dissolved (6010B/6020) including

W 53-12'7 Annual GW [Bromide, Lithium, Rubidium, and
Tungsten (by approved EPA methods)
Mercury (7470A/7471A)

iGeneral Chemistry (Methods specified at
40 CFR 136.3)

[Uranium (6010B/6020), Radioactivity
(E903/E904)

don (by EPA Method or method
pproved by OCD)
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Table 3

Water Supply Wells Monitoring Program

TG 52-07 Annual GW |Analyze for dissolved fraction of all
- 20.6.2.3103 NMAC Constituents
AmeriCulture Annual GW
No. 1 Federal VOCs (8260B)
AmeriCulture Annual GW
State Well SVOCs (8270C)
No. 2
McCants No. 1 Annual GW PAHs (8310)
State
Burgett No. 1 Annual GW [TPH (418.1)
State
Burgett Annual GW Metals - dissolved (6010B/6020) including
Greenhouse Bromide, Lithium, Rubidium, and Tungsten
No. 2 {by approved EPA methods)

Mercury (7470A/7471A)

|General Chemistry (Methods specified at
40 CFR 136.3)

Uranium (6010B/6020),
Radioactivity (E903/ES04)

Radon (by EPA Method or method

Similar to monitoring & sampling plan
from Los Lobos.

approved by OCD)

Oit Conservation Division * 1220 South St. Francis Drive

* Santa Fe, New Mexico 87505

* Phone: (505) 476-3440 * Fax (506) 476-3462* http:liwww.emnrd.ag% te.nm.us




STATE OF NEW MEXICO
ENERGY, MINERALS AND NATURAL RESOURCES DEPARTMENT
OIL, CONSERVATION COMMISSION

IN THE MATTER OF THE HEARING CALLED
BY THE OIL CONSERVATION COMMISSION FOR
THE PURPOSE OF CONSIDERING:

APPLICATION OF LOS LOBOS RENEWABLE

POWER, LLC FOR APPROVAL TO INJECT

INTO A GEOTHERMAL AQUIFER THROUGH

TWO PROPOSED GEOTHERMAL INJECTION

WELLS AT THE SITE OF THE PROPOSED

LIGHTNING DOCK GEOTHERMAL POWER

PROJECT, HIDALGO COUNTY, NEW MEXICO.
Case No. 14948
Order No. R-13675-B

ORDER OF THE COMMISSION

This case came before the Ol Conservation Comnission (Commission) for
consideration on March 19, 20, and 26, 2013, and the Cormmission having considered the
evidence in support and opposition to these applications, on the 16th day of April, 2013,

FINDS THAT:

1. Los Lobos is developing a wtility-scale binary (iwo closed loops)
geathermal power facility.

2. On or about December 13, 2012, Los Lobos submitted applications to the
Oil Conservation Division (OCD) to place two geothermal wells (wells LDG 55-7 and
LDG 53-7) on injection for well testing and potential future re-injection of geothermal
fluids, The form of these applications was a Form G-112 packet, pursuant to.19.14
NMAC, specifically 19.14.93.8 NMAC.

3, Well LDG 55-7, a well that has been in existence since 1985, is located in
Unit J, 2390 feet from the South line and 2412 feet from the East line, Section 7,
Township 25 South, Range 19 West, Hidalgo County, New Mexico.

4. Well LDG 33-7, completed in November 2011, is located in Unit G, 1525
feet from the North fine and 2228 feet from the East line, Section 7, Township 25 South,
‘Range 19 West, Hidalgo County, New Mexico.

5. Each Los Lobos G-112 application contains (a) a plat showing the location
of the proposed injection/disposal well and the location of all other wells within a radius



Case No. 14948
Order No. R-13675-B
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of one mile from said well, and indicating the perforated or open-hole interval of all other
wells within a radius of one mile from said well, together with the ownership of ali
geothermal leases within the one-mile radius; (b) the log of the proposed injection well, if
available; and (c) a diagrammatic skeich of the proposed injection well showing casing
strings, including diameters and setting depths, quantities used and tops of cement,
perforated or open-hole interval, tubing strings, including diameters and setting depths,
and the type and location of packers, if any.

6. Each Los Lobos G-112 application (without the above attachments) was
sent to all other geothermal lease owners within a one-half mile radius of the proposed
injection well.

7. AmeriCulture, Inc. wrote a letter to OCD dated December 26, 2012
regarding the pending G-112 applications. The letter protested the use of either Well
LDG 55-7 or Well LDG 53-7 as injection wells. The protest asserted that AmeriCulture,
Inc.’s State Well No. 1 is in direct hydraulic connection with the production interval in
Welt LDG 55-7. The protest regarding Well LDG 53-7 asserted a possibility of
migration of disposed geothermal power plant “fluids” to one or more of AmeriCulture,
Inc.’s production wells.

8. OCD’s Director, pursuant to 19.14.93.9 NMAC, scheduled a Hearing
Examiner hearing on January 24, 2013. The hearing was initially postponed to allow Los
Lobos® hydrologist to be present at the hearing, and was then continued to February 21,
2013, to allow AmeriCulture, Inc.’s new counse! time to prepare. Los Lobos then applied
for the matter to be heard directly by the Commission. The matter was set for the
Commission hearing on March 19, 2013. Notice of the hearing was issued on February
20, 2013. Notice was posted on OCD’s website and published in the Hidalgo Herald.

9. OCD proposed draft Conditions of Approval that were filed with the
Commission.

10.  Los Lobos presented evidence that its proposal is in the interest of
conservation and will prevent waste. Los Lobos proposes to reinject all water produced
for geothermal power plant operations into the same geothermal reservoir from which it
was produced. - Los Lobos presented testimony that if its field testing reveals that there is,
in fact, a structural “boundary” between the proposed production wells and injection
wells, it would be financially imprudent to build the geothermal power facility project
using the proposed configuration of production wells and injection wells. Los Lobos also
presented a report from John Shomaker & Associates, Inc. that during pump and injection
testing in 2012, water levels had reached, or nearly reached, equilibrium by the end of the
test, ’

11 Los Lobos presented evidence that its proposal protects correlative rights.
Under the principle of correlative rights, and New Mexico’s geothermal statutes and
rules, all lease holder and mineral owners have a right to develop the resource in
proportion to their corresponding acreage. Los Lobos leases more than 2500 acres of
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geothermal mineral acreage. AmeriCulture, Inc. has a state geothernral lease for [0 acres
and shares 15 acres of geothermal mineral with Los Lobos parsuant to a Joint Facility
Operating Agreement.

12.  Los Lobos presented evidence that Well LDG 53-7 and Well LDG 55-7
are cased, cemented, and equipped in such a manner that there will be no danger 1o any
natural resource (including geothermal resources, useable underground water supplies,
and surface resources).

13, Los Lobos presented evidence that even if AmeriCulture, Inc.’s State Well
No. | is in direct hydraulic connection with the production interval in Well LDG 55-7,
injection into Well LDG 55-7 s unlikely to create any significant drawdown or effects at
AmeriCulture, Inc.’s State Well No. 1.

f4.  Los Lobos presented evidence of consistent concentrations of analytes
from the geothermal fluid flow intervals in Weils LDG 45-7, L.IXG 53-7, and LDG 55-7,
and demonstrated that analyte concentrations are not substantially different from those in
the shatlow alluvial wells within the geothermal fluid wp-flow areas, such as
AmeriCuolture, Inc.'s wells,

15.  Los Lobos presented evidence that the geothermad fluid production zone in
Well LDG 53-7 and Well LDG 55-7 is the same, and that the geothermal fluid low
intervals occur in the same geological formations and are not dircctly connected to the
altuvial aquifer at 400 feet below ground surface in AmeriCulture, Inc.’s State Well No.
I

The Commission concludes that:

16.  Due notice of the hearing on this application has been given, and the
Commission has jurisdiction of the parties to this case and the subject matter thereof.

17, Los Lobo's proposal complies with 19.14.93.8 NMAC.

18, Los Lobos' proposal is in the interest of conservation and will prevent
waste,

19.  Los Lobos’ proposal will proteet correlative rights.

20, Well LDG 53-7 and Well LDG 55-7 are cased, cemented, and equipped in
such a manner that there will be no danger to any natural resource including geothermal
resourees, useable underground water supplies, or surface resources.

ITIS THEREFQORE ORDERED THAT:

L. The application of Los Lobos 1o place Wells LDG 33-7 and L.DG 55-7 on
injection is hereby granted subject 10 the Conditions of Approval attached as Exhibit A,



Case No. 14948
Order No. R-13675-B
Page 4

2. The OCD shall réview the approved application in five years to ensure
continued compliance with the Geothermal Resources Conservation Act, NMSA 1978,
Section 71-5-1 et seq. and 19.14.93.8 NMAC.

3. The Commission retains jurisdiction over this case for the entry of such
further orders as the Commission deems necessary.

DONE ut Santa Fe, New Mexico on the 9th of May, 2013.

STATE OF NEW MEXICO
OIL CONSERVATION COMMISSION

ﬁﬁ%

RNELL, Member

-

ROBERT BALCH, Member

< 24

JAMI BAILEY, Chair

SEAL
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Exhibit A
Conditions of Approval

D G-104 Form: The operator shall submit a final G-104 Form with all other
associated G-Form information (i.e., G-103, G-106, and G-107) with required logs and
well test information (19.14.55.8 NMAC) for this G-112 submittal (19.14.63 NMAC and
19.14.93 NMAC) to the Oil Conservation Division {OCD) for approval prior to injection
into Well 53-07 or Weil 55-07. o

2) Water Quality Sampling Plan: The operator shall provide a water quality

sampling plan (plan) to OCD for approval prior to injecting any produced geothermal
fluid into Well 53-07 or Well 55-07. The operator shall comply with OCD’s approved
ASTM sample procedure(s) with environmental water quality sampling and analytical
laboratory testing that complies with EPA Quality Assurance/Quality Control (QA/QC)
and Data Quality Objectives (DQOs).

The operator shall sampie for the constituents specified in Tables | through 3 of its
Discharge Permit (GTHT-01) using the specified methods. The operator shall colleet
environmental water quality samples from Production Well 45-07 before, during and just
before the end of well testing.” Injection Well 53-07 and Injection Well 55-07 shall be
sampled before and immediately at the end of well testing. During Production Well 45-
07 well testing, the operator shall coliect a sample and notify the OCD within 24-hours of
discovery whenever daily production well field testing water quality parameters (i.e.,
temperature, oxidation/reduction, pH, and Specific Conductivity) vary by +/- 25%. The
operator shall request permission from each water supply well owner (see Table 3 of
GTHT-0I 1o aliow the operator to conduct water quality testing, including the analytes
and methods specified in Tables | through 3, water quality analyte suites, and monitor
well static water-levels during testing to help assess the capacity of the reservoir to
sustain production of geothcrmal fluids for the extraction of heat and any heat loss
observed during well testing.

3 Water Quality Sample Method: When sampling for Water Quality Control

Commission (WQCC) DP parameters, the operator shall sample any source of injected
fluids, Injection Well 53-07, Injection Well 55-07, and Water Supply Wells utilizing
ASTM E-947-83 (Standard Specification for Sampling Single-Phase Geothermal Liquid
or Steam for Purposes of Chemical Analysis) whenever possible.

4) Water Quality Monitoring Parameters: The operator shall monitor for the
analyte suites listed in Tables 1 through 3 as specified in Condition of Approval 2 (COA
2) above. The operator shall assess the potential for the effluent from any source of
injected fluids into Injection Well 53-07 and Injection Well 55-07 to adversely affect
ground water guality at any place of withdrawal for the present or reasonably foreseeable
future in water supply wells located within one-half mile from Injection Well 53-07 or
from Injection Well 55-07. OCD may require the operator to implement corrective
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action(s)} if water quality exceeds the greater of the WQCC ground water standards
specified at 20.6.2.3103 NMAC or bhackground at any place of withdrawal of ground
water for the present or reasonably foreseeable future use. The operator shall conduct
operations in such manner 50 as to protect fresh water and in a manaer consistent with the
requirements specified in GTHT-01.

5) Water Quality Background: The operator shall obtain ground water quality
data from any source of injected fluids and Injection Well 53-07 and Injection Well 55-07

as specified in COAs 2 through 4 to help determine background geothermal reservoir
water quality conditions.

6) Correlative Rights: The operator shall monitor the geothermal reservoir for
sustainable production well capacity for the long-term extraction of heat to efficiently
produce power, prevent waste, and protect correlative rights of nearby geothermal lease
owners sharing the reservoir. The operator shall implement commercially reasonable
efficient geothermal engineering power generation design, operations, and environmental
best management practices to address applicable regulations and to prevent poliution.
Any deviation from a closed loop binary system, such as use of a wet cooling tower, shall
require the operator to request a hearing before the Oil Conservation Commission.

7 Geothermal Waste: The operator shall minimize geothermal waste of heat from
geothermal reservoir fluids treated and/or stored at surface, and prevent the reinjection of
high turbidity cooled geothermal reservoir fluids treated and/or stored at surface back into
the reservoir, “Geothermal Waste” includes the inefficient, excessive, or improper
management of reservoir thermal fluid production, use, or dissipation of geothermal fluid
heat {e.g., transporting or storage methods that cause or tend to cause unnecessary surface
heat loss of the geothermal resource, and/or reinjection of cold reservoir fluids back into
the geothermal reservoir resulting in inefficient and/or decreased geothermal reservoir
temperature(s)). In addition, the operator shafl not locate, space, construct, equip,
operate, produce, or vent any well in 2 manner that results or tends to result in
unnecessary heat and/or evaporative losses or in reducing the ultimate economic recovery
of geothermal resources.

8) Water Evaporation: The operator shall accurately monitor and estimate
evaparation losses (See COA 12) to the water rescurce(s) including, all geothermal
production fluid evaporative losses from surface management operations to ensure that its
waler rights are adequate to replace the net loss of the ground water resources due to its
surface fluid management operations. Surface fluid management operations shall include
annual production well testing, well work over, repair, maintenance, and/or anytime
geothermal reservoir fluids are exposed to ambient air conditions.

The operator shall monitor the in-flow/out-flow rate(s) and fluid level in ponds/pits to
maintain adequate free board, prevent overflow, and to detect leaks and spills. The
operator shall record evaporation fluid joss volumes and shall total cumulative losses
from ponds/pits at least daily during well testing. The operator shall report pond/pit
volumes daily to OCD whenever a pond or pit is used.
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The operator shall report to OCD when evaporative fosses from surface management of
produced geothermal fluids exceed the operator's available water rights during well
testing and/or during geothermal operations,

If the Office of the State Engineer issues an opinion finding that existing ground water
rights may be impaired, QCD, upon receipt of that opinion, shall require the operator to
submit a “Water Replacement Plan” (see COA 12) to resolve the situation. The operator
shall conduct annual production well testing as specified in GTHT-1. The operator shall
provide information on the size and extent of the geothermal reservoir as specified in
GTHT-1.

9) Mechanical Integrity Testing Initial Reporting: The operator shall submit an
initial G-103 Sundry Notice for an injection well Mechanical Integrity Test (MIT) before

initial injection into Injection Well 53-07 or Injection Well 55-07 to be approved by the
OCD, and give OCD at least five business days” prior notice of when the MIT is
scheduled so that the OCD has the opportunity to witness the test.

The operator shall ensure that the UIC Class V Geothermal Injection Well 53-07 and
Well 55-07, MITs performed subsequent to well work over, unless it occurs after the 4"
year, since the last EPA MIT, shall not disrupt the 5-year MIT schedule. In general, the
well shall be ested every S years regardless of well work over MITs conducted between
the required EPA MIT 5-year MIT schedule. The operator may proceed at its own risk
when attempting to perform an MIT with external equipment on the well head, ie.,
BOPE, which could be the cause of a well MIT failure.

" 10)  Mechanical Integrity Testing Subsequent Reporting: The operator shall

submit a subsequent G-103 Sundry Notice 1o report MIT results for OCD approval in
accordance with COA 9 above and prior to injection into Well 53-07 or Well 55-07
(19.14.54.8.C(2) NMAC).

If GCD does not witness the MIT, the Operator shall submit the original MIT chart with
required information, test type, witness signatures, and chart recorder calibration
information with MIT chart for approval prior to injecting isto a well. This submittal
shall start the OCD Underground Injection Control (UIC) Program 5-Year MIT injection
well monitoring schedule. The operator shall file a G-103 Sundry Notice in a timely
manner whenever an injection well is no longer needed as an injection well. OCD may
modify GTHT-01 when this occurs. The operator shal! file a new G-112 Form with the
OCD for approval il the same well is needed for use as an injection well at a later date.
OCD may again modify GTLT-OL if this occurs,

For injection wells under completion, the operator may submit a Cement Bond Log
(CBL) and Casing Integrity Test (CIT) performed during and/or after Well 53-07
completion or Well 55-07 completion to the OCD attached to a “Subsequent” G-103
Form to satisfy the MIT requirement prior to injection into Injection Well 53-07 or
injection into Injection Well 55-07.
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11) ischa rmit (GTHT-001): The operator shall ensure that any OCD
approved G-104 and G-112 Permits shall also comply with the terms and conditions of
GTHT-0}. The operator shall request a minor “Modification” to the permit for any
changes 1o its permit to include any new and/or removed existing UIC Class V
Geothermal injection/disposal well(s) prior to commercial power production operations
and/or as needed at feast 30 days in advance of plans for OCD approval.

12y  Water Replacement Plan (WRP): The operator shall furnish OCD information
sufficient to demonstrate that its proposed plan(s) and/or any modified plan(s) of
operation will not result in a "diversion” of ground water beyond water rights owned or
leased by the operator, and that water temperature at the location from which the water
will be produced is greater than 250 degree Fahrenheit bottomhole temperature.
Bottomhole temperature shall mean the highest temperature measured in the well or bore
hole, and is normally attained directly adjacent to the producing zone, and commoniy at
or near the bottom of the borehole. .

This information shall include the information specified by The Office of the State
Engineer {OSE) and shall be submitted to the OCD in order that OSE may render an
opinion pursuant to NMSA 1978 Section 71-5-2.1 as to whether a “Water Replacement
Plan(s) - WRP” is necessary based on available water rights and planned extraction and
injection operations.

In the event that OSE (a) opines that a WRP is necessary, (b) declines to opine, or (c) the
temperature of produced water is less than 250 degrees Falrenheit, in which case, all
Production Well 45-07 operations (and/or all applicable project production well
locations) shall be subject to OSE Jurisdiction. The operator shall also continue to
comply with all applicable OCD Jurisdictions.

13)  Applicable Regulations: The operator shall comply with the terms and
conditions of GTHT-01 , the Geothermal Resources Conservation Act (Chapter 71,
Article 5 NMSA 1978, and OCD’s Geothermal Regulations (Title 19, Chapter 14
NMAC). The operator shall comply with the applicable sections of Water Quality
Control Commission Regulations {20.6.2.5000 - 5006 NMAC) while any Undergrotind
Injection Control (UIC) Class V Geothermal Injection and/or Disposal Wells are being
used as injection wells. The operator shall ensure that all of its geothermal tield activities
comply with the applicable provisions of 20.6.2 NMAC and 20.6.4 NMAC.

14) mination of Injection Authority: The operator shall comply with the aboye
Conditions of Approval or OCD may after notice and hearing (or withouat notice and
hearing in event of an emergency, subject to the provisions of NMSA 1978 Section 71-5-
17) terminate the operator’s injection permit.

Disclaimer: Please be advised that approval does not relieve Los Lobos
Renewable Power, LL.C. from responsibility if its aperations pose a threat o
ground water, subsurface trespass, water supply/diversion, surface water, human
health, or the enviromment. In addition, approval does not relieve Los Lobos
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Renewable Power, L.L.C. of responsibility for compliance with any other
Jederal, state, or local laws and/or rules or regulations.
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July 1, 2009

Mr. Steve Brown

Los Lobos Renewable Power, L.L.C.
5152 North Edgewood Drive, Suite 375
Provo, Utah 84604

RE: LOS LOBOS RENEWABLE POWER, L.L.C. - LIGHTNING DOCK
GEOTHERMAL NO. 1 (HI-01) DISCHARGE PERMIT (GTHT-001)
NE/4 SW/4 OF SECTION 7, TOWNSHIP 25 SOUTH, RANGE 19 WEST,
NMPM, HIDALGO COUNTY, NEW MEXICO
CLASS V INJECTION WELLS AND GEOTHERMAL PRODUCTION OR
DEVELOPMENT WELLS, TOWNSHIP 25 SOUTH, RANGES 19 AND 20 WEST,
NMPM, HIDALGO COUNTY, NEW MEXICO

Dear Mr. Brown:

Pursuant to the Water Quality Control Commission (WQCC) Regulations 20.6.2.3104 through
20.6.2.3114 NMAC (Permitting and Ground Water Standards) and 20.6.2.5000 through
20.6.2.5299 NMAC (Underground Injection Control), the Oil Conservation Division (OCD)
hereby approves the discharge permit for of three (3) Class V geothermal injection wells and
authorizes the operation of five (5) production or development wells for the Los Lobos
Renewable Power, L.L.C. (owner/operator) for the above referenced site, contingent upon the
conditions specified in the enclosed Attachment 1 to the Discharge Permit. The
owner/operator of the geothermal power plant is located in the NE/4 SW/4 of Section 7,
Township 25 South, Range 19 West, NMPM, Hidalgo County, New Mexico. The Class V
geothermal injection wells and the production or development wells are located in Township 25
South, Ranges 19 and 20 West, NMPM, Hidalgo County, New Mexico.

Class V Injection Wells

Well 42-18 is located in the NE/4, NW/4 of Section 18 (1307 FNL and 2123 FWL)
Well 51-07 is located in the NW/4, NE/4 of Section 07 (169.2 FNL and 2406.9 FEL)
Well 53-12 is located in the SW/4, NE/4 of Section 12 (1574.8 FNL and 3350 FWL)

Oil Conservation Division * 1220 South St. Francis Drive
* Santa Fe, New Mexico 87505 DY ». S—
* Phone: (505) 476-3440 * Fax (505) 476-3462* http://www.emnrd state nm.us ‘ﬁ%




Mt Steve Brown

Los Lobos Renewable Power, L.L..C.
July 1, 2009

Page 2

Geothermal Production or Development Wells

Well 13-07 is located in the SW/4, NW/4 of Section 7 (3781 FSL and 530 FWL)
Well 33-07 is located in the SE/4, NW/4 of Section 7 (3721 FSL and 1789 FWL)
Well 45-07 is located in the NE/4, SW/4 of Section 7 (2360 FSL and 2278 FWL)
Well 47-07 is located in the SE/4 SW/4 of Section 7 (1219 FSL and 2266 FWL)

Well 53-07 is located in the SW/4 NE/4 of Section 7 (3775 FSL and 3052 FWL)

Enclosed are two copies of the conditions of approval. Please sign and return one copy to the
Oil Conservation Division (OCD) Santa Fe Office within 30 days of receipt of this letter.

Please be advised that approval of this permit does not relieve the owner/operator of
responsibility should operations result in pollution of surface water, ground water or the
environment. Nor does approval of the permit relieve the owner/operator of its responsibility to
comply with any other applicable governmental authority's rules and regulations.

If you have any questions, please contact Carl Chavez of my staff at (505-476-3490) or E-mail
carlj.chavez@state.nm.us. On behalf of the staff of OCD, I wish to thank you and your staff for
your cooperation during this discharge permit review.

Sincerely,

Mark Fesmire
Qil Conservation Division Director

MF/ce
Attachments - 1
x¢: QCD District Office
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ATTACHMENT 1
LIGHTNING DOCK GEOTHERMAL NO. 1 (HI-01) (GTHT-001)
DISCHARGE PERMIT APPROVAL CONDITIONS

| Payment of Discharge Plan Fees: All discharge permits are subject to WQCC
Regulations. Every billable facility that submits a discharge permit application will be assessed
a filing fee of $100.00 plus a renewal flat fee (see WQCC Regulation 20.6.2.3114 NMAC). The
Oil Conservation Division (OCD) has received the required $100.00 filing fee and the $1700.00
Class V Geothermal Well permit fee.

2. Permit Expiration and Renewal: Pursuant to WQCC Regulation Paragraph 4 of
Subsection H of 20.6.2.3109 NMAC, this permit is valid for a period of five years. This permit
will expire on August 4, 2014 and an application for renewal should be submitted no later than
120 days before that expiration date. Pursuant to WQCC Regulation Subscction F of
20.6.2.3106 NMAC, if a discharger submits a discharge permit renewal application at least 120
days before the discharge permit expires and is in compliance with the approved permit, then the
existing discharge permut will not expire until the application for renewal has been approved or
disapproved. Expired permits are a violation of the Water Quality Act {Chapter 74, Article 6
NMSA 1978} and civil penalties may be assessed accordingly.

3. Permit Terms and Conditions: Pursuant to WQCC Regulation 20.6.2.3104 NMAC,
when a permit has been issued, the owner/operator must ensure that all discharges shall be
consistent with the terms and conditions of the permit. In addition, all facilities shall abide by
the applicable rules and regulations administered by OCD pursuant to the Geothermal Resources
Conservation Act (71-5-1 through 71-5-24 NMSA) and the Geothermal Power regulations
(19.14.1 through 19.14.132 NMAC).

4. Owner/Operator Commitments: The owner/operator shall abide by all commitments
submitted in its May 12, 2008 discharge permit application, including attachments and subsequent
amendments and these conditions. Permit applications that reference previously approved plans on
file with OCD shall be incorporated in this permit and the owner/operator shall abide by all
previous commitments of such plans and these conditions for approval.

5. Modifications: WQCC Regulations Subsection C of 20.6.2.3107 NMAC, 20.6.2.3109
NMAC and Subsection I of 20.6.2.5101 NMAC address possible future modifications of a
permit. The owner/operator (discharger) shall notify OCD of any facility expansion, production
increase or process modification that would result in any significant modification in the
discharge of water contaminants. The Division Director may require a permit modification if
any water quality standard specified at WQCC Regulation 20.6.2.3103 NMAC is being or will
be exceeded or if a toxic pollutant as defined in WQCC Regulation 20.6.2.7 NMAC is present in
ground water at any place of withdrawal for present or reasonably foreseeable future use or that
the Water Quality Standards for Interstate and Intrastate streams as specified in WQCC
Regulation 20.6.4 NMAC (Wuater Quality Stundards for Interstate and Intrastate Streams) are
being or may be violated in surface water in New Mexico.
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6. Waste Disposal and Storage: The owner/operator shall dispose of all wastes at an OCD-
approved facility. Only geothermal RCRA-exempt wastes (£.¢., geothermal production fluids,
hydrogen sulfide abatement wastes from geothermal energy production, efc.) may be disposed of
by injection in a Class 11 salt water disposal well. RCRA non-hazardous, non-exempt geothermal
wastes may be disposed of at an OCD-approved facility upon proper waste determination pursuant
to 40 CFR part 261. Any waste stream that is not listed in the discharge permit application must be
approved by OCD on a case-by-case basis.

A.  Disposal Of Certain Non-Domestic Waste At Solid Waste Facilities: Pursuant
to 19.15.35.8 NMAC disposal of certain non-domestic waste without notification to OCD is
allowed at NMED permitted solid waste facilities if the waste stream has been identified in the
discharge permit and existing process knowledge of the waste stream does not change.

B. Waste Storage: The owner/operator shall store all waste in an impermeable
bermed area, except waste generated during emergency response operations for up to 72 hours. All
waste storage areas shall be identified in the discharge permit application. Any waste storage area
not identified in the permit shall be approved on a case-by-case basis only. The owner/operator
shall not store geothermal waste on-site for more than 180 days unless approved by OCD.

7. Drum Storage: The owner/operator must store drums, including empty drums, or drums
containing materials other than fresh water on an impermeable pad with curbing. The
owner/operator must store empty drums on their sides with the bungs in place and lined upon a
horizontal plane. The owner/operator must store chemicals in other containers, such as tote tanks,
sacks or buckets on an impermeable pad with curbing,

8. Process, Maintenance and Yard Areas: The owner/operator shall either pave and curb or
have some type of spill collection device incorporated into the design at all process, maintenance
and yard areas which show evidence that water contaminants from releases, leaks and spills have
reached the ground surface.

9. Above-Ground Tanks: The owner/operator shall ensure that all aboveground tanks have
impermeable secondary containment (e.g., liners and berms), which will contain a volume of at
least one-third greater than the total volume of the largest tank or all interconnected tanks. The
owner/operator shall retrofit all existing tanks before discharge permit renewal. Tanks that contain
fresh water or fluids that are gases at atmospheric temperature and pressure are exempt from this
condition.

10.  Labeling: The owner/operator shall clearly label all tanks, drums and containers to
identify their contents and other emergency notification information. The owner/operator may use
a tank code numbering system, which is incorporated into their emergency response plans.
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11 Below-Grade Tanks/Sumps and Pits/Ponds.

A. All below-grade tanks and sumps must be approved by OCD prior to installation
and must incorporate secondary containment with leak detection into the design. The
owner/operator shall retrofit all existing systems without secondary containment and leak
detection before discharge permit renewal. Owner/operator must test all existing below-grade
tanks and sumps without secondary containment and leak detection annually, or as specified
herein. For all systems that have secondary containment with leak detection, owner/operator
shall perform a monthly inspection of the leak detection system to determine if the primary
containment is leaking, Small sumps or depressions in sccondary containment systems used to
facilitate fluid removal are exempt from these requirements if fluids are removed within 72
hours.

B. All pits and ponds, including modifications and retrofits, shall be designed by a
registered professional engineer and approved by OCD prior to installation. In general, all pits or
ponds shall have approved hydrologic and geologic reports, location, foundation, liners and
secondary containment with leak detection, monitoring and closure plans. All pits or ponds shall
be designed, constructed and operated so as to contain liquids and solids in a manner that will
protect fresh water, public health, safety and the environment for the foresecable future. The
owner/operator shall retrofit all existing systems without secondary containment and leak detection
before discharge permit renewal.

C. 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 appropniate wildlife agency with notification also provided to OCD in
order 1o assess and enact measures to prevent the above from reoccurring.

D. The owner/operator shall maintain the results of tests and inspections at the facility
covered by this discharge permit and available for OCD inspection. The owner/operator shall
report the discovery of any system which is found to be leaking or has lost integrity to OCD within
15 days. The owner/operator may propose various methods for testing such as pressure testing to 3
pounds per square inch greater than normal operating pressure and/or visual inspection of cleaned
tanks and’or sumps or other OCD-approved methods. The ewner/operator shall notify OCD at
least 72 hours prior to all testing.

12. Underground Process/Wastewater Lines:

A. The owner/operator shall test all underground process/wastewater pipelines at Jeast
once every five (5) years to demonstrate their mechanical integrity, except lines containing fresh
watcr or fluids that arc gases at atmospheric temperature and pressure. The owner/operator shall
submit a comprehensive listing of process/wastewater pipelines to OCD within three months of the
date of the permit issuance. The owner/operator shall test pressure rated pipe by pressuring up to
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one and one-half times the normal operating pressure, if possible or for atmospheric drain systems,
to 3 pounds per square inch greater than normal operating pressure and pressure held for a
minimum of 30 minutes with no more than a 1% loss/gain in pressure. The owner/operator may
use other methods for testing if approved by OCD.

B. The owner/operator shall maintain underground process and wastewater pipeline
schematic diagrams or plans showing all drains, vents, risers, valves, underground piping, pipe
type, rating, size and approximate location. All new underground piping must be approved by
OCD prior to installation.  The owner/operator shall report any leaks or loss of integrity to OCD
within 15 days of discovery. The owner/operator shall maintain the results of all tests at the
facility covered by this discharge permit and they shall be available for OCD inspection, The
owner/operator shall notify OCD at least 72 hours prior to all testing.

13.  Class V Wells: With the exception of Class V geothermal energy injection wells
associated with the recovery of geothermal encrgy for heating, aquaculture, and production of
electrical power, the owner/operator shall close all Class V wells (e.g., septic systems, leach fields,
dey wells, efc.) that inject non-hazardous industrial wastes or a muxture of industrial wastes and
domestic sanitary effluent wastes, unless it can be demonstrated that ground water will not be
impacted in the reasonably foreseeable future. Leach fields and other wastewater disposal systems
at OCD-regulated facilitics that inject sanitary effluent and non-hazardous fluid into or above an
underground source of drinking water are considered Class V injection wells under the EPA UIC
program. Class V wells that inject domestic sanitary effluent waste only must be permitted by the
New Mexico Environment Department (NMED).

14.  Housekeeping: The owner/operator shall inspect all systems designed for spill
collection/prevention and leak detection at least monthly to ensure proper operation and to prevent
over topping or system failure. All spill collection and/or secondary containment devices shall be
emptied of fluids within 72 hours of discovery. The owner/operator shall maintain all records at
the facility and available for OCD inspection.

15.  Spill Reporting: The owner/operator shall report all unauthorized discharges, spills, leaks
and releases and shall conduct corrective actions pursuant to WQCC Regulation 20.6.2.1203
NMAC and 19.15.29 NMAC. The owner/operator shall notify both OCD District Office and the
Santa Fe Office within 24 hours and file a written report within 15 days. The owner/operator shall
notify OCD of any fire, break, leak, spill or blowout occurring at any geothermal drilling,
producing, transporting, treating, and disposal or utilization facility in the State of New Mexico by
the person operating or controlling the facility pursuant to 19.14.36.8 NMAC.

16.  OCD Inspections: OCD may impose additional requirements on the facility and modify
the permit conditions based on OCD inspections.

17.  Storm Water: The owner/operator shall implement and maintain run-on and runoff plans
and controls. The owner/operator shall not discharge any water contaminant that exceeds the
WQCC standards specified in WQCC Regulations 20.6.2.3103 NMAC or 20.6.4 NMAC including
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i.

iii.

iv,

to monitor for contamination in any different fresh water aquifer
system(s).

The owner/operator shall submit a Background and Compliance Report
reflecting the first 6 months of sampling conducted to the OCD within 30
days of completion of the first 6 months of sampling that includes the
results of the initial sampling conducted in accordance with Permit
Conditions 20 and 21 to determine background water quality conditions at
the facility and compliance with WQCC 20.6.2.3103 NMAC and
Subparagraph WW of 20.6.2.7 NMAC. The report shall specify all
monitoring locations, including nested wells, hydrogeology, piezometric
and/or potentiometric ground water flow direction, hydraulic gradient and
water quality data from all monitoring locations and down-gradient
locations from potential point sources at the facility (i ¢., cooling tower
blow-down combined with spent production water at all Class V Well
injection locations). The report shall note all exceedences of the standards
specified in WQCC 20.6.2.3103 NMAC or background, or if any toxic
pollutant, as defined in WQCC Subparagraph WW 0f 20.6.2.7 NMAC,
has been detected.

The owner/operator shall implement the ground water monitoring program
specified in the applicable Tables in Appendix 1. The owner/operator
shall monitor static water levels from monitoring locations at least
quarterly to assess ground water flow direction and hydraulic gradient at
the facility, If draw-down of the water table below the screen level in any
monitor well occurs at and/or nearby production or development well
locations, the owner/operator shall deepen wells within 30 days to provide
for monitoring and the OCD and Office of the State Engineer (OSE)
District Supervisor shall be notified within 24 hours of having knowledge
of the above. In addition, the Owner/Operator shall provide a written
statement of whether the water resource in the Animas Valley is or is not
adequate to sustain steady-state production of the geothermal resource
within 60 days of the original notification above. The OCD and OSE may
require the owner/operator to perform corrective action(s) to private water
user wells that are adversely affected by geothermal operations. The OCD
and/or OSE may require the owner/operator to implement corrective
action(s) to private water wells depending on the situation.

The owner/operator shall gauge and sample nested monitor well head
elevations (accuracy to 0.01 f1.), recorded to establish the natural vertical
hydrogeologic gradient(s) within the aquifer(s) or between reservoir(s) and
to monitor for any potentially upwelling contamination to nearby down-
gradient pumping domestic and commercial water supply wells.
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any oil sheen, in any storm water run-off. The owner/operator shall notify OCD within 24 hours of
discovery of any releases and shall take immediate corrective action(s) to stop the discharge.

18.  Unauthorized Discharges: The owner/operator shall not allow or cause water pollution,
discharge or release of any water contaminant that exceeds the WQCC standards listed in
20.6.2.3103 NMAC (Standards for Ground Water of 10,000 mg/l, TDS Concentration or Less) or
20.6.4 NMAC (Water Quality Standards for Interstate and Intrastate Streams) unless
specifically listed in the permit application and approved herein.

An unauthorized discharpe is u violation of this permit.

19.  Vadose Zone and Water Pollution: The owner/operator shall address any contamination
through the discharge permit process or pursnant to WQCC 20.6.2.4000 through 20.6.2.4116
NMAC (Prevention and Abatement of Water Pollution). OCD may require the owner/operator to
modify its permit for investigation, remediation, abatement and monitoring requirements for any

‘adose zone or water pollution. Failure to perform any required investigation, remediation,
abatement or to submit subsequent reports will constitute a violation of the permit,

20.  Additional Site Specific Conditions - Water Quality Monitoring Program: The
owner/operator shall implement the following water quality monitoring programs.

A, Aquatic Toxicity Testing: Prior to the startup of geothermal operations, the
owner/operator shall conduct an aguatic toxicity test (ATT) on the Tilapia fish
species present at the AmeriCulture aquaculture facility located down-gradient
from the owner/operators proposed Class V injection well locations with all
NALCO cooling-tower chemical constituents, The chemicals used in the ATT
shall consist of the high range application of all mixed Nalco chemicals proposed
during the hearing on December 1, 2008, to determine the LDsg under a worse-
case scenario. OCD will use the results of the ATT as a tool to help assess the
threat to Aquaculture and wildlife near the facility,

B. Ground Water and Surface Water Sampling and Monitoring Requirements:

i The owner/operator shall submit a ground water monitoring program work
plan that includes a well installation and monitoring plan and a sampling
and analysis plan for the monitor wells to the OCD Santa Fe Office for
approval at least 3 months before system startup. The owner/operator
shall conduct all water quality monitoning using low-flow purging and
sampling methods where monitor well screens do not exceed 15 feet with
3 feet of screen placed above the water table (potential for water table
draw-down addressed at subpart 20(B)in)). 1f muitiple isolated fresh
water aquifers are found to exist, the owner/operator shall include a
provision in the work plan for the installation of additional monitor wells
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VL

Vil

vilt,

The owner/operator shall comply with the Federal Underground Injection
Control requirements for Class V Wells (40 CFR 144 subpant G) and
WQCC 20.6.2 NMAC injection well construction standards to protect the
Underground Source of Drinking Water (USDW). The owner/operator
shall immediately shut down the system and contact the OCD for further
instructions if the concentration of any water contaminants in the injection
fluids exceed the greater of the standards specified in WQCC 20.6.2.3103
NMAC or background, as established for the injection formation at the
injection well location pursuant to Clause (i) of Paragraph 21.D, or if any
toxic pollutant, as defined in WQCC Subparagraph WW of 20.6.2.7
NMAC, is detected.

The owner/operator shall construct all monitor wells with at least 15 feet
of screen with 10 feet of screen positioned below the water table (~ 60 -
70 feet bgs). The screen slot size must facilitate the collection of low
turbidity samples. Low-flow ground water sampling may be used with
stabilization monitoring for temperature, oxygen reduction potential
(ORP) and dissolved oxygen (DO} prior to and during sample collection,
if wells are constructed for low-flow sampling techniques. Otherwise, the
owner/operator shall purge the wells of three well volumes prior to
sampling.

The owner/operator shall triangulate seasonal piczometric surface flow
across the facility, including surveying all well locations (TOC and ground
clevations, Mean Sea Level) to the nearest 0.01 feet. The owner/operator
shall measure static water levels at least quarterly for 2 years to determine
ground water flow direction. The owner/operator shall submit plots of
ground water flow direction with estimates of hydraulic gradients from
quarterly monitoring.

The owner/operator shall potify the Santa Fe OCD office immediately
after having knowledge that the concentration of a monitor well sample
exceeds the greater of the water quality standards specified in WQCC
20.6.2.3103 NMAC or background cstablished at that well’s location
pursuant to the momtoring program described in this paragraph or if any
toxic pollutant, as defined in WQUCC Subparagraph WW 0f 20.6.2.7
NMAC, 1s detected. In the event of an exceedence, the owner/operator
may be required to shut down the operation for such time as may be
necessary to allow the owner/operator and OCD to investigate the cause of
the exceedence. If the cause 1s associated with geothermal operations, the
OCD may invoke the pernut modification provision for treatment
provided herein, and may require additional conditions.
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C.

E.

i.

Water Supply Wells Monitoring Program:

i The owner/operator shall sample all water supply wells in accordance with
Table 3 of Appendix | prior to owner/operator startup to establish
background water quality conditions and thereafter at least annually to
demonstrate that the water quality of the water supply wells does not
exceed the greater of the standards specified in WQCC 20.6.2.3103
NMAC or background, and that no toxic pollutant, as defined in WQCC
Subparagraph WW of 20.6.2.7 NMAC, is present.

ii. The owner/operator shall determine the depth to water, ground elevation,
and well elevation to an accuracy of 0.01 foot.

ii. The owner/operator shall notify the OCD Santa Fe office within 72 hours
of its determination that the concentration of the ground water sample
exceeds the greater of the standards specified in WQCC 20.6.2.3103
NMAC or background, or if any toxic pollutant, as defined in WQCC
Subparagraph WW of 20.6.2.7 NMAC., is detected,

Holding Ponds, Drainage Ditches, Pits and Ponds Monitoring Program: The
owner/operator shall sample the holding ponds, drainage ditches, pits and ponds
in accordance with Table 4 of Appendix 1. The owner/operator shall notify the
OCD Santa Fe office within 72 hours of its determination that the concentration
of a water sample taken at an unlined ditch or location listed above exceeds the
greater of the standards specified in WQCC 20.6.2.3103 NMAC or background.
Note: Table 4 analyies consist of metals and general chemistry only, They do not
monitor for “toxic pollutants™ as defined in WQCC Subparagraph WW of
20.6.2.7 NMAC.

Spent Produced Water and Cooling-Tower Blow-Down Water Monitoring
Program:

The owner/operator shall submit a flow diagram to the OCD Santa Fe
Office that depicts where the comingled spent produced water and
cooling-tower blow-down water will be sampled in-line before injection,
as well as specification of injection well sample port locations used for the
in-line sampling at least 30 days before system startup.

The owner/operator shall sample and analyze the comingled spent
produced water and cooling-tower blow-down water daily for 10 business
days at system startup, weekly for two months; and thereafler the sampling
frequency shall be based on correlation that the owner/operator established
with the 3D Tresar Control Monitoring System in accordance with Table 5
of Appendix 1 to this discharge permit. Injection wells shall be sampled
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monthly for 6 months in accordance with the analytical suite in Table 2 of
Appendix 1.

i, The owner/operator shall inject comingled spent produced water and
cooling-tower blow-down water only if it meets either the standards for
ground water specified at Subparagraph WW of 20.6.2.7 NMAC and
20.6.2.3103 NMAC or the background concentration as established from
the first sampling event. In-line sample ports or devices shall be installed
at cach injection well to enable owner/operator to perform the in-line
sampling required herein, to ensure that the specified requirements for
spent produced water and cooling-tower blow-down water are met.

v, The owner/operator shall not discharge untreated chemicals to storm water
and/or “*Waters of the State.” Any discharge to a rip-rap arca(s) is an
illegal discharge. The owner/operator shall inform the OCD Santa Fe
office within 72 hours of discovery of a discharge to a rip-rap basin.
Discharges shall be routed to lined pits or evaporation pond areas
whenever possible.

V. The owner/operator may only discharge into “Waters of the State” in
accordance with a National Pollutant Discharge Elimination System
{NPDES) Permit issued by EPA Region 6. The OCD must approve the
discharge concurrently with EPA. The applicant must comply with all of
the Federal NPDES monitoring, treatment, and reporting requirements
specified in its NPDES permit.

Annual Water Quality Monitoring Program Report: The owner/operator shall
submit an Annual Water Quality Monitoring Program Report by January 31 of each
year. The report shall include the following information:

1 Cover sheet marked as “*Annual Water Quality Monitoring Program Report,
name of owner/operator, Discharge Permit Number, APl number(s) of
well(s), date of report and the name of the person submitting report.

i Comprehensive summary of all water quality monitoring data,

it Summary charts and tables depicting the constituents that have ever
exceeded the standards specified in WQCC 20.6.2.3103 NMAC or
background, or if any toxic pollutamt, as defined in WQCC Subparagraph
WW of 20.6.2.7 NMAC., has been detected.

v, Description and reason for any remedial or work on well(s), ponds, ditches,
elc.
v. Copies of the chemical analyses in accordance with Permit Condition 20,
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21,

vi.

vii.

viti.

A copy of any leaks and spills reports submitted in accordance with Permit
Condition 15 above.

A “Miscellaneous™ section to include any other issues that should be
brought to OCD’s attention.

i}isnhaige Permit Signatory Requirements pursuant to WQCC Regulation
Subsection G 0f 20.6.2.5101 NMAC.

Class V Geothermal Injection Wells and Geothermal Production or Development

Wells:

A.

H.

B.

o
1’4

i,

iv.

Well Identification:

Class V Geothermal Injection Wells:

Well No. 42-18 (API No. 30-023-20018)
Well No. 51-07 (APl No. 30-023-20020)
Well No. 53-12 (API No. 30-023-20019)

Geothermal Production or Development Wells:

Well No. 13-07 (API No. 30-023-20013)
Well No. 33-07 (API No. 30-023-20014)
Well No. 45-07 (AP1 No. 30-023-20015)
Well No. 47-07 (API No. 30-023-20016)
Well No. 53-07 (API No. 30-023-20017)

Well Casing and Cementing Requirements:

The owner/operator shall ensure that all casing and cementing meets or
exceeds the requirements of 19.14.27.8 NMAC (Casing and Cementing
Requirements). Conductor pipe shall be run to a minimum depth of 100
feet.

Surface casing shall be to a depth of at least 100 feet greater than the
deepest fresh water well within one-half mile from the well location.

Intermediate strings shall be cemented solid to surface.

Production casing shall cither be cemented solid to the surface or lapped
into intermediate casing, if run. If production casing is lapped into an
intermediate string, the casing overlap shall be at least 50 feet. The lap shall
be cemented solid and it shall be pressure tested to ensure integrity.
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1.

The owner/operator shall submit a logging program to OCD for review with
the owner/operator depth setting recommendations for its casing program
based on the logging program. The owner/operator prior to setting
intermediate or production casing in cach of the production and injection
wells shall run open-hole logs, pursuant to the logging program, approved
by the OCD. Logs must be submitted to the OCD for review with the
applicant’s recommendations for casing setting depths, and in case of
injection wells, for precise definition of the injection interval. The type of
tubing installed shall be conducive to the characteristics of the injected
fluids determined after initial testing of the injected fluids. The
owner/operator shall ensure that the tubing is installed with a packer set
within 100 feet of the uppermost injection perforations. The casing-tubing
annulus shall be filled with an inert fluid, and a gauge or approved leak-
detection device shall be connected to the annulus to detect for leakage in
the casing, tubing or packer.

Formation Fracturing Fluids: The owner/operator shall ensure that all fluids
used in the fracturing of formations shall not harm human health, wildlife or the
environment. The owner/operator shall ensure that all fluids used to fracture shall
be swabbed back, collected and properly disposed.

Class V Geothermal Injection Wells and Geothermal Production/
Development Wells Monitoring Program:

The owner/operator shall sample the groundwater at all injection and
production/development wells prior to owner/operator startup in
accordance with Table 2 of Appendix 1 to establish background water
quality conditions.

The owner/operator shall sample cooling tower effluent (and not the
groundwater) at all injection wells monthly for the first six months with
dynamic water level (DWL) recordings in accordance with Table 2 of
Appendix | to demonstrate that the injection fluid meets the standards
specified in WQCC 20.6.2.3103 NMAC or background, and that no toxic
pollutant, as defined in WQUC Subparagraph WW of 20.6.2.7 NMAC,
has been detected.

I¥ after the first six months the owner/operator demonstrates that the in-
line injection well samples meet the standards specified in WQCC
20.6.2.3103 NMAC or background, and that no toxic pollutant, as defined
in WQCC Subparagraph WW of 20.6.2.7 NMAC, has been detected, then
the owner/operator shall then sample ground water annually in accordance
with the other annual monitoring cvents,
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iv. The owner/operator shall determine the depth to water, ground elevation,
and well elevation to an accuracy of 0.01 foot. The owner/operator shall
notify the OCD Santa Fe office within 72 hours of its determination that
the concentration of the ground water sample exceeds the greater of the
standards specified in WQCC 20.6.2.3103 NMAC or background, or if
any toxic pollutant, as defined in WQCC Subparagraph WW of 20.6.2.7
NMAC, is detected.

E. Well Workover Operations: The owner/operator shall obtain OCD’s approval
prior to performing remedial work, pressure test or any non-routine work. The
owner/ operator shall request approval on form G-103 “Sundry Notice"” pursuant
to 19.14.52 NMAC, with copies provided to both the OCD Artesia District I1
Office and the Santa Fe Office.

. Production/Injection Method: The production/injection method that the
owner/operator shall follow is as follows: High temperature (>250 °F) geothermal
water shall be brought to surface from the Horquilla Formation or geothermal
reservoir at approximately 3,400 feet below ground level by five (5) production or
development wells at approximately 3,000 gpm per well. Hot water shall be
routed in parallel and in series through approximately 50 binary cycle (self-
contained heat exchanger, evaporator and condenser) power generation units.
Condensed produced or effluent water (approximately 225 °F) shall be routed
directly to three (3) Class V geothermal wells and into the same depth within the
Horquilla Formation or geothermal reservoir.

G.  Well Pressure Limits: The owner/operator shall ensure that the operating surface
injection and/or test pressure for each injection well measured at the wellhead
shall be at a flow rate and pressure (psi) that will not exceed 0.2 psi per foot of
depth from the surface to the top of injection interval, unless the owner/operator
secures OCD approval for an increase based on demonstration that the increase
will not involve a hazard of formation fracture and/or adversely affect public
health, the environment and the correlative rights of any geothermal operators in
the high temperature geothermal reservoir. The Owner/Operator shall report the
intended maximum injection pressure to the Division for approval after testing the
injection formation and prior to the commencement of injection in accordance
with Form G-112. Re-injected fluids shall be confined to the aquifer where
production is occurring and shall not adversely impact another aquifer(s). The
owner/operator shall have working pressure limiting devices or controls to
prevent overpressure. The owner/operator shall report any pressure that causes
damage to the system to OCD within 24 hours of discovery,

H. Mechanical Integrity Testing: At least once every five years and after any well
work over, the geothermal reservoir will be isolated from the casing or tubing
annuals and the casing pressure tested at a minimum of 600 psig for 30 minutes.
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A passing test shall be within +/- 10% of the starting test pressure. All pressure
tests must be performed in accordance with the testing schedule shown below and
witnessed by OCD staff unless otherwise approved.

Testing Schedule:

2009: Prior to system start-up, a 30 minute casing pressure test at a minimum of
600 psig (set packer above casing shoe to isolate formation from casing), and

2013: A 30 minute casing pressure test at a minimum of 600 psig (set packer
above casing shoe to isolate formation from casing)

Capacity/Reservoir Configuration and Subsidence Survey: The
owner/operator shall provide information on the size and extent of the geothermal
reservoir and geologic/engineering data demonstrating that continued geothermal
extraction will not cause surface subsidence, collapse or damage to property or
become a threat to public health and the environment. This information shall be
supplied to QCD in each annual report. OCD may require the owner/operator to
perform additional well surveys, tests, etc. A subsidence monitoring section is
required in the annual report and shall include well top-of-casing and ground
elevation surveying (Accuracy: 0.01 ft) before start-up and on an annual basis in
order to demonstrate that there are no subsidence issues. If the owner/operator
cannot demonstrate the stability of the system to the satisfaction of OCD, then
OCD may require the owner/operator to shut-down, close the site and properly

plug and abandoned the wells. The owner/operator shall report any subsidence
to the OCD Santa Fe office within 24 hours of discovery.

Production/Injection Volumes: Afier placing a geothermal well on production,
the owner/operator shall file in duplicate a monthly production report form G-108,
with the OCD Santa Fe office by the 20th day of each month and also with the
annual reports. The owner/operator shall also document the production from each
well and cach lease during the preceding calendar month.

Analysis of Injection and Geothermal Reservoir Fluids: After placing any
well on injection in a geothermal resources field or area, the owner/operator shall
file in duplicate a monthly injection report, form G-110, with the OCD Santa Fe
office by the 20th day of each month and also with the annual report. The
ownet/operator shall specify the zone or formation into which injection is being
made, the volume injected, the average temperature of the injected fluid and the
average injection pressure at the wellhead.

Arca of Review (AOR): The owner/operator shall report within 24 hours of
discovery of any new wells, conduits or any other device that penctrates or may
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il.

penetrate the injection zone within one-quarter mile from a Class V Geothermal
Injection Well. Note: AOR applies specifically to Class V Injection Wells.

Annual Geothermal Temperature and Pressure Tests: The owner/operator
shall test its production or development wells at least annually and submit the
results to the OCD Santa Fe office on form G-111 within 30 days of the
completion of the test. The owner/operator shall record the flowing temperatures
and flowing pressure tests at the wellhead for a minimum of 72 hours of
continuous flow at normal producing rates. The owner/operator shall then shut in
the well for 24 hours and record the shut-in pressures at the wellhead. The
owner/operator shall submit the results of these tests in duplicate to the OCD
Santa Fe office.

Loss of Mechanical Integrity: The owner/operator shall report to the OCD Santa
Fe Office within 24 hours of its discovery of any failure of the casing, tubing or
packer or movement of fluids outside of the injection zone. The owner/operator
shall cease operations until proper repairs are made and the owner/operator
receives OCD approval to re-start injection operations.

Bonding or Financial Assurance:

Class V Geothermal Injection Wells: The owner/operator shall maintain
at a minimum a cash bond (i.e., Assignment of Cash Collateral Deposit or
Multi-Well Cash Financial Assurance Bond Geothermal Injection) in the
amount of $50,000.00 to restore the site and/or plug and abandon wells,
pursuant to OCD rules and regulations,

Geothermal Production or Development Wells: The owner/operator shall
maintain at a minimum a cash bond (i.e., $10,000.00 Multi-Well (4 wells)
and/or $5,000.00 (1 well) Geothermal Plugging Bonds). If warranted,
OCD may require additional financial assurance for closure of the power
plant or facility (see Permit Condition 34 below).

Annual Geothermal Well Report: The owner/operator shall submit an Annual
Geothermal Well Report by January 31 of each year. The report shall include the
following information:

Cover sheet marked as ""Annual Geothermal Well Report, name of
owner/operator, Discharge Permit Number, API number(s) of well(s), date
of report and the name of the person submitting report.

Comprehensive summary of all geothermal well operations, including
description and reason for any remedial or work on the well(s). The
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bonding or financial assurance is in place and approved by the OCD, OCD reserves the right to
require a modification of the permit during transfer.

23.  Closure: The owner/operator shall notify OCD when operations of the facility are to be
discontinued for a period in excess of six months. Prior to closure of the facility, the
owner/operator shall submit for OCD approval, a closure plan including a completed C-103 form
for plugging and abandonment of the well(s). Closure and waste disposal shall be in accordance
with the statutes, rules and regulations in effect at the time of closure. OCD may require additional
financial assurance if surface water and/or ground water is impacted pursuant to WQCC
Regulation Paragraph (11) of Subsection A 0f 20.6,2.3107 NMAC.

24.  Certification: Los Lobos Renewable Power, L.L.C. (Owner/Operator), by the officer
whose signature appears below, accepts this permit and agrees to comply with all submitted
commitments, including these terms and conditions contained here. Owner/Operator further
acknowledges that OCD may, for good cause shown, as necessary to protect fresh water, public
health, safety and the environment, change the conditions and requirements of this permit
administratively.

Conditions accepted by: "1 certify under penalty of law that I have personally examined and am
[familiar with the information submitted in this document and all attachments and that, based on
my inquiry of those individuals immediately responsible for obtaining the information, I believe
that the information is true, accurate and complete. I am aware that there are significant
penalties for submitting false information including the possibility of fine and imprisonment.”

Company Name - print name above

Company Representative - print name

Company Representative - signature

Title
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Iv.

Vi,

vil.

Vit

IX.

Xil.

owner/operator shall include copies of the form G-103s that it submitted to
the OCD Santa Fe office.

Production and injection volumes in accordance with Permit Condition
21.J, including a running total to be carried over each year. The
owner/operator shall report the total mass produced, dry steam produced,
flow rates, temperatures and pressures, average injection pressures,
temperatures, efc.

A copy of the chemical analyses in accordance with Permit Condition
21.K.

A copy of any mechanical integrity test chart, including the type of test,
{(i.e., EPA 5-Year casing test), date, time, efe., in accordance with Permit
Conditions 21.H.

A copy of the annual subsidence survey data results in accordance with
Permit Condition 21.1.

Bref explanation describing deviations from normal production methods.

A capy of any leaks and spills reports submitted in accordance with Permit
Condition 15 above.

A copy of analytical data resuits from annual groundwater monitoring
including the QA/QC Laboratory Summary.,

An updated Area of Review (AOR) summary (WQCC Regulation 20.6.2
NMAC) when any new wells are drilled within 1/4 mile of any UIC Class V
Geothermal Injection Well.

A “Miscellaneous™ section to include any other issues that should be
brought to the OCD’s attention.

Discharge Permit Signatory Requirements pursuant to WQCC Regulation
Subsection G of 20.6.2.5101 NMAC.

22. Transfer of Discharge Permit: Pursuant to WQCC Regulation Subsection H of
20.6.2.5101 NMAC, the owner/operator and new owner/operator shall provide written notice of
any transfer of the permit. Both parties shall sign the notice 30 days prior to any transfer of
ownership, control or possession of a facility with an approved discharge permit. In addition, the
purchaser shall include a written commitment to comply with the terms and conditions of the
previously approved discharge permit. OCD will not transfer bige well operations until proper

9 ,WM
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APPENDIX 1

WATER QUALITY MONITORING PROGRAM
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Table 1
Ground Water Monitoring Program

e or :
20.6.2.3103 NMAC Constituents

VOCs (8260B)

1

SVOCs (8270C)
MW.-2 ! Annual GW
[PAHs ( 8310)
MW-4 Annual | Gw |ITH(18D)
Metals - dissolved (6010B/6020) including
1 romide, Lithium, Rubidium, and Tungsten
MW-5 Annual GW {(by approved EPA methods)
IMercury (T470A/7471A)
¥
MW-6 Annual | GW IGenera) Chemistry (Methods specified at 40
FR 136.3)
MW-7 ' Annual GW

Uranium (6010B/6020), Radioactivity
(E903/E904)

Radon (by EPA Method or method approved
y OCD)

W {wac ta Tocated ~
downgradient (North) of Class V IW 42-18
land associated pits (OCD)

[Shallow MW (water table) located ~100"
downgradient (North) of Class V IW §1-07
land associated pits (OCD)

Shallow MW (water table) located ~100°
downgradient (North) of Class V IW 53-12
jand associated pits (OCD)

Shallow MW located ~1500" (Northwest) of
DW 45-07 directly downgradient from
facility (OCD)

Shallow MW (water table) located ~1000'
pgradient (South) of the nursery

ouses 3 & 4 to monitor background
0OCD)

Shallow MW (water table) located ~100°
wngradient (North) of DW 53-07 and
iated pits (OCD)

Shallow MW {water table) located ~100°
idowngradient (North) of DW 13-07 and
associated pits (OCD)
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Table 2
Geothermal Injection Wells and
Production/Development Wells Monitoring Program

| e for dissolved fraction of all pos in Application
20.6.2.3103 NMAC Constituents

DW 33.07'"

DW 47-07" Annual | GW [{SYOCs (8270C)
DW 53-07'" Annual GW IpPAHs(8310)
LRTE

W 42-18 Annual GW TPH (418.1)

fw 51-07" Annual | GW
Metals - dissolved (6010B/6020) including

W 53-12"7 Annual GW  |Bromide, Lithium, Rubidium, and
Tungsten (by approved EPA methods)
Mercury (7470A/7471A)

| General Chemistry (Methods specified at
40 CFR 136.3)

ranium (6010B/6020), Radioactivity
(E903/E904)

| don (by EPA Method or method
pproved by OCD)
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Annual

MW-8 ' GW Shallow MW (water table) located ~100°
downgradient (North) of DW 33-07 and
lassociated pits (OCD)

NW-1' Annual GwW Similar to monitoring & sampling plan from
Los Lobos.

NW-2 Annual GW Similar to monitoring & sampling plan from
Los Lobos.

NW-3 ' Annual GW Similar to monitoring & sampling plan from

[.os Lobos,
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Table 3

Water Supply Wells Monitoring Program

TG 52-07 Annual GW  |Analyze for dissolved fraction of all
- 20.6.2.3103 NMAC Constituents
AmeriCulture Annual GW
No. 1 Federal VOCs (82608)
AmeriCulture Annual GW
State Well SVOCs (8270C)
No. 2
McCants No. | Annual GW PAHs (8310)
State
Burgett No. 1 Annual GW [TPH (418.1)
State
Burgett Annual GW Metals - dissolved (6010B/6020) including
Greenhouse Bromide, Lithium, Rubidium, and Tungsten
No. 2 (by approved EPA methods)

Mercury (7470A/7471A)

General Chemistry (Methods specified at
40 CFR 136.3)

Uranium (6010B/6020),
Radioactivity (E903/E904)

Radon (by EPA Method or method
approved by OCD)

Similar to monitoring & sampling plan
from Los Lobos.

Qit Conservation Division * 1220 South St. Francis Drive

* Santa Fe, New Mexico 87505

* Phone: (505) 476-3440 * Fax (505) 476-3462* mtp:i/www‘emnrd% te.nm.us
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GW Holding
Pond No., 2

{Drainage Ditch

i

SW

Table 4
Holding Ponds, Drainage Ditches, Pits and Ponds Monitoring Program

ctals- dissolved (6010B/6020) including [Similar to monitoring & sampling plan
Bromide, Lithium, Rubidium, and Tungstenifrom Los Lobos.
(by approved EPA methods)

General Chemistry (Methods specified at
40 CFR 136.3

No. | (East) -

Retention Pond | SwW

No. 1

Bermed Canal | Quarterly’ | SW
a. 1

E:ix Associated | Within30 | SW
ith Well 13- | days of use
7
it Associated | Within30 | SW
ith DW 33-07| days of use

Pit Associated | Within30 | SW
ith DW 45.07! days of use

Pit Associated | Within30 | SW
ith DW 47-07| days of use
it Associated | Within30 | SW
ith DW 53-07| days of use

Pit Associated | Within30 | SW

with IW 42-18 | days of use

Pit Associated | Within30 | SW
ith [W 51-07 | days of use
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ooling Tower

ffluent

Table 5

Cooling Tower Effluent Monitoring Program

fetals - dissolved (6010B/6020) including
Bromide, Lithium, Rubidium, and
Tungsten (by approved EPA methods)

ODs (405.1/5210B)
OD (410.2)

General Chemistry (Methods specified at
40 CFR 136.3

Similar to monitoring & sampling plan
from Los Lobos.
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BOD:s: Biochemical Oxygen Demand
COD: Chemical Oxygen Demand
DW: Development/Production Well
DWL: Dynamic Water Level

GH: Greenhouse

GW: Ground Water

IW:  Injection Well

MSL: Mean Sea-Level

MW: Monitor Well

NW: Nested Well

SW: Surface Water

SWL: Static Water Level

* Quarterly Static Water Level (SWL): MSL to nearest 0.01 feet prior to sampling event

1.

P

Wells must be installed in advance of system startup and sampled.

Semi-Annual groundwater monitoring event must be completed no more than 30 days prior to the start of the irrigation
season but no later than April 30 of each year. Monitoring must be conducted no later than 30 days after the conclusion of the
lmganon season but no later than November 15 of each year.

One time sampling event with static water level (SWL) mean sea-level (0.01 ft. accuracy) measurements in advance of
system start-up. Thereafter, monthly sampling for the first six months with dynamic water level (DWL) recording is required. After
six months of monthly monitoring, the sampling shall be conducted at least annually.

Sample quarterly while in use. If organics are evident, sampling with analytical methods similar to MWs shall be
implemented during the sampling event.

5 Daily for 10 business days at system startup; thereafter weekly for two months; thereafter based on establishing correlation
with the 3D Tresar Control Monitoring System.

Note: All wells with phase-separated hydrocarbons (PSHs) must be checked at a minimum of once per month and recorded on a
spreadsheet. The data must be presented in table form listing all of the impacted wells, date inspected, product thickness measured to
0.01 of a foot, and amount of product/water recovered. If PSHs are observed in a monitoring well, then appropriate steps must be
taken to recover the PSHs using the best available technology.
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Location: OCD Conference Room (3rd Floor) Wendell Chino Building

, Santa Fe, New Mexico

NAME: AGENCY/COMPANY PHONE E-MAIL
Cm/ - @/f/m/ X&), 05— HT6-349< Corl . Chasz @ st vim. us
; Avm/ ‘\/A’MMM ﬂ'W/FC R"or 52/, /8307 RN/ oAt =y D Gregwe . OCN_,
Gt—-&w VAN G.a.aéka) DY G HR-3438 | Gueuw NoNCuRy 0STar-nAlm S

SNechelle gnrie Athy for LDC 505 -¢42-1800 | pickelle @rmhenvie. com
C,k\ ucl S L&q @yfl,{ Enesy 843 .5 416 | chuck. §Ml\ﬁ C cyffentsy. (om
Ua/m,(y/ /W% O Cb - 505476 3450 olavid. broolkg.@f@sfaz‘ﬁ IS
{DWWQ f&w(lwi/ W t GoS ~ ¥T76-34193




Ehavez, Carl J, EMNRD

Subject:
Location:

Start:
End:

Recurrence:
Meeting Status:

Organizer:
Required Attendees:

L
3l

Los Lobos Mtg.
OCD 3rd Floor Conference Room

Wed 9/26/2012 3:00 PM
Wed 9/26/2012 5:00 PM

(no_ne)

Meeting organizer

Chavez, Carl J, EMNRD

Janney, David (david.janney@amec.com); Michelle Henrie {michelle@mbhenrie.com);

Brooks, David K., EMNRD; Dade, Randy, EMNRD; Chuck Smiley; Shapard, Craig, EMNRD;
Sanchez, Daniel J., EMNRD; VonGonten, Glenn, EMNRD



R

Note: Meeting time changed to 3 p.m. (G.M.T.) to allow David Brooks to be in attendance. Please let me know if there is a conflict
and the date and time may be rescheduled. Thank you.

Please forward any agenda items, electronic training material, etc. in advance of the meeting. A telephone conference number will be
provided in advance of the meeting for callers.

siesteok sk sk ok ok st ok ook sk ke sfeok

9/18:

Thank you.

I don’t think we will be able to provide geothermal 101 at this meeting.

We have seeking the best person to do this. We were hoping to get Rich Esterbrook with BLM to do this but this does not look
promising. We are investigating someone from BLM in Utah and there may be a geothermal expert with the California Division of
Mines and Geology that can do this. I will keep you posted.

The remainder of the agenda below looks fine practical.

Regards,
David W. Janney, PG

stestfecteok e ek ok sk ok
Draft Agenda:
Objective: To allow Los Lobos to train the OCD on geothermal field operations related to COA issues and basis for the meeting
request. OCD is allowing the meeting for communication purposes and in consideration of its COAs for the Lightning Dock
Geothermal Project.
1} Introductions
2) Los Lobos: Well 45-7 and 55-7 Conditions of Approval (COA) Issues
3) Miscel.
4) Path Forward
Meeting Request:
Los Lobos proposes to meet with OCD in one week on Wednesday October 26 in your office at 0930.
If this is acceptable I will send out a imeeting notice.
We hope Artesian can call in on this.
Regards,

David W. Janney, PG
Senior Geologist



AMEC Environment and Infrastructure
8519 Jefferson, NE

Albuquerque. NM 87113

505.821.1801 off

505.821.7371 fax

505.449.8457 cell



Chavez, Carl J, EMNRD

. A RSN

From: _ Janney, David <david.janney@amec.com>

Sent: Friday, September 21, 2012 12:15 PM

To: Chavez, Carl J, EMNRD; Shapard, Craig, EMNRD; Brooks, David K., EMNRD; VonGonten,
Glenn, EMNRD; Dade, Randy, EMNRD; Bailey, Jami, EMNRD

Cc , ‘Chuck Smiley'; 'Michelle Henrie'; 'John Perry'

Subject: Response to Conditions of Approval on the G-104 and G-112 for LDG 45-7 and G-104
for LDG 55-7 ' :

Attachments: Los Lobos Response to 45-7-55-7 Injection-Flow Testing COAs_9-21-12_FINAL.pdf

Greetings:

!

Please find attached’Lbs Lobos Renewable Power’s response to the above conditions of approval, dated 9/6/2012,
received from OCD. We look forward to meeting with you on September 26 to discuss them.

Regards,

David W. Janney, PG

Senior Geologist

* AMEC Environment and Infrastructure
8519 Jefferson, NE

Albuquerque, NM 87113
505.821.1801 off

505.821.7371 fax

505.449.8457 cell

The information contained in this e-mail is intended only for the individual or entity to whom it is addressed.

its contents (including any attachments) may contain confidential and/or privileged information.

If you are not an intended recipient you must not use, disclose, disseminate, copy or print its contents.

H you receive this e-mail in error, please notify the sender by reply e-mail and delete and destroy the message.



ame

Mr. Carl Chavez, CHMM September 21, 2012
New Mexico Qil Conservation Division

1220 South Saint Francis Drive

Santa Fe, NM 87505

505-476-3490

CarlJ.Chavez@state.nm.us

- RE: Response to Conditions of Approval for Wells LDG 45-7 and LDG 55-7 Forms
G-104 and G-112 for Los Lobos Renewable Power, LLC, Hidalgo County, New Mexico

Dear Mr. Chavez:

On behalf of Los Lobos Renewable Power, LLC (Los Lobos), AMEC Environment & Infrastructure,
Inc. has prepared the following responses to the Conditions of Approval (COAs) dated September 6,
2012, for the flow testing of LDG 55-7 and injection of the flow test geothermal fluids into LDG 45-7
located on the Lightning Dock Geothermal Project in Hidalgo County, New Mexico.

LDG 45-7 G-104 COAs

COA #1: The operator shall provide a water quality monitoring plan for well testing to OCD for review
and approval at least 30 days prior to any water injection into the well. The operator shall comply with
OCD's approved ASTM sample procedure(s) with environmental water quality sampling and
analytical laboratory that complies with EPA QA/QC and DQOs for any OCD required environmental
sampling and analyses. OCD may require the operator to implement corrective action(s) if water
quality exceeds the greater of the WQCC ground water standards or background, at any place of
withdrawal of water for present or reasonably foreseeable future use.

Environmental water quality data is needed from the well before and during well testing to help
evaluate water quality conditions during full-scale geothermal power operations, since large volumes
of injected water must meet the greater of background and/or WQCC water quality standards before
injection into a fresh water aquifer system(s). Well testing provides an opportunity for the operator
and OCD to evaluate water quality conditions based on the above.

Los Lobos Response:; ‘
1. Los Lobos submitted baseline analytical data for LDG 45-7 and a monitoring/sampling plan for

LDG 55-7 on August 9, 2012. It is impractical to sample LDG 45-7 during injection because doing
so would require airlifting when we are trying to inject. Hopefully injection will create a vacuum
and the two are mutually opposed to one another. Instead, the operator submitted a plan to
sample the injectate from LDG 55-7, the source of the injectate. While it is feasible to collect a
sample from the well after injection has stopped, assuming the well will flow freely; this sample
will be of the injection water and will not be the same as the baseline sample aiready submitted.
A better sampling plan is to sample the injectate at its source, LDG 55-7, as the operator
proposed in its sampling plan dated August 9, 2012.

2. Please define EPA QA/QC and DQOs. All samples will be collected according to ASTM methods
in laboratory-provided containers, be properly filtered and preserved, and transported to a State-
certified laboratory under chain-of-custody. Samples will be analyzed by EPA analytical methods
and results will be reported with standard laboratory quality assurance/quality control packages.

3. Please deﬂne"‘background concentrations” in the geothermal fluid.

4. Please define the term “or reasonably foreseeable future use”. Both the agency and the operator
need specificity so that each can know whether permit conditions have been met or not.

5. Please define the term “at any place of withdrawal of water”; a radius of influence must be
defined. Both the agency and the operator need specificity so that each can know whether permit
conditions have been met or not.

AMEC Environment and [nfrastructure

8519 Jefferson NE

Albuguerque, NM 87113

505.821.1801 AMEC Project No. 1151700102



COA #2: The operator shall comply with the production/development well terms and conditions of the
Geothermal Regulations (Chapter 71, Article 5 NMSA 1978 and Title 19, Chapter 14 NMAC). Since
production wells may also become injection wells, all Underground Injection Control (UIC) Class V
Geothermal Injection Wells must comply with the applicable sections of Water Quality Control
Commission Regulations (20.6.2.5000 - 5006 NMAC). All geothermal field activities must comply with
20.6.2 NMAC and 20.6.4 NMAC).

Los Lobos Response

1. The operator understands this permit condition to be applicable to the LDG 45-7 well specifically
when it is being used as an injector, whether temporarily during testing or permanently if needed
for optimal well field operations. Similarly, the operator would expect this permit condition might
be included when any other wells are being placed on injection. The operator does not interpret
this permit condition to apply to production wells never proposed for placement on injection.

Please be advised that OCD's approval does not relieve Los Lobos Renewable Power, LLC. from
responsibility if their operations pose a threat to ground water, subsurface trespass, water
supply/diversion, surface water, human health or the environment. In such event, OCD may order the
operator to plug and abandon its well pursuant to the geothermal regilations. In addition, OCD
approval does not relieve Los Lobos Renewable Power, L.L.C. of responsibility for compliance with
any other federal, slate, or local laws and/or regulations.

Los Lobos Response

1. ltis extremely difficult for Los Lobos to convince its lenders and investors to continue with
a project when the regulating agency takes the position that it can shut down a well,
effectively crippling the investment, plant operations, and contractual power delivery
requirements, for reasons that are subjective. As Los Lobos reads the Geothermal
Resources Conservation Act, allegations of violation of the Act trigger a hearing process.
Further, Los Lobos finds no statutory authority supporting OCD's position that its
regulatory authority is as broad as stated above, e.g., including water supply/diversion.
Los Lobos encourages the OCD to consider the Legislative intent and purposes in
enacting the Geothermal Resources Conservation Act, stated at 71-5-2 NMSA 1978 “It is
hereby found and determined that the people of the state of New Mexico have a direct
and primary interest in the development of geothermal resources, and that this state
should exercise its power and jurisdiction through its oil conservation commission and the
Division to require that wells drilled in search of, development of, or incident to the
production of geothermal resources be drilled, tested, operated, maintained and
abandoned in such a manner as to safeguard life, health, property, natural resources and
the public welfare, and to encourage maximum economic recovery.”

LDG 45-7 G-112 COAs

COA #1: The operator shall submit a G-104 Form with all other associated G-Forms and required
information for this G-112 submittal (19.14.63 NMAC and 19.14.93 NMAC) to OCD for approval within
30 days of well completion and/or before injection may be allowed into the well.

Los Lobos Response
1. The operator has submitted these forms, is this condition suggesting that additional forms are
required?

COA #2: The operator shall assess the well's potentially to adversely affect, i.e., aquifer drawdown,
environmental water quality at any place of withdrawal of water for present or reasonably foreseeable
future use (including a water quality sample from waters supply wells before injection as
allowed/approved by the well owner), geothermal correlative rights, etc., in wells within I-mile from the
injection well.

Los Lobos Response :

1. Please define “Assess the well's potential to affect aquifer drawdown.” This permit is to allow
injection, which returns geothermal fluid to the aquifer, thus preventing drawdown, not causing
drawdown.

AMEC Project No. 1151700102 2



2. ltis impractical and unnecessary to sample all the fresh water wells within a one-mile radius of
LDG 45-7 because not all these wells are equipped in a way that allows sampling, e.g., with a
pump. We have already proposed to monitor a limited number of wells that are equipped with
pumps, screened to the greatest depths, and located at various distances away from LDG 45-7.
In addition to LDG 55-7, the source of the injectate, we propose to sample Rosette State Well No.
1 or Rosette State Well No. 3, Burgett Greenhouse Well No. 2, and McCants State Well No. 1,
contingent upon well owner approval. Sampling these wells will provide a cross-section of water
quality for a radius of approximately 3,400 feet from LDG 45-7. Water table monitoring will also
take place during testing, as it has in the past, via transducers set in the wells, as indicated our
letter to BLM dated August 17, 2012, of which you received a copy.

3. ltis impractical to sample wells that do not have dedicated pumps. In order to properly collect a
representative sample according to ASTM D 4448-01, the operator must purge wells of three
casing volumes before a representative sample can be properly collected.

COA #3: The operator shall conserve the fresh water resource(s) by implementing proven
geothermal engineering power generation design, operations, and best management practices.

Los Lobos Response
1. The operator has proposed to generate electricity using a binary technology, which strips the heat

from the geothermal fluid without that fluid ever leaving its pipe. All fluid is then returned to the
geothermal reservoir to reheat and be reused again. Los Lobos believes that binary power
production is a better approach to conserving geothermal resources than generation of electricity
via steam or “flash” technology.

2. Los Lobos would like OCD to cite the statutory authority on which this permit condition is based.

COA #4: The operator shall monitor the in-flow/out-flow rate(s) and fluid level in the centralized bond
to maintain adequate free board or prevent overflow; and shall compare injection volume vs. pond
containment volume to assess leaky liner vs. evaporative loss conditions on a daily basis.

Los Lobos Response
1. Los Lobos agrees this condition is consistent with the sampling plan submitted on August 9,
2012.

COA #5: The operator shall sample utilizing ASTM E-947-83 (Standard Specification for Sampling
Single-Phase Geothermal Liquid or Steam for Purposes of Chemical Analysis) whenever possible. All
OCD environmental analytical laboratory analyses during well testing shall include: General
Chemistry and Metals. The operator shall notify OCD within 24-hours of daily field water quality
parameter monitoring that exhibits a field test differential of +/- 25%. OCD may require the operator to
implement corrective action(s) if water quality exceeds the greater of the WQCC ground water
standards or background at any place of withdrawal of water for present or reasonably foreseeable
future use for injection into the well.

Los Lobos Response
1. The operator has already submitted baseline geothermal fluid analytical data for LDG 45-7. Los

Lobos cannot sample a well into which it is injecting for reasons stated above in connection with
LDG 45-7 G-104 COA #1. All sampling for laboratory analysis will be done -according to the
sampling plan we submitted on August 9, 2012, and it will be performed according to one of the
ASTM methods indicated above.

2. As stated in the sampling plan dated August 9, 2012, samples of LDG 55-7 fluid will be collected
for laboratory analysis at the initiation of the flow test, after 24 hours of flow testing and after 5
days of flow testing. If changes in daily field fluid quality parameters indicate a change of +/- 25%
from the previous field parameters reading, an additional laboratory sample will be collected and
OCD will be notified within 24 hours.

3. The metals list will include arsenic, barium, copper, iron, lithium, magnesium, manganese,
strontium. Additional analytes will include boron, calcium, lithium, nitrate, potassium, sodium,
sulfate, chloride, pH, TDS, and specific conductance.

AMEC Project No. 1151700102 3



4. Please define the “background concentrations” for constituents of concern in the geothermal fluid.
Both the agency and the operator need specificity so that each can know whether permit
conditions have been met or not.

5. Please define the term “or reasonably foreseeable future use”. Boththe agency and the operator
need specificity so that each can know whether permit conditions have been met or not.

COA #6: The operator shall submit an initial G-103 Sundry Notice for a Casing Test (test) or EPA
Mechanical Integrity Test (Min with proposed MIT method for OCD approval at least 15 days in
advance of any injection well completion, existing well MIT requirement, and after any existing well
workover date(s). '

Los Lobos Response

1. LDG 45-7 was drilled to total depth on February 3, 2011, and the workover was completed in
March 2012. Los Lobos will provide the digital data for the CIT performed in early 2011 and
proposes to run a cement bond log (CBL) prior to injection. Los Lobos does not believe that
additional MIT will provide any materially new or different information that would justify the costs
of the additional MIT.

COA #7: The operator shall submit a final G-103 Sundry Notice for the EPA MIT results within 10
days of injection well completion (19.14.54.8(C) (2) NMAC). The operator shall include a detailed
description of the test method employed and the results obtained by such test, and any other
pertinent information required by 19.14.27.8B (5) NMAC in the final G-103 submittal. The results of the
casing test, including actual pressure held on the pipe and the pressure drop observed, shall also be
reported on the form G-103 (19.14.54.8 NMAC). The first well MIT date shall mark the start date of
OCD's mandatory 5-year EPA MIT schedule. Casing strings in wells drilled with cable tools may be
tested as outlined in 19.14.27.8(B) (5) (a) NMAC.

Los Lobos Response
1. The operator understands this permit condition to be applicable if and only if LDG 45-7 is
permanently used in as an injector when the electric power plant is in operation.

COA #8: MITs performed subsequent to well workover, unless it occurs after the 4th year, since the
last EPA MIT, shall not disrupt the 5-year MIT schedule. In general, the well must be tested every 5-
years regardless of well workover MITs conducted between the required EPA MIT 5-year M IT
schedule. The operator may proceed at its own risk when attempting to perform an MIT with external
equipment, i.e., BOPE that could be the cause of the well MIT failure.

Los Lobos Response
1. The operator understands this permit condition to be applicable if and only if LDG 45-7 is
permanently used in as an injector when the electric power plant is in operation.

COA #9: The operator shall ensure that the MIT performed during well completion and/or during
drilling shall have an adequate cement plug thickness positioned not greater than 20 feet above the
casing shoe before conducting the MIT. The operator shall also receive BLM approval on MIT
procedures for injection wells drilled on Federal Mineral Estates and/or Surface Rights.

Los Lobos Response )

1. LDG 45-7 has a 100’ overlap of liner in the bottom of the 13.375” production casing. It is
impractical to try to place a cement plug inside the liner as it may not seal correctly and using a
cement plug would require additional clean out of the well. The operator proposes to place a
packer approximately 10 feet above the top of the liner. The operator is happy to receive BLM
approval on this prior to submitting the G-103 to OCD.

AMEC Project No. 1151700102 4



COA #10: The operator shall provide a water quality monitoring plan for well testing to OCD for
approval at least 30 days prior to any water injection into the well. The operator shall comply with
OCD's approved ASTM sample procedure(s) with environmental water quality sampling and
analytical laboratory that complies with to EPA QA/QC and DQOs for any OCD required
environmental sampling and analyses. OCD may require the operator to implement corrective
action(s) if water quality exceeds the greater of the WQCC ground water standards or background at
any place of withdrawal of water for present or reasonably foreseeable future use.

Los Lobos Response
1. Please see responses to LDG 45-7 G-104 COA #1.

COA #11: The operator shall obtain environmental water quality data from the well and during well
testing to help evaluate water quality conditions before and during full-scale geothermal power
operations due to the large volumes of injected fluids into protectable ground water aquifer and/or
reservoir system(s) « 10,000 mg/L TDS). Well testing provides an opportunity for the operator and
OCPD to evaluate water quality conditions in the well before and after injection based on the above.

Los Lobos Response

1.  Operator has already submitted baseline analytical data for the geothermal fluid in LDG 45-7. It
should be feasible to collect a sample from the well after injection has stopped, assuming the
well will flow freely, but this sample will be of the injection water, not of formation water.

COA #12: The operator shall comply with the terms and conditions of its discharge permit and OCD's
Geothermal Regulations (Chapter 71, Article 5 NMSA 1978 and Title 19, Chapter 14 NMAC). All
Underground Injection Control (UIC) Class V Geothermal Injection Wells must comply with the
applicable sections of Water Quality Control Commission Regulations (20.6.2.5000 - 5006 NMAC). All
geothermal field activities must comply with 20.6.2 NMAC and 20.6.4 NMAC).

Please be advised that OCD's approval does not relieve Los Lobos Renewable Power, LLC. from
responsibility if their operations pose a threat to ground water, subsurface trespass, water
supply/diversion, surface water, human health or the environment. In such event, OCD may order the
operator to plug and abandon its well pursuant to the geothermal regulations. In addition, OCD
approval does not relieve Los Lobos Renewable Power, L.L.C. of responsibility for compliance with
any other federal, state, or local laws and/or regulations.

Los Lobos Response
1. Please see responses to LDG 45-7 G-104 COA #2.

LDG 55-07 G-104 COAs

COA #1: The operator shall provide a water quality monitoring plan for well testing to OCD for review
and approval at least 30 days prior to any water injection into the well. The operator shall comply with
OCD's approved ASTM sample procedure(s) with environmental water quality sampling and
analytical faboratory that complies with EPA QA/QC and DQOs for any OCD required environmental
sampling and analyses. OCD may require the operator to implement corrective action(s) if water
quality exceeds the greater of the WQCC ground water standards or background, at any place of
withdrawal of water for present or reasonably foreseeable future use.

Environmental water quality data is needed from the well before and during well testing to help
evaluate water quality conditions during full-scale geothermal power operations, since large volumes
of injected water must meet the greater of background and/or WQCC water quality standards before
injection into a fresh water aquifer system(s). Well testing provides an opportunity for the operator
and OCD to evaluate water quality conditions based on the above.

Los Lobos Response:
1. The operator has submitted baseline analytical data for the geothermal fluid and a monitoring

plan for LDG 55-7. Please indicate the deficiencies in this monitoring plan.
2. Please see responses to LDG 45-7 G-104 COA #1 and LDG 45-7 G-112 COA #5.

AMEC Project No. 1151700102 5



COA #2: The operator shall comply with the production/development well terms and conditions of the
Geothermal Regulations (Chapter 71, Article 5 NMSA 1978 and Title 19, Chapter 14 NMAC). Since
production wells may also become injection wells, all Underground Injection Control (UIC) Class V
Geothermal Injection Wells must comply with the applicable sections of Water Quality Control
Commission Regulations (20.6.2.5000 - 5006 NMAC). All geothermal field activities must comply with
20.6.2 NMAC and 20.6.4 NMAC).

Please be -advised that OCD's approval does not relieve Los Lobos Renewable Power, LLC. from
responsibility if their operations pose a threat to ground water, subsurface trespass, water
supply/diversion, surface water, human health or the environment. Il/ such event, OCD may order the
operator to plug and abandon its well pursuant to the geothermal regulations. In addition, OCD
approval does not relieve Los Lobos Renewable Power, L.L.C. of responsibility for compliance with
any other federal, slate, or local laws and/or regulations.

Los Lobos Response
1. Please see responses to LDG 45-7 G-104 COA #1 and LDG 45-7 G-112 COA #5.

Thank you very much for your assistance in the development of this important energy project. Should
you have questions regarding these responses, please do not hesitate to contact me by email at
David.Janney@amec.com or by phone at (505) 821-1801.

_Respectfully submitted,
oL forn)

David W. Janney, PG
Agent for Los Lobos Renewable Power, LLC

Cc: Jami Bailey - NMOCD
Glenn Von Gonten -~ NMOCD
David Brooks — NMOCD
Randy Dade - NMOCD
TC Shapard - NMOCD
Nick Goodman - Los Lobos Renewable Power, LLC
Chuck Smiley — Los Lobos Renewable Power, LLC
Michelle Henrie — Attorney for Los Lobos Renewable Power, LL.C

AMEC Project No. 1151700102 6



Chavez, Carl J, EMNRD

From: Janney, David <david.janney@amec.com>

Sent: Friday, July 13, 2012 11:06 AM

To: _ Chavez, Carl J, EMNRD; VonGonten, Glenn, EMNRD

Cc: Michelle Henrie; Michael Hayter

Subject: FW: Groundwater Quality at Lightning Dock Geothermal and in Animas Valley
Attachments: WQ in Greenhouse Area.pdf; WQ in the Valley.pdf

Good morning Gentlemen:

Please find attached two documents that provide groundwater quality data for the area centered near the Burgett green

house facility and for the Animas Valley in general. The water quality data for the samples included in the green house

area were collected and analyzed by a number of individuals since 1949 and compiled by Los Lobos/Cyrg Energy some
time ago. | believe this document was sent to you in June 2010.

The field groundwater quality data for the Animas Valley was collected by a Los Lobos consultant earlier this year.

We believe these documents illustrate the overall groundwater quality with respect to total dissolved solids and fluoride in
and around the geothermal resource. Please feel free to contact me with any questions you may have.

Regards,

David W. Janney, PG

Senior Geologist

AMEC Environment and Infrastructure
8519 Jefferson, NE

Albugquerque, NM 87113
505.821.1801 off

505.821.7371 fax

505.449.8457 cell

The information contained in this e-mail is intended only tor the individual or entity to whom it is addressed.

fts contents (including any attachments) may contain confic ¢ privileged information.

it you are not an in st reciplent you must not use, disclose. seminate. copy or print its contents.

if you receive this e-mail in error, please notity the sender by reply e-mail and delete and destroy the message.




CONFIDENTIAL

Lightning Dock TDS and F values
*Average Values from the multiple data sets will appear on the following maps **Do not have exact coordinates
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CONFIDENTIAL

Lightning Dock TDS and F values

*Average Values from the multiple data sets will appear on the following maps **Do not have exact coordinates
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CONFIDENTIAL

Lightning Dock TDS and F values

*Average Values from the multiple data sets will appear on the following maps **Do not have exact coordinates
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Lightning Dock TDS and F values
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The electrical conductivity of a water sample (specific conductance) is related to the amount and
type of compounds that are dissolved in water and the temperature of the sample. Because of
this relationship, and the ease of use of electrical conductivity meters in water quality sampling
and field studies, specific conductance is often measured on water samples. Charged dissolved
ions in water make the water electrically conductive. Specific Conductance (SC) is commonly
expressed in units of Siemens (S) per centimeter.

The Total Dissolved Solids (TDS) of a water sample is another parameter that is related to the
amount and type of compounds that are dissolved in water but not the temperature of the
sample. TDS can be measured directly by evaporation or calculated from a complete water
quality analysis. Because SC is related to the electrical charge of the dissolved substances,

and not just their amount and weight as in TDS, SC cannot be perfectly and dﬁ%ctly convertible
to TDS by a universal formula. However, when data is available, relatlen%lglps between SC and
TDS can be developed for waters that are chemically similar. An example of@such jtionship
is depicted in the figure below, using data from Lightning Dock. merlg@ul are hermal wells.

Lightning Dock Lab TDS vs. Electrical

Conductivity
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The ¢ ?'orrelatlon\between” b SC and calculated TDS is significant with an R? value of 0.85. The
formula TDS = SCx:0:7.803 is derived. This value is used to calculate the range of TDS in
shallow | non thermal wells near Cotton City, NM (Table 1 and Figure 1 and 2) from observed
SC. Shallow aqunfer TDS varies from 265 to 2,403 mg/L with an average of 744 mg/L.




Table 1. Wells sampled for field parameters near Cotton City, Hidalgo County, New Mexico.

OSE UtTm

Field Specfic Field Waell uT™m Northing

SamPIe Sample Sa_mple Field Conductance  Temperature  Calculated Nunzrber Easting3 (megers)
1D Date Time pH (uS/cm) (°C) TDS (mgiL) (meters)

A0141 29-Feb-12 1200 7.10 480 22.0 375 A0141 12701727 3562522
A0145 29-Feb-12 1248 7.36 1510 22.0 1178 A0145 12703265 3561269
A0055 29-Feb-12 1343 7.45 340 18.5 265 A0055 12700745 3562570
MTO1 29-Feb-12 1439 7.80 370 20.5 289 12701139 3562401
GKO01 29-Feb-12 1550 6.56 520 19.7 406 12702990 3568589
A0018 29-Feb-12 1601 7.09 1670 21.2 1303 212702974 3570885
A0012 1-Mar-12 1016 6.73 3080 20.1 2403 1279?532?2% 3556942
A0276 1-Mar-12 1120 6.99 880 15.5 . ;{13701" f‘58; 3553368
WC 1Mar12 1200 635 360 19.0 12609950 3550275
A0083 1-Mar-12 1313 6.48 1150 12702078 3558948
DB1 1-Mar-12 1400 7.39 610 12701671 3558907
DB2 1-Mar-12 1414 6.48 820 12701687 3558872
DB3 1-Mar-12 1426 6.91 610 12701680 3558866

T Sample ID used for analytical
work and Figure 1

? Some OSE well numbers unresolved by the
date of this report

* Readings by handheld GPS, NAD 83




Figure 1. Map showing wells sampled for Specific Conductance near Cotton City, Hidalgo County,
New Mexico on February 29 and March 1, 2012. Wells depicted in red are geothermal. Not all wells
are depicted in the center of the figure for clarity. See Figure 2 for detail of the Figure 1 center.
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Figure 2. Detail of center section of Figure 1.



Chavez, Carl J, EMNRD

From:

Sent:

To:

Cc:

Subject:
Attachments:

Greetings:

Janney, David <david.janney@amec.com>
Thursday, July 12, 2012 11:17 AM

VonGonten, Glenn, EMNRD; Chavez, Carl J, EMNRD
Michelle Henrie; Michael Hayter

Temperature Distribution

DOEID-13989[1].pdf

Please find attached a DOE report that includes a temperature contour figure (page 14 of the pdf [page 6, Figure 2 in
the document]) that presents the temperature distribution in the shallow subsurface.

We believe that this will provide the temperature gradient information that you requested in our meeting on July 11.

We believe that the well indicated as the McCants State well in this figure has been P&Ad.

Please feel free to contact me with any questions you may have on this issue.

Regards,

David W. Janney, PG
Senior Geologist

AMEC Environment and Infrastructure

8519 Jefferson, NE
Albuquerque, NM 87113
505.821.1801 off
505.821.7371 fax
505.449.8457 cell

The information contained in this ¢-mail is intended only for the individual or entity to whom it is addressed.

lts contents {including any attachments) may contain confic
& not an intended recipiant you must not use, dis

seive this e-n

and/or privileged information.
aninate, copy ar print s contents.

{in error, please notify the sender by reply e-mail and delete and destroy the message.



Figure 2. Distribution of temperatures in shallow subsurface, Animas Valley, New Mexico.
(Data source, Bowers, 2001¢)



Chavez, Carl J, EMNRD

N ]
From: Chavez, Carl J, EMNRD
Sent: Wednesday, July 11, 2012 4:32 PM
To: Carl).Chavez@state.nm.us
Subject: Lightning Dock Geothermal Meeting 7/10/2012 Well 63-7 Casing Depth Change

Reqguest (NOTE TO FILE)

On 7710, the OCD met with Los Lobos Renewable Power, LLC in Santa Fe (o discuss their updated cross-sections from the 7/2
meeting in Santa Fe.

The meeting discussion included the following:

1) The operator hand delivered new cross sections to OCD on 7/10. A meeting occurred between Michelle Henrie, David
Janney, Glenn von Gonten, and Carl Chavez to discuss the new submittal.

2) The operator indicated that the geothermal zone of interest based on temperature logs resides from about 1,500 — 1,300 ft.
below ground level (bgl). Most water supply wells within Y2 mile of the well are less than 550 TD, but the AmeriCulture
State Well No. 2 was deepened to 2,100 ft. If OCD requires injection at 2,200 ft. bgl, into a lower temperature and
permeability zone, this would not enhance the extraction and injection into the same formation/injection zone for the
geothermal flow regime.

3) OCD is reviewing shallow and deeper water quality data.

4) OCD requested more shallow water quality data to evaluate the request and possible approval and/or approval with
conditions of the 1,500 casing depth. For example, water quality monitoring of fresh water wells during well testing may be
required to assess changes in the shallow water quality under dynamic flow conditions.

5) One issue appears to be whether a “*Modification” under WQCC Regulations will be required for the change or handled under
the geothermal regulations. Fresh water supply owners were not aware of the casing depth change at the time the well was
public noticed under the Geothermal Regulations. In addition, a m,alby water supply well owner, Mr. McCants has inquired
as to why he was not public noticed on the well.

Carl J. Chavez, CHMM

New Mexico Energy, Minerals & Natural Resources Department

Oil Conservation Division, Environmental Bureau

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

Office: (505) 476-3490

E-mail: Carl].Chavez@State. NM.US

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

“Why Not Prevent Pollution; Minimize Waste; Reduce the Cost of Operations; & Move Forward With the Rest of the
Nation?” To see how, please go to: “Pollution Prevention & Waste Minimization” at
http://www.emnrd.state.nm.us/ocd/environmental.htm#environmental




Chavez, Carl J, EMNRD

"From: Chavez, Carl J, EMNRD

Sent: Tuesday, July 10, 2012 9:52 AM

To: Carl).Chavez@state.nm.us _

Subject: Lightning Dock Geothermal Meeting 7/2/2012 Well 63-7 Note to File

On 7/10 after returning front a week of leave, I was debriefed on the above subject meeting by Glenn von Gonten.
Glenn stated the following:

1) The operator indicated that the temperature logs indicate that the high-temperature geothermal zone of interest is between
about 1,500 — 1,800 ft. below ground and forms the basis for their well casing program to the BLM/OCD. This depth appears
to interfere with terms and conditions of the OCD GTHT-! Discharge Permit Condition determined in the OCD G-112
approval with conditions casing depth of 2,200 ft. to protect freshwater supply wells within ¥2 mile from Well 63-7:

Section 21 . Class V Geothermal Injection Wells and Geothermal Production or Development Wells:

B. Well Casing and Cementing Requirements:

L The owner/operator shall ensure that all casing and cementing meets or exceeds the requirements of
19.14.27.8 NMAC (Casing and Cementing Requirements). Conductor pipe shall be run to a minimum depth of
100 feet.

2) OCD requested a cross-section of the area with water quality data from all wells to assess the feasibility of a shallower
discharge into protectable water in the project area. Upon review of the preliminary submittal on 7/9 by the operator to
address the OCD’s request, Glenn responded that it was inadequate and that a more comprehensive submittal (inclusive of
well lithology too) was required for OCD review and approval to change the casing program. The OCD is currently awaiting
receipt of another acceptable submittal to evaluate the request for the 1,500 casing depth.

3) Carl discussed with Glenn the concern about thermal temperatures issues associated with injection of spent thermal fluids or
produced water into the high volume injection well and the fact that geothermal temperature needs to be a consideration in
addition to water quality. There are concerns about exceedances to WQCC water quality standards of Fluoride, pH, and
some of the other standards, but OCD will assess after receipt of the submittal request.

4) There is the issue of how the OCD could modify the permit condition based on the current preliminary exploration phase of
the project based on item no. | above.

Carl 1. Chavez, CHMM

New Mexico Energy, Minerals & Natural Resources Department

Oil Conservation Division, Environmental Bureau

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

Office: (505) 476-3490

F-mail: Carl].Chavez@State. NM.US

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

“Why Not Prevent Pollution; Minimize Waste; Reduce the Cost of Operations; & Move Forward With the Rest of the
Nation?” To see how, please go to: “Pollution Prevention & Waste Minimization” at
http://www.emnrd.state.nm.us/ocd/environmental.htm#environmental




Chavez, Carl J, EMNRD

" Subject:
Location:

Start:
End:

Recurrence:
Meeting Status:

Organizer:
Required Attendees:

Ladies and Gentlemen:

6/29 Meeting Continuation (Protectable vs. Fresh Water)
OCD Conference Room (3rd. Floor) Wendell Chino Building 1220 South St. Franas Drive,
Santa Fe, NM 87505

Mon 7/2/2012 10:30 AM
Mon 7/2/2012 11:30 AM

(none)

Meeting organizer

Chavez, Carl J, EMNRD

Michelle Henrie (michelle@mhenrie.com); Cotter, Jeff (jeff.cotter@amec.com);

VonGonten, Glenn, EMNRD; Sanchez, Daniel J., EMNRD; Chavez, Carl J, EMNRD; Bailey,
Jami, EMNRD; Brooks, David K., EMNRD

Meeting to held in Santa Fe at the above subject address.
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Agenda Items:

1) Fresh Water vs. Protectable Water

2) Los Lobos Renewable Power LLC would like the OCD to withdraw the permit condition (see text in italics
below) requiring casing to 2,200 feet in the above subject well. The requirement was referenced in the OCD G-
101 and G112 Approval with Conditions (see attachments).

21 . Class V Geothermal Injection Wells and Geothermal Production or Development Wells:

B. Well Casing and Cementing Requ.i.rements.'

L

The owner/operator shall ensure that all casing and cementing meets or exceeds the

requirements of 19.14.27.8 NMAC (Casing and Cementing Requirements). Conductor pipe shall
be run to a minimum depth of 100 feet.

1.

Surface casing shall be to a depth of at least 100 feet greater than the deepest fresh water

well within one-half mile from the well location.

.
1.

Intermediate strings shall be cemented solid to surface.
Production casing shall either be cemented solid to the surface or lapped into

intermediate casing, if run. If production casing is lapped into an intermediate string. the casing
. overlap shall be at least 50 feet. The lap shall be cemented solid and it shall be pressure tested to
ensure integrity.

V.

The owner/operator shall submit a logging program to OCD for review with the

owner/operator depth setting recommendations for its casing program based on the logging
program. The owner/operator prior to setting intermediate or production casing in each of the
production and injection wells shall run open-hole logs, pursuant to the logging program,
approved by the OCD. Logs must be submitted to the OCD for review with the applicant's
recommendations for casing setting depths, and in case of injection wells, for precise definition of

1



the injection interval. The type of tubing installed shall be conducive to the characteristics of the
injected fluids determined after initial testing of the injected fluids. The owner/operator shall
ensure that the tubing is installed with a packer set within 100 feet of thé uppermost injection
perforations. The casing-tubing annulus shall be filled with an inert fluid. and a gauge or
approved leak detection device shall be connected to the annulus to detect for leakage in the
casing, tubing or packer.

3) Miscellaneous
4y Path Forward
5) End

3k sk ok sk sk Sk sk s ok %k sk sk ok 3k ok ok 3k sk ok ok ok sk ok ok ok ok sk ok ok %k ok ok ok ok

Late Wednesday afternoon Michelle Henrie, attorney for Los Lobos Renewable Power, sent an e-mail demanding that
OCD withdraw the permit condition requiring casing to 2,200 feet in the injection well they are drilling.

Legally, the Discharge Plan, approved several years ago, after extensive hearings, requires that all injection wells be cased
to a depth at least 100 feet below the deepest “fresh water” well within one half mill. Americulture’s fish tank well is
within one half mile. (-- David Brooks)



Chavez, Carl J, EMNRD

From: Chavez, Carl J, EMNRD

Sent: Wednesday, May 09, 2012 7:48 AM

To: " Dade, Randy, EMNRD; Shapard, Craig, EMNRD

Cc: Smith, Michael A (michaelsmith@blm.gov); Jackson, Charles L., OSE; Phillips, Haddy L.,
OSE; Brooks, David K., EMNRD; VonGonten, Glenn, EMNRD

Subject: Lightning Dock Geothermal Meeting 5/8/2012 in Santa Fe

Attachments: DRAFT LDG PROJECT OPTIONS 5-8-2012.doc

Randy and TC:

Re: Communication from Yesterday’s OCD Meeting with Cyrg (meeting to be posted today on OCD Online “Meetings”
(click here).

Good morning. Please find attached the draft options provided to Cyrq at yesterday’s meeting. The meeting focused on
the new injection well locations and problem that deviation of the injection well locations pose to the OCD under WQCC
Regulations and for any injection into the injection wells once they are drilled. The OCD “Big Picture” is that a
Modification to the OCD Permit may need to be issued with public notice under WQCC Regulations with C-108
information to assess the injection at the new injection well locations.

Cyrq is focused on drilling injection well 63-71 in Section 7 {(click here for updated map for project at bottom of
webpage). As you are aware, the BLM is working to approve the GDP with conditions, some that were shared with the
OCD. David Janney (Cyrq’s Designated Agent) will be forwarding an updated G-101 to the OCD soon that will reflect BLM
approved GDP contents. Itis unclear at this time of the well type as the meeting was to discuss options on how Cyrq
could drill the relocated injection well, but the OCD Attorney issue is any injection including during well testing requires
a WQCC Public Notice (20.6.2.3108 NMAC) depending on how the company wishes to proceed based on the draft OCD
options and how Cyrq will proceed. Please begin reviewing the Well 63-7 well location and construction details for
(injection and production well) to ensure that it meets the OCD standard geotherma! siting approval at this time. One
approval condition for your signature Randy may be: “An OCD well bond approval letter shall be issued by the OCD in
advance of well drilling.”

Finally, at the conclusion of the meeting, the OCD requested that Cyrq provide: 1) Legal assessment in writing based on
the meeting and discussions surrounding the draft options and Cyrq’s wishes to proceed administratively with injection
well relocations that deviate from the approved OCD Permit; 2) List of changes or modifications to Permit (Cyrq
mentioned changes to the permit besides injection well relocations); and 3) Cyrq timelines for completion of field
drilling, well testing, and engineering power generation design based on testing for the plant. Cyrq has reached
agreement with PNM to supply power to their grid by 1/2014,

I told David Janney that | would give you a “Heads Up” to begin looking at Well 63-7, since this is the well they are
focused on drilling right now with no plans to submit G-101s for the other injection wells at this time. Cyrq will simply
submit Riders to the existing OCD Mutli-Well WQCC Bond referencing each well at the time they need a G-101 approval.

Please contact me if you have questions. Thank you.



Chavez, Carl J, EMNRD

.
Subject: LDG/Los Lobos Renewable Power on the status of the injection well permitting process
Location: Office of the Secretary Conference Room 3rd Floor Wendell Chino Building (1220 South

St. Francis Drive, Santa Fe, NM 87505)

Start: “Tue 5/8/2012 3:00 PM

End: Tue 5/8/2012 4:.00 PM

Recurrence: (none)

Meeting Status: Meeting organizer

Organizer: Chavez, Carl J, EMNRD

Required Attendees: Janney, David; Brooks, David K., EMNRD; Bemis, John, EMNRD; Bailey, Jami, EMNRD;
Brancard, Bill, EMNRD

Optional Attendees: VonGonten, Glenn, EMNRD; Nick Goodman; Michael Hayter; Michelle Henrie

John Bemis requested an internal pre-meeting in his office to discuss the OCD’s draft options to Cyrq. Then OCD should
meet w/ Cyrq at 3 p.m. or thereafter to discuss OCD draft options under development by David Brooks for
communication with the operator. David Brooks will setup the conference room and time with the operator and all
attendees at the meeting with John Bemis to communicate on any issues before OCD issues final options to the operator
on Wednesday.

David Brooks is setting up the meeting stemming from the 4/5 meeting with the operator with issues on Monday with
the location, etc. The agenda will focus on the OCD’s draft options to the operator. Thanks.

[F A
I bt fiih Al mee

From: Janney, David [mailto:david.janney@amec.com]

Sent: Friday, May 04, 2012 3:28 PM

To: Chavez, Carl ], EMNRD; Brooks, David K., EMNRD

Cc: VonGonten, Glenn, EMNRD

Subject: RE: LDG/Los Lobos Renewable Power on the status of the injection well permitting process

Very well, we understand.
Thank you sir.
Enjoy your weekend.

Regards,



David W. Janney, PG

Senior Geologist

AMEC Environment and infrastructure
8519 Jefferson, NE

Albuquerque, NM 87113
505.821.1801 off

505.821.7371 fax

505.449.8457 cell

From: Chavez, Carl J, EMNRD [mailto:Carl].Chavez@state.nm.us]

Sent: Friday, May 04, 2012 3:21 PM

To: Janney, David; Brooks, David K., EMNRD

Cc: VonGonten, Glenn, EMNRD

Subject: RE: LDG/Los Lobos Renewable Power on the status of the injection well permitting process

David:
David Brooks is out of the office today and will return on Monday. Since you are attempting to request a meeting before
the OCD finalizes its response to the operator’s C-108 concerns, | must defer to the OCD Attorney Mr. Brooks on

whether the meeting should occur before OCD issues a response to the operator.

I will be in the office on Tuesday and available at 13:30, but will only meet if Mr. Brooks is present and agrees that the
meeting should occur before the OCD has issued its response to an issue(s) stemming from the 4/5 meeting in Santa Fe.

Thank you.

From: Janney, David [mailto:david.janney@amec.com]

Sent: Friday, May 04, 2012 2:18 PM

To: Chavez, Carl J, EMNRD; Brooks, David K., EMNRD

Cc: VonGonten, Glenn, EMNRD

Subject: FW: LDG/Los Lobos Renewable Power on the status of the injection well permitting process

Good afternoon Mr. Chavez:

Los Lobos Renewable Power formally requests a meeting with OCD to discuss the permitting process of the proposed
relocated injection wells before OCD makes any formal written decisions on the matter.

We understand that this is a new process and believe we can communicate our mutual concerns and formulate Ways to
address them while seated around a conference table. This is a complicated situation and we believe that we need to be
able to provide input before OCD arrives at a formal decision.

We request a meeting with you at 1000 or 1300 on Tuesday May 8" in your office.
Sincerely,

David W. Janney, PG

Senior Geologist

AMEC Environment and Infrastructure
8519 Jefferson, NE

Albuguerque, NM 87113
505.821.1801 off



505.821.7371 fax
505.449.8457 cell

The information contained in this e-mail is intended only for the individual or entity 10 whom it is addressed.

Its contents (including any attachments) may contain confidential and/or priviteged information.

If you are not an intended recipient you must not use, disclose, disseminale, copy or print its contents.

If you receive this e-mail in error, please notify the sender by reply e-mail and delete and destroy the message,

The information contained in this e-mail is intended only for the individual or entity to whom it is addressed,

lis contents {including any attachments) may contain confidential and/or privileged information.

It you are not an intended recipient you must not use, disclose, disseminate. copy or print its contents.

It you receive this e-mail in error, please notify the sender by reply e-mail and delete and destroy the message.

The information contained in this e-mail is intended only for the individual or entity to whom it is addressed.

its contents {including any attachments) may contain confidential and/or privileged information.

t you are not an intended recipient you must not use, disclose, disseminate, copy or print its contents.

it you receive this e-mail in error, please notify the sender by reply e-mail and delete and destroy the message.



LIGHTINING DOCK GEOTHERMAL PROJECT (HIDALGO COUNTY)

OCD GTHT-001 DISCHARGE PERMIT MEETING

Date & Time: 5/8/2012 (3:00 - 4:00 p.m.)

ocation: Energy, Minerals and Natural Resources Department Secretary's Conference Room (3rd Floor) Wendell Chino Building, Santa Fe, New Mexico

NAME: AGENCY/COMPANY PHONE E-MAIL
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LOS LOBOS RENEWABLE POWER, L.L.C.

LIGHTNING DOCK GEOTHERMAL POWER PROJECT (HIDALGO COUNTY)

DRAFT OPTIONS (5/8/2012)

OCD Staff has considered Los Lobo’s recent C-108 and WQCC regulatory concerns associated
with the two new proposed injection wells and from the April 5, 2012 meeting in Santa Fe.
Based on the existing situation, the OCD outlines 3 options that Los Lobos may consider in order
to proceed with the project. The options are:

1) Proceed to drill the injection wells as they are already approved under the OCD
Discharge Permit (GTHT-001) and at completion, perform the EPA Casing MIT on
injection wells. No public notice or hearing would be required if this option is selected.
The bonding would also remain unchanged.

2)

Proceed solely under the OCD Geothermal Resources Conservation Act and associated
Administrative Code provisions during the exploration phase while applying for
production/development wells utilizing the G-101, 102, etc. geothermal forms, leaving
the issue of permitting wells for injection until Los Lobos is ready to commence any
injection, unless it is currently a permitted injection well. This option includes:

a)

b)

c)

d)

g

Prior to commencement of injection into any well (including well testing) at a
location different from the locations specified in the existing permit, a WQCC
permit modification is required unless the permit is under an application for
renewal and approved for renewal with new injection well locations.

Existing G-101s for moved injection well and/or other permit approved well
locations not drilled could be allowed to expire.

To obtain a permit modification to inject into any well other than an injection well
drilled in accordance with the existing permit, you will have to comply at that
time with the public notice requirements of both the Geothermal Rules
(19.14.93.8.B NMAC) and the Water Quality Control Commission Rules
(20.6.2.3.3108.B NMAC).

If the application for a permit modification and/or renewal is protested, a new
hearing will probably be necessary.

Bonding of wells could also fall under the geothermal regulatlons unless and until

a decision is made to use a well for injection/disposal, which would require

financial assurance under WQCC regulations.

Los Lobos must also comply with all permit requirements of both Geothermal and
WQCC regulations for injection wells in the event any production well is .
converted into an injection/disposal well.

The risks for Los Lobos associated with proceeding under this option: 1) Well
testing of any new wells and/or production wells converted to injection wells still
requires a WQCC modification to the existing permit and production wells may
not meet injection well regulatory requirements, if not constructed accordingly; 2)
A well application and/or modification to the permit may be denied depending on



the circumstances at the time a modification to the permit is requested for
injection and/or for well testing.

3) Proceed under both WQCC and Geothermal regulations and associated bonding
requirements to obtain permitting for proposed injection wells at new locations. Any new
injection well location different from the locations specified in the current discharge
permit will require permitting in compliance with both regulations. New injection wells
will be handled under one WQCC modification and/or at the time of permit renewal
issuance.
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GEA’s GEOTHERMAL ENERGY WEEKLY May 7, 2012

Minnesota: UMD Finds Geothermal Potential

Geologists at the University of Minnesota Dulﬁth’s Natural Resources Research Institute have analyzed data in a
government-funded study of the state’s geothermal potential. The team found the state has three times the
energy potential than earlier estimatéd, saying the state’s granite geology makes for a stable working
environment. The study takes enhanced geothermal system advancements into consideration. Commenting on
next steps, Steve Hauck, program manager for the UMD institute told press researchers or an energy company
should “take a much closer look to pinpoint good areas for geothermal.” Hauck added that the estimated $140

million price tag for a 50-MW geothermal plant is competitive with other energy sources, including natural gas.

New Mexico: PNM Cites Power from Lightning Dock in 2014 Plans

The Public Service Co. of New Mexico’s newly submitted renewable enerqy procurement plan for 2013 and 2014
calls for a 20-year PPA for use of geothermal power. The énergy would come from the 10-MW Lightning Dock
plant by Cyrq Energy in southwest New Mexico, planned for construction and scheduled to begin start-up
operations in January 2014. PNM is also asking for a “pay-as-you-go” rate rider that would adjust the cost to
customers by spreading it out rather'than charging a lump sum. PNM also plans to add solar power and solar PV

and to purchase renewable energy credits from wind farms.

Washington: Geothermal Candidate Mount Baker one of Most-Studied in the Region

An article on Tgdaily.com sheds further lights on a site at Mount Baker that may open for geothermal leasing.
The volcano was last active in the mid-1970s, spurring the temporary closure of its recreation areas around the
Baker Lake reservoir. The peak remains one of the most-studied in the Cascades. Additionally, according to the
article a geothermal company today would be required to avoid nesting sites of northern spotted owls and

marbled murrelets by at least 65 yards (2010 FS record of decision). The U.S. Forest Service is seeking public

comment until May 20 on whether to lease the lands (sée Notices in this newsletter).



Notice Requirements For New Discharge Permits and Modifications

20.6.2.3108 PUBLIC NOTICE AND PARTICIPATION:

A. Within 15 days of receipt of an application for a discharge permit, modification or renewal, the
department shall review the application for administrative completeness. To be deemed administratively complete,
an apphication shall provide all of the information required by Paragraphs (1) through (5) of Subsection ' of
20.6.2.3108 NMAC and shall indicate, for department approval, the proposed locations and newspaper for providing
notice required by Paragraphs (1) and (4) of Subsection B or Paragraph (2) of Subsection C 0 20.6.2.3108 NMAC.
The department shall notify the applicant in writing when the application is deemed administratively complete. If the
department determines that the application is not administratively complete, the department shall notify the applicant
of the deficiencies in writing within 15 days of receipt of the application and state what additional information is
necessary.

B. Within 30 days of the department deéming an application for discharge permit or discharge permit
modification administratively complete, the applicant shall provide notice, in accordance with the requirements of
Subsection I of 20.6.2.3108 NMAC, to the general public in the locale of the proposed discharge in a form provided
by the department by each of the methods listed below:

(1) for each 640 contiguous acres or less of a discharge site, prominently posting a synopsis of the
public notice at least 2 feet by 3 feet in size, in English and in Spanish, at a place conspicuous to the pubtic,
approved by the department, at or near the proposed facility for 30 days; one additional notice, in a form approved
by and may be provided by the department, shall be posted at a place located off the discharge site, at a place
conspicuous to the public and approved by the department; the department may require a second posting location for
more than 640 contiguous acres or when the discharge site is not located on contiguous properties;

(2) providing written notice of the discharge by mail, to owners of record of all properties within a
1/3 mile distance from the boundary of the property where the discharge site is located; if there are no properties
other than properties owned by the discharger within a 1/3 mile distance from the boundary of property where the
discharge site is located, the applicant shall provide notice to owners of record of the next nearest adjacent properties
not owned by the discharger;

(3) providing notice by certified mail, return receipt requested, to the owner of the discharge site if
the applicant is not the owner; and

(4) publishing a synopsis of the notice in Enghish and in Spanish, in a display ad at least three
inches by four inches not in the classified or legal advertisements section, in a newspaper of general circulation in
the location of the proposed discharge.

C. Within 30 days of the department deeming an application for discharge permit renewal
administratively complete, the applicant shall provide notice, in accordance with the requirements of Subsection F of
20.6.2.3108 NMAC, to the general public in the locale of the proposed discharge in a form provided by the
department by each of the methods listed below:

(1) providing notice by certified mail to the owner of the discharge site if the applicant is not the
owner; and ‘

(2) publishing a synopsis of the notice, in English and in Spanish, in a display ad at least two
inches by three inches, not in the classified or legal advertisements section, in a newspaper of general circulation in
the location of the discharge.

D. Within 15 days of completion of the public notice requirements in Subsections B or C of
20.6.2.3108 NMAC, the applicant shall submit to the department proof of notice, including an affidavit of mailing(s)
and the hist of property owner(s), proof of publication, and an affidavit of posting, as appropriate.

E. Within 30 days of determining an application for a discharge permit, modification or renewal is
administratively complete, the department shall post a notice on its website and shall mail notice to any affected
local, state, federal, tribal or pueblo governmental agency, political subdivisions, ditch associations and land grants,
as identified by the department. The department shall also mail or e-mail notice to those persons on a general and
facility-specific list maintained by the department who have requested notice of discharge permit applications. The
notice shall include the information listed in Subsection F 0f 20.6.2.3108 NMAC.

F. The notice provided under Subsection B, C and E of 20.6.2.3108 NMAC shall include:

(1) the name and address of the proposed discharger;

(2) the location of the discharge, including a street address, if available, and sufficient information
to locate the facility with respect to surrounding landmarks;

(3) abricf description of the activities that produce the discharge described in the application;



(4) abrief description of the expected quality and volume of the discharge;

(3) the depth to and total dmohcd solids concentration of the ground water most likely to be
affected by the discharge;

(6) the address and phone number within the department by which interested persons may obtam
information, submit comments, and request to be placed on a facility-specific mailing list for future notices; and

(7) a statement that the department will accept comments and statements of interest regarding the
application and will create a facility-specific mailing list for persons who wish to receive future notices.

G. All persons who submit comments or statements of interest to the department or previously
participated in a public hearing and who provide a mail or e-mail address shall be placed on a facility-specific
mailing list and the department shall send those persons the public notice issued pursuant to Subsection H of
20.6.2.3108 NMAC, and notice of any public meeting or hearing scheduled on the application. All persons who
contact the department to inquire about a specific facility shall be informed of the opportunity to be placed on the
facility-specific mailing list.

H. Within 60 days after the department makes its administrative completeness determination and all
required technical information is available, the department shall make available a proposed approval or disapproval
of the application for a discharge permit, modification or renewal, including conditions for approval proposed by the
department or the reasons for disapproval. The départment shall mail by certified mail a copy of the proposed
approval or disapproval to the applicant, and shall provide notice of the proposed approval or disapproval of the
application for a discharge permit, modification or renewal by:

(1) posting on the department’s website;

(2) publishing notice in a newspaper of general circulation in thls state and a newspaper of general
circulation in the location of the facility;

(3) mailing or e-mailing to those persons on a facility-specific mailing list;

(4) mailing to any affected local, state, or federal govemmental agency, ditch associations and
land grants, as identified by the department; and

(5) mailing to the governor, chairperson, or pre&dent of each Indian tribe, pueblo or nation within
the state of New Mexico, as identified by the department.

I The public notice issued under Subsection H shall include the information in Subsection F of
20.6.2.3108 NMAC and the following information:

(1) a brief description of the procedures to be followed by the secretary in making a final
determination;

(2) a statement of the comment period and description of the procedures for a person to request a
hearing on the application; and

(3) the address and telephone number at which interested persons may obtain a copy of the
proposed approval or disapproval of an application for a discharge permit, modification or renewal.

J. In the event that the proposed approval or disapproval of an application for a discharge permit,

modification or renewal is available for review within 30 days of deeming the application administratively complete,

the department may combine the public notice procedures of Subsections E and H of 20.6.2.3108 NMAC.

K. Following the public notice of the proposed approval or disapproval of an application for a
discharge permit, modification or renewal, and prior to a final decision by the secretary, there shall be a period of at
least 30 days during which written comments may be submitted to the department and/or a public hearing may be
requested in writing. The 30-day comment period shall begin on the date of publication of notice in the newspaper.
All comments will be considered by the department. Requests for a hearing shall be in writing and shall set forth the
reasons why a hearing should be held. A public hearing shall be held if the secretary determines there is substantial
public interest. The department shall notify the applicant and any person requesting a hearing of the decision
whether to hold a hearing and the reasons therefore in writing.

L. If a hearing is held, pursuant to Subsection K of 20.6.2.3108 NMAC, notice of the hearing shall be
given by the department at least 30 days prior to the hearing in accordance with Subsection H of 20.6.2.3108
NMAC. The notice shall include the information identified in Subsection F of 20.6.2.3108 NMAC in addition to the
time and place of the hearing and a brief description of the hearing procedures. The hearing shall be held pursuant to
20.6.2.3110 NMAC.

20.6.2 NMAC 17 L
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Chavez, Carl J, EMNRD

From: Chavez, Carl J, EMNRD :

Sent: Wednesday, April 25, 2012 12:25 PM

To: Sanchez, Daniel J., EMNRD

Cc: Ezeanyim, Richard, EMNRD; VonGonten, Glenn, EMNRD; Griswold, Jim, EMNRD; Gonzales,

Elidio L, EMNRD; Dade, Randy, EMNRD; Shapard, Craig, EMNRD; Perrin, Charlie, EMNRD;
Martin, Ed, EMNRD
Subject: Accepted ASTM Geothermal Single & Double Phase Therma! Fluids Chemical Analysis
S Procedures _ .

Daniel:

The ASTM E 947 — 83 (Standard Specification for Sampling Single-Phase Geothermal Liquid or Steam for
Purposes of Chemical Analysis) and ASTM E 1675 — 95a (Standard Practice for Sampling Two-Phase Geothermal
Fluid for Purposes of Chemical Analysis) Procedures have been saved in the OCD Training Folder (click here and see
“Sampling- ASTM Methods”) for your review and/or general knowiedge. The above ASTM Methods were provided to the
OCD by Los Lobos Renewable Power, LLC. for the Geothermal Project in Hidalgo County.

The above high-temperature thermal fluid sample procedures allow for a single phase (either liquid or steam) and double
phase (liquid and steam) to be collected appropriately and at final acceptable temperatures to meet EPA QA/QC and
DQO environmental laboratory analytical sampling and laboratory requirements.

I find them to be acceptable for the OCD UIC Geothermal Program under the WQCC Regulations.

Please contact me if you have any 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: Carld.Chavez@state.nm.us

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

"Why not Prevent Pollution; Minimize Waste; Reduce the Cost of Operations; & Move Forward with the Rest of the
Nation?" To see how, go to "Pollution Prevention & Waste Minimization" at:
http://www.emnrd.state.nm.us/ocd/environmental.htm#environmental)




Chavez, Carl J, EMNRD

From: Chavez, Carl J, EMNRD

Sent: Friday, April 20, 2012 8:44 AM

To: ‘Janney, David'

Cc: Sanchez, Daniel J., EMNRD; Brooks, David K., EMNRD VonGonten, Glenn, EMNRD; Dade,
Randy, EMNRD; Shapard Craig, EMNRD

Subject: Los Lobos Renewable Power, LLC Lightning Dock Geothemal Project GTHT-001 (OCD
Meeting Minutes 4/5/2012 Meeting in Santa Fe)

Attachments: Los Lobos-Meeting Minutes Final 4-5-12 Mtg in Santa Fe.pdf

David:

Please find attached the above subject meeting minutes. The minutes will be posted under the “Meetings” thumbnail on
OCD Online.

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/ ,

"Why not Prevent Pollution; Minimize Waste; Reduce the Cost of Operations; & Move Forward with the Rest of the
Nation?" To see how, go to "Pollution Prevention & Waste Minimization" at:
http://www.emnrd.state.nm.us/ocd/environmental.htm#environmental)




Lightning Dock Geothermal Project (Hidalgo County)
OCD Wendell Chino Conference Room, Santa Fe (4/5/2012)
. Meeting Minutes (Completed by Carl J. Chavez: 4/20/2011)

Attendees: OCD: Carl J. Chavez & Glenn von Gonten
Los Lobos Renewable Power, LLC (Cyrq Energy Inc.): David Janney (Designated
Agent)

Objective: To foster good communication on APD, sundry notices, and any other concerns/issues that
the parties identify during and after the meetings that need to be communicated and/or raised to each -
other’s attention. Note that communication meetings generally do not include direct compliance and
enforcement discussions for apparent reasons. : '

AGENDA

1. Amending the location of an injection well already approved by OCD via Discharge Permit.
Operator rescission of most recent G-101s and G-102s for new wells: 68-6, 88-6, and 45A-7
along with multi-well bond.

e OCD handed over the original well bond at the meeting and stopped its reviéw of the G-
Forms received at both the Santa Fe and Artesia DO.

2. Operator describes changes to current injection wells (42-18, 51-7, and 53-12) and the federal
“Modified Kettleman Nomenclature Numbering System”. The operator requested that Injection
Wells 51-7 and 53-12 be omitted from the OCD DP because they are being moved to different
kettleman sections; thus, the operator will submit new G-101s and G-102 Forms. In addition,
Injection Well 42-18 will remain in the same kettleman section, but will be moved requiring a G-
101, G-102 and G-103. All wells are located on federal land. The operator handed out the federal
kettleman information above and an updated map reflecting existing and future well locations that
it is planning inclusive of the above.

e OCD agreed that the Kettleman System is appropriate for well nomenclature. OCD
indicated that it could issue a “Modification” to the DP to remove references to the
injection well names, etc. for 51-7 and 53-12 based on OCD approvals. All new injection
wells require submittal of a completed C-108 application with an “Area of Review” of at
least 1 /2 mile. In addition, OCD requires that the operator submit a WQCC Bond Rider
to its existing WQCC multi-well bond replacing the aforementioned injection wells with
the new 54-12 and 63-7 injection wells. In addition, the OCD will add Production
Well55-7 to the Modification, since it was bonded, reworked, and recompleted to be
included in the DP. The OCD prefers to issue the “Modification” letter after the wells
have been approved by the OCD, if approved. ‘

3. Water quality or chemistry of deep geothermal fluids. The operator indicated that it cannot set a
sample pump near the formation at depth due to the extreme thermal temperature. The operator
indicated that it currently sets the pump in the well and/or open well-bore down about 1,400 ft.
into the well and evacuates the well-bore and/or well casing fluid for sample procurement and
analytical laboratory testing.
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o OCD notices that the operator is basically sampling stagnant and comingled formation
Sluids in the well based on the method and that accurate formation specific water quality
information may not be obtainable based on this method. OCD is concerned about
deeper drilling and well completions based on the above and the potential for
contamination of the fresh water resource to occur. The operator currently lacks
knowledge of where the depth of basal fresh water exists in the project area.

*  Based on the above, the OCD requests to know how the operator will address the OCD
concern(s) in order for it to approve deeper drilling requests. A cross-section(s)
identifving the top and bottom of fresh or protectable water with an acceptable casing
program may help to address this issue.

e The operator handed out ASTM documents: “E 947-83 and E 1675 — 95a” related to
single and two phase chemical analysis. The OCD is currently reviewing the documents.

4. Other agency (i.c., BLM, OCD, etc.) issues, discussions, etc.

A. Operator discussed the need for better communication between the BLM and OCD on the
GDP/SN application process on federal land and/or federal mineral estate.

OCD is currently communicating with the BLM on a co-agency review process on federal land
and/or federal mineral estate. Once the BLM and OCD agree on this, the OCD will share the
procedure that may assist the operator in streamlining the permit process with the agencies.

Based on OCD communication with the third permitting agency involved with geothermal
projects, the Office of State Engineer (OSE), OCD has received a message indicating that OSE
will await well permit and sundry notice approvals from the BLM and OCD before completing its
permit approval process, if necessary in accordance with statutory requirements. The OSE urges
the operator to be consistent with applications, permit info. sundry notices, etc. that it sends to
the BLM and OCD to promote efficiency in the process. Note that there is no guarantee that
approvals from the BLM and OCD may be acceptable to the OSE, therefore, the operator will
need to communicate separately with the OSE on all permits to drill and sundry notices submitted
to the BLM and OCD to ensure that OSE may approve the approvals of the BLM and OCD. The
above is also accurate for geothermal wells on state land and state mineral estate, except the
BLM would not be involved in the permit and/or sundry notice process on state land and/or state
mineral estate.

5. Miscellaneous

A. Notice of Intent (NOI) required by the OCD to inject/discharge associated with exploration
phase testing outside of the OCD discharge permit provisions.

e The OCD Attorney David Brooks indicated that the OCD must review Notice of Intent
(NOI) to inject/discharge during the exploration phase from the operator from now on.
The NOI will require submittal of a G-103 Sundry Notice for the well being discharged
into and satisfy the WQCC 20.6.2.1201 et seq. NMAC regulations for such an NOI. The
OCD may likely approve discharges without requiring a permit where the extraction and
injection are within the same aquifer system, etc., but these tests should occur within the
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target zone 3,400 ft. below ground and/or below water supply wells within the area and
as specified in the OCD Discharge Permit.

Discharges in non-conformance with the above paragraph may require the operator to
demonstrate that it meets WQCC Regulations: 20.6.2.7(WW) NMAC and 20.6.2.3103
NMAC. :

B. G-101 Well Form

The field option denoted as “Wildcat” shall be left undesignated by the operator, since
there has not been enough exploration to complete the designation and the term is not
defined in the geothermal regulations and appears to be a relic of oil and gas
regulations. The other options: “Field” and “Pool” suggest that the geothermal
reservoirs have been defined, which does not appear to be the case today.

C. Well Bonding

The operator requested a letter from the OCD stating for the financial institution what it
requires for bonding.

The OCD responded that it does not interface or send instruction letters to the financial
institution responsible for operator well bonding, and if there are any questions, the
financial institution may contact the OCD Attorney to resolve them before final submittal
to the OCD. The OCD usually receives Bond Riders with any changes or additions to the
terms, amounts, etc. on existing single and multi-well bonds.

D. Updated map

The operator handed out a map and the OCD verbally communicated on the day after the
meeting with the operator that there are symbols on the map that reflect locations that
the operator indicated during the meeting would be omitted. A preliminary review of the
map drew OCD concerns about correlative rights and well spacing, etc. The operator
indicated that a new map would be developed that should reflect only existing and/or
actual well locations to physically verify what exists or is about to exist on the project.

E. Handwritten notes on OCD G-forms

e According to the OCD Attorney, hand written notes of G-102 forms indicating the GPS

coordinates for the well is acceptable to the OCD. The concern is the accuracy, but will
be reconciled in the siting and approval process by the OCD.

6. OCD potential issues identified from the meeting

OCD is concerned about current well drilling, water quality sampling, and construction
methods and potential for contamination of fresh water aquifer systems in the project area.
The key concern is the protection of the fresh water aquifer(s) in the Animas Valley where the
base of fresh water has not been identified and where the current drilling, water quality
sampling methods, and well completion (open-hole) practices may not be protective of the
[fresh water resource(s) in the project area. For example, if the operator breaches a brine
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Jormation at depth and does not recognize it, a well may be completed that is contaminating
protectable water and current water quality sampling methods may not detect it in order to
undertake plug back procedures to remedy the situation.

o A BLM/OCD joint APD review process to streamline the review process may not be approved

* by the BLM. Draft agenda language was sent to BLM in Las Cruces for feedback. If
approved, the operator must submit APDs that adequately address federal and state
regulations in each submittal to ensure compliance with both federal and state
geothermal regulations and to streamline the process.

o OCD now requires during the exploration phase of the project a “Notice of Intent” (NOI) via
G-103 form submittal to inject/discharge under WQCC 20.6.1201 NMAC for any injection
into the geothermal reservoir where the OCD discharge permit does not apply, i.e., during
the geothermal exploration phase of the project. For example, pump testing may be straight

Jforward in this process; however, non-standard testing with chemical additions, etc. may
require more rigorous review and may require a permit and/or be prohibited by the OCD.

Attachments (see OCD Online GTHT-1 “Mectings” thumbnail)
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Chavez, Carl J, EMNRD

From: Janney, David [david.janney@amec.com]
Sent: Tuesday, April 03, 2012 11:07 AM

To: Chavez, Carl J, EMNRD

Subject: Kettleman well numbering system
Attachments: BLM_Form_3260-2.pdf

Greetings Carl:

In our conversation last week you indicated you would like to see some information regarding the Kettleman well
numbering system. Please find attached the BLM GPD that includes the Kettleman well numbering system. .

Regards,

David W. Janney, PG

Senior Geologist

AMEC Environment and Infrastructure
8519 Jefferson, NE

Albuquerque, NM 87113
505.821.1801 off

505.821.7371 fax

505.449.8457 cell

The information contained in this e-mail is intended only for the individual or entity 1o whom it is addressed.

Its contents {including any atlachments) may contain confidential and/or privileged information,

I you are not an infended recipient you must not use, disclose, disseminale, copy or print its contents,

It you receive this e-mail in error, pleasa notify the sender by reply e-mail and delete and destroy the message.



GENERAL INSTRUCTIONS

This form shall be submitted for any application to drill for, test, cxtract, produce, dispose and/or utilize the actual geothermal resources on Federally Icased land or lands covered by a unit or

cooperative agreement.

SPECIFIC INSTRUCTIONS

Item 1C: Show the current status for existing wells: I=injecting, F=flowing, P=pumping,
HE =hcat exchange, SI=shut-in, WS=watcr supply, OB=obscrvation, O=other (explain).

Item 7: Number wells using the Modified Kettleman Well Numbering System (see below).
Itemn 15: Show the surface location coordinates from the nearest section corner or tract lincs
and if the well is to be directionally drilled, the proposed production zone coordinates (fop and
bottom) from the surface location.

Item 19: Indicate reference datum from which measurement was made (see item 20).

Item 20. If the reference datum shown is not the graded mat, aiso show the measurement from

the mat surface (e.g., mat-to derrick floor (DF) measurement, mat-to-rotary table (RT) meas-
urement, mat-to-kelly bushing (KB) measurement, etc.).

Item 21: For subscquent well work the latest well conditions along with ail proposed additions
and changes must be shown. To show current well conditions, either fill out this item or attach
the latest completion report on the subject well.

{tem 22: Summarize other pertinent existing data such as producing and injecting zones, type,
size, and density of perforations and perforated intervals, ctc., in addition to the proposed work.
Indicate rcasons for changes undertaken.

PROCEDURE FOR NUMBERING GEOTHERMAL WELLS USING THE
WELL NUMBERING SYSTEM

MODIFIED KETTLEMAN

1. Subdivide the scctions where the wells are to be located into 10-acre (660 feet x 660 feet)
subdivisions. Number cach horizontal and vertical subdivision starting in the northwest corner
of cach scction with' 1. 1 and increasing to the cast and south. A regular 640-acre section con-
tains 64 subdivisions numbered from 11to 88 (vertical digit first, followed by horizontal digit).
2. Number the first vertical well with the number of the 10-acre subdivision in which it is locat-
ed, followed by the section number. (See Examples "A", "B", and "C", below.) If the first
well is dircctionally drilled, number it with the subdivision number of its surface location, fol-
lowed by the subdivision number in which the bottom of the complction interval lies and that
scction number (If different from the surface section mumber), and followed by the surface sec-

tion number. (See Example "D".)

3. Subsequent wells drilled from the same 10-acre surface location are numbered in the manner
described above with an A, B, C, ctc., added following the surface subdivision number. (See
Examples “E” and “F".)

4. For scctions with irrcgular boundarics, align a 10-acre grid pattern North-South, running
through the westernmost section point or line, and East-West, running through the northernmost
scction point or linc. Number wells according to the 10-acre grid, subdividing as far as possible
to the cast and south.

26-35  Example D Dircctional 88(28-36)-35
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Example B 103-36  Example E  Dircctional 33A(86-36)-6
Example C 33-6 Example F Dircctional 33B(52)-6
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(Continued on page 3)
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Form 3260-2 UNITED STATES FORM APPROVED

(September 2001) DEPARTMENT OF THE INTERIOR . OMB No. 1004-0132
BUREAU OF LAND MANAGEMENT ' Expircs: January 31, 2004
GEOTHERMAL DRILLING PERMIT

The Bureau of Land Management (BLM) requires this form or other BLM approved forms to be prepared -
and filed in triplicate with requisite attachments with the authorized officer. The authorized officer must | 8- Surface Manager:[ JBLM [_JFS
approve this permit prior to any lease operation. [:]Other

la. Type of Work: Drill New Well Redrill Deepen Plug Back Directionally Dirill Other 9. Unit Agreement Name
p .

7. Lease Serial No.

Ib. Well Type: [ _JProduction [ J1njection [JHeat Exchange [ _]Observation [_JWater Supply [_JOther 10. Well No. 11. Permit No.
lc. Well Status: : ' ‘ 12. Field or Area
2. Name of Lessee/Operator . } : 13. Sec., T., R.,, B. & M.

3. Address of Lessee/Operator

4. Location of Well

At surface 14. County

At proposed prod. zone ’ 15. State
5. Distance from Proposed Location to Nearest Property or Lease Line 16. Approx. Starting Date
6. Distance from Proposed Location to Nearest Well, or Previously Applied for Well Location on this Lease. 17. Acres Assigned (Well Spacing)

O— —
18. Drilling Media and Characteristics: Air 19. Proposed Depth 20. Elevations: DEstimated DFinal
Water Mud Foam ther Measured:
_D D D ) ~ Reference Datum: DGR DMAT DDF DKB DRT
True Vertical: [—]Casinghead Flange |_|Other

21. Existing and/or Proposed Casing and Cementing Program (List existing program first, followed by proposed program, and separate by a sufficient space to clearly
distinguish the two programs)

SIZE OF HOLE | SIZE OF CASING | WEIGHT PER FOOT COUPLING GRADE SETTING DEPTH QUANTITY OF CEMENT
(Collars & Threads) Top Bottom

22. Proposed Work Summary

23.

Signed Title Date

(This space for Federal use)

Approved by . Title Date

Conditions of Approval, If Any:

Title 18 U.S.C. Section 1001, makes it a crime for any person knowingly and willfully to make to any department or agency of the United States any false, fictitious or
fraudulent statements or representations as to any matter within its jurisdiction.

(See instructions on page 2)



NOTICE

The Paperwork Reduction Act of 1995 requires us to inform you that:

We are collecting this information to allow us to evaluate the technical, safety, and
environmental factors involved with geothermal resources on Federal geothermal
leases.

This information will be used to analyze and approve operations.

Response to this request is mandatory only if you want to initiate drilling operations
on a geothermal lease.

BLM would like you to know that you do not have to respond to this or any other

Federal agency-sponsored information collection unless it displays a currently valid
OMB control number.

BURDEN HOURS STATEMENT

Public reporting burden for this form is estimated to average 10 hours per response,
including the time for reviewing instructions, gathering and maintaining data, and
completing and reviewing the form. Direct comments regarding the burden estimate
or any other aspect of this form to U.S. Department of the Interior, Bureau of Land
Management (1004-0132), Bureau Information Collection Clearance Officer, (WO-630),
1849 C Street, Mail Stop401 LS, N.W., Washington, D.C. 20240.

(Form 3260-2, page 3)
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An American National Standard *~

AMERICAN SOCIETY FOR TESTING AND MATERIALS
100 Barr Harbor Dr., West Conshohocken, PA 19428
Reprinted from the Annual Book of ASTM Standards. Copyright ASTM

Standard Specification for

Sampling Single-Phase Geothermal Liquid or Steam for

Purposes of Chemical Analysis'

This standard is issued under the fixed designation E 947; the number immediately following the designation indicates the year of
original adoption or, in the case of revision, the year of last revision. A number in parentheses indicates the year of last reapproval. A
superscript epsilon (€) indicates an editorial change since the last revision or reapproval.

€' Notre—Keywords were added editorially in April 1996.

1. Scope

1.1 This specification covers the basic requirements for
equipment to be used for the collection of uncontaminated and
representative samples from single-phase geothermal liquid or
steam. Geopressured liquids are included. Fig. 1
2. Application

2.1 This specification covers only that equipment which is
commonly used for the sampling of single-phase geothermal
liquid or steam. It does not cover specialized equipment
required for, and unique to, a specific test or method of
analysis. The specification covers items such as valves, fittings,
tubing, cooling coils and condensers, pumps, degassers, sample
containers, sample probes, and packaging materials, but ex-
cludes equipment used in specific testing and analysis.

2.2 This procedure applies to single-phase 'steam or liquid
streams prior to separation and to separated single- phase steam
or liquid streams.

2.3 For most geothermal and geopressured fluids tested by
the procedures outlined in this specification, both liquid and
gas samples may be collected.

3. Sample Probes

3.1 Sample probes shall be used to extract liquid of steam
from the main part of the geothermal flow rather than using a
wall-accessing valve and pipe arrangement.

3.1.1 The probe permits the sampling of various positions
within the flow to determine whether stratified or annular
two-phase flow is present which would bias a single-point
sample.

3.2 Sample probes shall be designed to extract representa-
tive samples from flowing systems. Special attention during
construction of the probe shall be given to the stresses that the
probe will later be subjected to during insertion mto and
operation in, a pressurized flowing system.

3.3 The sampling probe (Fig. 2) passes through the sliding
seal and access valve in order that liquid or steam can be
sampled from the mainstream of the flow line. Thereafter, the

! This specification is under the jurisdiction of ASTM Committee E-44 on Solar,
Geothermal, and Other Alternative Energy Sources and is the direct responsibility of
Subcommittee E44.15 on Field Development.

Current edition approved May 27, 1983. Published August 1983,

sample contacts only surfaces that the operator can verlfy are
noncontaminating and nonabsorbing.

3.3.1 Moving the probe tip across the diameter of the pipe .
may allow the operator to determine the existence of stratifi-
cation or multiphase sampling probléms.

3.3.2 Flow regulation is accomplished downstream of the
cooling coils in order to avoid residual flashing into steam at
the point. of pressure reduction. Flashing may cause scale
deposition which would preclude the accurate determination of
certain constituents.

4. Sampling Lines

4.1 Safety—Sampling lines shall be as short as practical and
of sufficient strength to prevent structural failure.

4.2 Construction—All sample lines shall be constructed to
eliminate traps in which condensate, entrained particulates, or
scale precipitates might settle since they may be partially
emptied with changes in flow conditions and may result in
sample contamination. Allow for thermal expansion.

5. Valves, Fittings, and Gages

5.1 Valves which control access to the sampling point shall
have straight throats (frequently designated as ball, plug, and
gate valves). For flexibility of sampling, a minimum of |n#-in.
diameter throat is recommended. This permits a probe to be
inserted directly into the flow.

5.2 It is recommended that at least one full-port shut-off
valve be placed on the downstream end of the sample probe so
that the sampling line may be isolated when desired.

5.3 Throttling devices such as valves, capillary tubes, or
orifices, if used, shall be placed at the sample outlet of the
cooler or condenser. This practice will ensure cooling at the
highest pressure and will minimize the possibility of fluid
flashing or scale forming in the cooling coil. A head column
such as that recommended for normal water and steam sam-
pling (Specification D 1192, for Equipment for Sampling
Water and Steam?) shall not be used because it provides a
mechanism for gas separation and escape prior to sample
collection.

5.4 Equipment adequate to determine the pressure and

% Annual Book of ASTM Standards, Vol 11.01.
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FLUID FLOW
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FIG. 1 Example Assembly (Particularly Suited for Liquid Flows)
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ON SAMPLE PORT

SEAL FITTING

SAFETY CHAIN

FIG. 2 Sample Probe

temperature of the mainstrem liquid or steam flow shall be
utilized.

. -6. Sample Cooler

6.1 The tube through which the sample flows shall be
continuous through the cooling location so there will be no
possibility of sample contamination or dilution from the
cooling water. The internal diameter of the tube is suggested to
be no larger than that of the sample probe so that storage within
the coil is low and the time lag of sample through the cooling
phase will be a'minimum. '

6.2 When the temperature of the sample is above the boiling
point of water, it may be advantageous, in order to conserve
ice, to use a precooler containing water to lower the tempera-
ture of the sample before it enters the cooler. The temperature
of the sample can then be controlled by the flow rate and the
temperature of the final cooling bath (frequently an ice water
bath).

7. Materials and Lubricants

7.1 Lubricants:

"7.1.1 No lubricant shall be used in the collection containers,
or their valves and seals, where it could contact the sample and
bias the components of interest. This is particularly important
if minor constituents are to be measured.

7.1.2 Other valves and moving parts in the sampling equip-
ment that contact the sample should .be lubricated to the
minimum extent consistent with service life.

7.2 Materials:

7.2.1 In all cases, the sampling equipment shall be made of

‘materials resistant to corrosion by the sample and that will not

bias the results. Stainless steel, glass, and polymers are
examples of materials that are generally satisfactory.
7.2.2 Copper-based alloys should be avoided.
8. Liquid Sample Containers
- 8.1 Liquid sample containers and compatible closures shall
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not bias the sample components of interest. Sample contain-
ment shall conform to EPA guidelines.®> These guidelines
recommend the collection of liquid samples in either plastic or
glass containers. Boron and silica samples should be collected
in plastic containers.

8.2 The closures of the filled sample containers shall be
fixed in place to prevent accidental opening in transit. Alter-
natively, the sample containers may be secured inside. a
shipping container designed to prevent disturbance of the inner
container.

9. Gas Sample Containers

9.1 Devices used to collect and transport the gas component
of the samples (as shown in Fig. 3) shall be resistant to
chemical reactions and to gaseous diffusion or adsorption.
They should be filled to equal or exceed atmospheric pressure
to prevent air from leaking into the sample container.

10. Filters
10.1 Filters, when used, shall be housed in a pressure-tight

? Federal Register, Vol 44, No. 244, pp. 75050-75052.

EXCESS SHUT-OFF
STEAM VALVE
VENT

SYSTEM -
ACCESS
VALVE

STEAM

fLow CONTROL

VALVES

SAMPLE
PROBE

VALVE

STEAM
CONDENSER

PRESSURE -
REOUCTION

container assuring that the full flow passes through the filter.

11. Cleaning

11.1 The sampling apparatus shall be kept clean.

11.2 When finished sampling, or when the sampling appa-
ratus will be idle, the interior of the apparatus shall be rinsed
with distilled water to minimize corrosion and contamination.-

11.3 It may be necessary to disassemble and clean new
equipment prior to initial use.

12. Example of Sampling Train

12.1 Examples of a sampling train are shown in Fig. 3 and
Fig. 1. Consideration should be given to the force generated by
any specific combination of probe diameter and system pres-
sure and to the limitations and safety of sliding seals. A
combination of probe tip bead and safety chain are recom-
mended to restrict forcible ejection of the probe from the line.
being sampled. In unsafe cases, a fixed connection is preferred.

13. Keywords
13.1 chemical analysis; geopressured liquid; geothermal

. liquid; geothermal steam; single-phase geothermal liquid;

single-phase geothermal steam

TO ATMOSPHERE

NON-CONDENSIBLE
GAS COLLECTOR OR .
VOLUME MEASUREMENT

(GENERIC PLACEMENT)

CONDENSATE
COLLECTION

BOTTLE

FIG. 3 Example Assembly (Particularly Suited for Steam Flows)

The American Society for Testing and Materials takes no position respecting the validity of any patent rights asserted in connection
_with any item mentioned in this standard. Users of this standard are expressly advised that determination of the validity of any such
patent rights, and the risk of infringement of such rights, are entirely their own responsibility.

. This standard is subject to revision at any time by the responsible technical committee and must be reviewed every five years'and
if not revised, either reapproved or withdrawn. Your comments are invited either for revision of this standard or for additional standards
and should be addressed to ASTM Headquarters. Your comments will receive careful consideration at a meeting of the responsible

“technical committee, which you may attend. If you feel that your comments have not received a fair hearing you should make your
views known to the ASTM Committee on Standards, 100 Barr Harbor Drive, West Conshohocken, PA 19428.
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Standard Practice for
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1. Scope

1.1 The purpose of this practice is to obtain representative
samples of liquid and steam as they exist in a pipeline
transporting two-phase geothermal fluids.

1.1.1-The liquid and steam samples are collected and
properly preserved for subsequent chemical analysis in the
field or an off-site analytical laboratory.

1.1.2 The chemical composition data generated from the
analysis of liquid and steam samples may be used for many
applications important to geothermal energy exploration, de-
velopment, and the long-term managed exploitation of geother-
mal resources. These applications include, but are not limited
to, resource evaluations such as determining reservoir tempera-
ture and the origin of reservoir fluids, compatibility of pro-
duced fluids with production, power generation and reinjection
hardware exposed to the fluids (corrosivity and scale deposi-
tion potential), long-term reservoir monitoring during field
exploitation, and environmental impact evaluations including
emissions testing.

1.1.2.1 To fully utilize the chemical composition data in the
applications stated in 1.1.2, specific physical data related to the
two-phase discharge, wellbore, and geothermal reservoir may

be required. Mathematical reconstruction of the fluid chemistry -

(liquid and steam) to reservoir conditions is a primary require-
ment in many applications. At a minimum, this requires precise
knowledge of the total fluid enthalpy and pressure or tempera-
ture at the sample point. Fluid reconstruction and computations
to conditions different from the sample collection point are

beyond the scope of this practice.
1.2 This practice is limited to the collection of samples from

two-phase flow streams at pressures greater than 10 psig and .

having a volumetric vapor fraction of at least 20 %. This
practice is not-applicable to single-phase flow streams such as
pumped liquid discharges at pressures above the flash point or
superheated steam flows. Refer to Specification E 947 for
sampling single-phase geothermal fluids.

1.3 The sampling of geothermal fluid two-phase flow
streams (liquid and steam) requires specialized sampling

! This practice is under the jurisdiction of ASTM Committee E-44 on Solar,
Geothermal, and Other Alternative Energy Sources and is the direct responsibility of
Subcommittee E44.15 on Geothermal Field Development.

Current edition approved Oct. 10, 1995. Published December 1995. Originally
published as E 1675 — 95. Last previous edition E 1675 — 95.

equipment and proper orientation of sample ports with respect

to the two-phase flow line. This practice is applicable to wells

not equipped with individual production separators.

1.4 In many cases, these techniques are the only possible
way to obtain representative steam and liquid samples from
individual producing geothermal wells. The sampling prob-
lems that exist include the following:

1.4.1 Unstable production flow rates that “have a large
degree of surging,

1.4.2 Unknown percentage of total flow that is flashed to
steam or is continuously flashing through the production
system,

1.4.3 Mineral deposition during and after flashing of the
produced fluid in wellbores, production plpmg, and sampling
trains,

144 Stratlﬁcatlon of flow inside the pipeline and unusual
flow regimes at the sampling ports, and

1.4.5 Insufficient flash fraction to obtain a steam sample.

1.5 This practice covers the sample locations, specialized
sampling equipment, and procedures needed to obtain repre-
sentative liquid and steam samples for chemical analysis.

1.6 This standard does not purport to address all of the
safety concerns, if any, associated with its use. It is the
responsibility of the user of this standard to establish appro-
priate safety and health practices and determine the applica-
bility of regulatory limitations prior to use. For specific hazard
statements, see Section 7.

2. Referenced Documents

2.1 ASTM Standards:

E 947 Specification for Sampling Single-Phase Geothermal
Liquid or Steam for Purposes of Chemical Analysis?

2.2 Other Document:

ASME Code Section VIII, Division 1(1986), Pressure Ves-
sel Design, Fabrication and Certification®

3. Summary of Practice

3.1 Samples are collected from a pipeline carrying two-
phase geothermal fluids by using a sampling separator that
separates liquid and steam phases.through centrifugal force. A

2 Annual Book of ASTM Standards, Vol 12.02.
* Available from American Society of Mechanical Engineers 345 E. 47th St. New
York, NY 10017.

.
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fraction of the separated steam is condensed and a fraction of
the separated liquid is cooled. Portions of the condensed steam
and cooled liquid are collected in appropriate sample contain-
ers for subsequent chemical analysis.

4. Significance and Use

4.1 The objective of this practice is to obtain representative
samples of the steam and liquid phases as they exist in the
pipeline at the sample point, without allowing steam conden-
sation or additional liquid flashing in the separator. A signifi-
cant feature of the practice is the use of a cyclone-type
separator for high-efficiency phase separation which is oper-
- ated at flow rates high enough to prevent significant heat loss
while maintaining an internal pressure essentially the same as
the pipeline pressure.

4.2 Another significant feature of the practice is to locate the
sampling separator at a point on the pipeline where the
two-phase flow is at least partially stratified to aid in the
separation process. It is neither necessary nor possible to pass
representative proportions of each phase through the sampling
separator to obtain representative samples. The separator is

“usually attached to an appropriately oriented port to collect
each specific phase—normally on top of the line for steam and
at the bottom for liquid. In some cases, piping configurations
can genecrate unusual flow regimes where the reverse is
required.. If the ratio of one phase to’ another is not extreme,
representative samples of each phase can often be obtained
from a horizontal port on the side of the pipeline.

4.3 This practice is used whenever liquid or steam samples,
or both, must be collected from a two-phase discharge for
chemical analysis. This typically includes initial well-testing

operations when a well is discharged to the atmosphere or
routine well production when a well discharges to a fluid
gathering system and power plant. The combined two-phase
flow of several wells producing through a common gathering
system may also be sampled in accordance with this practice.

4.4 This practice is not typically employed when individual
wells produce to dedicated production separators. In these
cases, the separated steam and liquid at the outlet of the
production separator is sampled in accordance with single-
phase sampling methods (Specification E 947).

5. Sample Location

5.1 Sample locations vary and are dependent upon the gross
quantities of each phase at the sample point. If sample ports are
properly oriented on the two-phase pipeline, a certain degree of
phase stratification will have occurred prior to sampling,
facilitating further separation of tlhie target phase through the
sampling separator.

5.2 Ports are ideally located on the top and bottom of the
pipeline at least eight diameters downstream and two diameters
upstream of major flow disturbances such as pipe bends,
reductions, valving, etc. (see Fig.1).

5.2.1 In cases where the fluid contains substantial quantities
of solid debris that may plug the sample port, the liquid port
can be located at a 45° angle from the bottom, provided that a
sufficient liquid phase is present.

5.2.2 If the flow regime is known, the number of ports may
possibly be reduced to a single port located either on the side,
top, or bottom of the two-phase pipeline. Sufficient quantities
of each phase must be available at the single port to allow
collection of representative steam and liquid samples.

Bul Plu

1" Rdl Port
Gate Vdve
NPT, CS

/

I Threddlet CS

|

™~

Top of lne
| 2 plpe
<——— 8 pipe diameters downstream | diameters H‘
' . upstream
Side of lne
Flow Same port and valve
configuration
\ /_

-

Note 1-—Minimum pipe diameters required upstream and downstream of major flow disturbances (piping bends, reductions).
FIG. 1 Two-Phase Flowline Sampling Separator Ports
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'5.2.3 The sample ports must be at least 1-in. diameter and
configured with a-full-open port ball or gate valve. This
requirement is necessary to ensure that only a minimal pressure
drop occurs through the port valve and associated piping. Scale
and debris often reduce the effective inner diameter of the port,
therefore smaller ports are not recommended. The port size
restriction also provides a safety margin given the weight of the
separator and force needed to install and remove fittings from
the port.

5.3 Sample ports should never be located on side-stream
piping from the main flow line unless only the side-stream
fluids are to be characterized. The proportions of each phase
are not likely to remain the same in a flow stream split off from
the main flow line. Any pressure reduction in the side stream
piping will change the steam and liquid compositions to an
- unknown degree.

6. Equipment

6.1 Sampling Separator—A cyclone-type separator rated to
. the pipeline pressure at the sample point, including a pressure
gage, temperature probe, and sight glass (optional). The
separator should be designed to attach directly to the sample
port to minimize heat loss and pressure drop.

6.1.1 A typical sampling separator is shown in Fig. 2. This
is a cyclone-type separator with a 1-in. pipe inlet attached at a
tangent to the separator body. The separator is rated to 500 psig
at S00°F. A pressure gage and thermocouple are located at the
top of the separator, and steam and liquid sample valves are
located at the bottom. Steam is drawn from the top of the
separator through an axial pipe extending up from the bottom
of the vessel. Liquid is drawn directly off the bottom. Internal
baffles prevent liquid films from rising up the inner walls of the
vessel with the steam flow to the sample valves. Vortex
breakers are placed in the bottom of the vessel to prevent steam
entrainment in the liquid flow to the sample valves.

‘6.1.1.1 The vent valve on the side of the sampling separator
(No. 2 in Fig. 2) can be used to maintain an excess flow of
steam and liquid through the separator, beyond the amount
needed for sample collection. If sufficient quantities of each
phase are present, the side vent valve will maintain a liquid
level about 2 in. above the liquid sample valve (No. 5 in Fig.
2). This allows collection of both steam and liquid samples
from the separator without the need to adjust the liquid level.

6.1.1.2 An optional sight-glass (PFA-fluorocarbon) for liq-
uid level is located along one side of the separator to aid in
proper separator operation and confirm the position of the
liquid level. The sight glass is only rated to 250 psig and must
be removed for higher pressure operation.

6.2 Sample Hoses—Sample hoses are PFA-lined stainless
steel braided hoses rated to 500 psig and 450°F. JIC type
fittings or quick-disconnect fittings attach hoses to the separa-
tor and condenser. Hoses are dedicated to either steam or liquid
service to prevent cross-contamination. The inner diameter of
the hose should not exceed 0.375 in. Stainless steel tubing may
also be used (0.25 to 0.375-in. outside diameter), although it is
less convenient. Convoluted, flexible stainless steel hose is

specifically excluded due to potential entrapment and contami-

nation problems caused by the internal convolutions,
6.3 Condenser—A sample condenser configuration with

1) 1 in. Two-Phase Inlet (Hammer Union)
2) %2 in. Vent Valve (Regulating Vaive or Ball Valve)
3) ¥4 in. Steam Sample Valve (Regulating Valve)
4) 2 in. Steam Bleed Valve (Regulating Valve)
5) ¥ in. or ¥ in. Liquid Sample Vaive (Ball Valve)
6) % in. Teflon Sight Glass (250 psi limit: Vs in. wall, Teflon PFA)
7) Yain. X 12 in. Type K Thermocouple
8) Pressure Gage with Surge Protector Valve
9) % in. X Steam Outlet Pipe
10) Baffle Ring
11) Vortex Breaker Plates
12) Separator Body, 4 in. I.D. X 12 in. .
Material specification: All metal components 304 or 316 stainless steel

FIG. 2 Sampling Separator

two sets of stainless steel tubing coils is recommended. One set
of coils is dedicated for condensing steam and the other is
dedicated for cooling liquid. The steam condenser coil has a
pressure/vacuum gage located at the sample outlet and a
regulating valve at the inlet. The steam flow can be precisely
regulated at the inlet as opposed to regulating the flow of
condensate and gas at the outlet that can result in large pressure
surges and the hold-up of gas or condensate phases in the coils.
The liquid cooling coil has a regulating valve at the outlet and
an optional pressure gage. Regulating the outlet flow prevents

_flashing of liquid at the inlet to the condenser where chemical

deposition could occur. Dedicated condensers with single sets
of tubing coils for sampling either steam or liquid also can be
used (see Fig. 3 and Fig. 4).

6.3.1 The condenser coil tubing must not exceed 0.25-in.
outside diameter to prevent the segregation of gas and conden-
sate phases during sampling of steam. Larger tubing sizes also
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1) JIC Fitting (Va in. NPT X S.A.E. 37°)

2) Regulating Valve (¥ in. NPT)

3) Pipe Nipple (¥4 in. NPT)

4) Pipe Elbow (V4 in. NPT)

5) Bulkhead Fitting (Vs in. NPT X Y in. Swagelok)

6) 20 ft. X ¥4 in. O.D. Stainless Steel Tubing (0.035 in. wall)

7) 30 in. Hg x 30 psi Vacuum/Pressure Gage

8) Gage Tee (¥4in. NPT)

9) Hose Adapter (V4in. NPT X Ysin. Hosebarb)
10) Plastic® Tubing (¥ in. O.D., %4sin. 1.D.)
11) 8- to 20-Gallon Drum with Lid :
Material specification: All metal components 304 or 316 stainless steel *

FIG. 3 Steam Sample Condenser
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1) JIC Fitting (¥4 in. NPT X S.A.E. 37°)

2) Pipe Elbow (¥4 in. NPT)

3) Bulkhead Fitting (¥ in. NPT X V4 in. or % in. Swagelok)

4) 20 ft. X ¥4 in. or ¥ in. O.D. Stainless Steel Tubing (0.035 in. wall)
5) Pipe Nipple (3 in. X ¥4 in. NPT)

6) Sample Valve (Ball Valve, ¥ in. NPT)

7) Hose Adapter (V4 in. NPT X % in. Hosebarb)

8) Plastic® Tubing (% in. O.D., %sin. 1.D.) -

9) 8- to 20-Gallon Drum with Lid

Material speciﬁcagion: All metal components 304 or 316 stainless steel

FIG. 4 Liquid Sample Cooler

increase the risk of contamination and chemical deposition
during liquid sampling due to low fluid velocities and longer
residence times within the tubing. In cases where the liquid

contains substantial quantities of particulate matter, 0.375-in.
outside diameter tubing coils may be used to minimize cooling
coil plugging problems.’

6.3.2 In cases where the noncondensible gas concentration
in steam exceeds approximately 5 % by weight, the outlet of
the steam condenser coil should be at an elevation below the
inlet with a continuous down-slope in the tubing from inlet to
outlet. This allows the small volume of condensate to freely
drain out of the condenser and prevents hold-up within the
coils. '

6.4 Condenser cooling can be achieved by an ice/water bath
surrounding the coils or by a continuous overflow of cooling
water running into the vessel holding the coils (configuration
shown in Fig. 3 and Fig. 4). Alternate configurations may
include a water-tight jacket around the coils through which a
constant source of cooling water flows. A source of coolant
may be a glycol/water mixture circulated through the con-
denser jacket and an external fan-cooled heat exchanger.

6.5 Pressure Gage—For the measurement of separator pres-
sure. Bourdon-tube type gages or pressure transducers may be
used. A pressure-snubbing device is recommended to minimize
the pressure spikes and surges common in two-phase flow
lines. The full-scale pressure range of the gage should not

" exceed two times the measurement reading. The gage should

be calibrated at monthly intervals when in routine use and
every six months for intermittent use. The measurement
accuracy of the gage should be at least +1 % of full-scale. All
gages require permanent identification numbers so that field
data and calibration data can be traced to each specifi
instrument. :
6.6 Temperature Meter and Thermocouple Probes—For the
measurement of separator temperature. Temperature meters are
the digital readout style with plug-in thermocouple probes.
Type K thermocouples are preferred due to the corrosion

.resistance of the exposed electrical connectors. The meter

accuracy should be at least =1°F. Meters and thermocouple
probes should be calibrated at the same intervals as the
pressure gages to ensure consistency between the measure-
ments of pressure and temperature. All meters and probes
require permanent identification numbers so that field data and
calibration data can be traced to each specific instrument.

6.7 Fittings—Sample ports often need to be replumbed, and
fittings may need to be replaced. A selection of pipe fittings
including reducer bushings, pipe nipples, couplings and el-
bows, plus those needed for sample equipment maintenance,
are required on site.

6.8 Plastic*— Sample Tubing Located at the exit of the
condenser for gas and liquid sample collection (¥1¢-in. inside
diameter by 34-in. outside diameter). Heavy wall plastic*
tubing is required for use under vacuum during gas sample
collection and pressure during in-line filtration of liquid
samples.

6.9 Filter Holder—High-pressure stainless steel (47 mm
diameter) with 0.45 micron or smaller membrane filters for use
at the condenser inlet. Polycarbonate membranes are required

* Tygon, a registered trademark product of Norton Co., has been used for this

purpose.
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at high temperatures (up to 300°F). The same filter holder can
be used at the outlet side or a low-pressure plastic filter holder
may be substituted.

6.10 Tool Kit—Includes at a minimum several plpe
wrenches (sizes 24-, 18-, and 14-in.), crescent wrenches (sizes
8- and 12-in.), and a hammer. »

7. Hazards

7.1 Hydrogen -sulfide gas is present in most geothermal
steam. Typically the steam itself and the surrounding air are
sufficient to dilute H,S below hazardous levels. For wells that
produce high concentrations of H,S (>500 ppm,, in steam), a
personal H,S air monitor is required to verify that safe ambient
air levels of H,S are not exceeded. This is very important
during sampling of shut-in wells or wells on bleed flows which
tend to build high gas concentrations.

7.2 Hydrogen sulfide gas is concentrated durmg sampling as
the steam is condensed to a liquid. Care must be taken when
sampling high-gas wells to make sure that the gas is allowed to
dissipate. If this sampling is done in an enclosed building or
confined area, a properly sized fan or hood must be used. A
personal H,S air monitor is also required.

7.3 Geothermal steam or water temperatures can exceed
450°F. Dry superheated steam is generally less of a hazard than
saturated steam and boiling water. Leather gloves must be
worn when working on hot piping, sample hoses, fittings and
valves.

7.4 Use extreme caution when attempting to vent geother-
mal fluids through sample ports to the atmosphere. Ports may
be plugged with scale or rocks which can be released explo-
sively and unexpectedly after the sample valve has been
opened. Warn any assistants or workers nearby to stand clear.

7.5 Sample port valves and associated plumbing can be
severely corroded or eroded. Extra care must be taken when
operating old valves. If the valves are frozen or operate
abnormally, they must not be used. Sample port fittings may be
too weak to support the weight of the sampling separator.
Schedule 80 sample port piping is the minimum grade needed
to attach the separator.

7.5.1 Do not force valves or fittings with large pipe
wrenches. Ruptures and uncontrolled steam releases may
result. When tightening fittings with a pipe wrench, verify that
the pipe wrench has a “bite” before exerting force and make
sure footing is secure.

7.6 The noise from geothermal steam bleeds may be above
the safe working levels. Ear plugs should be worn during
operation of the separator.

7.7 Goggles or a face shield must be worn during sampling.
An eye hazard exists from debris entrained in venting geother-
mal fluid and from corrosive chemicals used in sample bottles.

7.8 Gas bottles usually contain sodium hydroxide that is
hazardous to the skin and eyes. A face shield and eye goggles
must be worn when sampling. Gas bottles also may contain
cadmium chloride which is poisonous and carcinogenic. Latex
gloves should also be worn when handling gas sample bottles.

8. Procedure

8.1 Installation and Set-Up of the Sampling Separator:
8.1.1 Install a Schedule 80, 1-in. pipe nipple, with one part

‘of the connecting hammer union attached to the sample port.

Use an elbow fitting and second nipple if the port is vertical.
Nipples should be only 4 to 6 in. long. At least a 1-in. size port
is needed to support the weight of the separator and to allow
sufficient flow without a pressure drop through the separator.

8.1.2 Orient the nipple so that it is pointing away from
personnel and equipment, downwind if possible. Verify that the
path is clear, then open the sample valve to blow out any
debris. A qualitative check on the amount of liquid and steam
discharged may be made to verify your choice of sample port
location. Close the valve.

8.1.3 Connect the separator to the 1-in. pipe. Use the
hammer to secure the union tightly. Insulate the attached inlet
piping and fittings. -

8.1.4 Close all valves on the separator except the isolation
valve to the pressure gage.

8.1.5 Open the sample port valve completely and record the .
pressure reading. This pressure represents ‘the static line
pressure.

8.1.6 Slowly open the Y2-in. vent valve (No. 2 in Fig. 2).
Open the valve until the pressure on the gage starts to drop,
then shut the valve slightly so that the pressure is maintained at
the original static line pressure. Maximize the vent without
significantly dropping the pressure (<2 % of reading), so that .
the relative heat loss between the pipeline and the separator is
minimized.

8.2 Operation of the Sampling Separator to Sample Steam:

8.2.1 Open the steam bleed valve (No. 4 in Fig. 2) one-half
to one turn. Adjust the Y2-in. vent valve as needed to maintain
static line pressure. Check the sight glass (if available) to verify
that the liquid level is lower than the separator inlet. Let the
separator level, pressure and temperature stabilize for 5 min. A
transparent or bluish steam vent indicates that dry steam is
exiting the steam bleed valve. Excess moisture is usually
visible as white spray or streaks in the steam plume.

-8.2.2 Open the steam sample valve (No. 3 in Fig. 2). Allow
the steam to blow out any impurities, close the valve and
connect the dedicated steam sample hose to this valve. Connect
the other end of the hose to the steam condenser coil.

8.2.3 Open the steam sample valve 100 % and throttle the
sample flow using the regulating valve on the condenser.
Adjust the Y2-in. vent valve as needed to maintain static line
pressure. Allow the condensate to flush for 5 min through the
condenser before sampling. Collect all -samples as needed
using the referenced methods. Record the separator pressure
and temperature before and after collecting samples and
monitor during sampling.

8.2.4 Prior to and during steam sampling, the separator

.liquid level should remain below the separator inlet pipe. If this

level rises, reduce the steam bleed and steam sample flow rates
and open the '2-in. vent valve as much as possible without
allowing a significant pressure drop. If the level still rises,
another sample port location may be required.

8.2.5 If the optional sight glass is not installed, excessive .
liquid level can be observed when white spray or streaks are
present in the steam plume from the steam bleed valve. A
surging flow (alternating hissing sound) from the Y4-in. vent
valve usually indicates that both liquid and steam are venting
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and the liquid level is at the Y5-in. vent valve. A transparent or
bluish steam vent indicates dry steam is exiting the steam bleed
valve and the liquid level is not too high.
8.3 Operation of the Sampling Separator to Sample Liquid.
- 8.3.1 Open the steam bleed valve (No. 4 on Fig. 2) 100 %.
Adjust the Y2-in. vent valve as needed to maintain static line
pressure. The separator liquid level should rise and may flood
the separator, venting liquid and steam from the steam bleed

valve. This ensures that pure liquid will be obtained from the

liquid sample valve. Let the separator level, pressure and
temperature stabilize for 5 min.

8.3.2 If liquid is scarce at the chosen sample port, both the
steam bleed and steam sample valves may be opened (while
maintaining line pressure) and the “%-in. vent valve shut
completely in order to flood the separator. Let the separator
level, pressure and temperature stabilize for 5 min.

8.3.3 Open the liquid sample valve (No. 5 on Fig. 2). Allow
the water to blow out any impurities that may have settled
there. Close the valve and connect one end of the dedicated
liquid sample hose to the valve. Connect the other end to the
liquid cooling coil..

8.3.4 Open the liquid sample valve 100 % and throttle the
sample flow using the liquid sample cooler valve. Adjust the

Y%-in. vent valve or the steam bleed/sample valves, or both, as .

needed to maintain static line pressure. Allow the condenser to
- flush for 5 min before collecting samples. Collect all samples
as needed using the referenced methods. Record the separator
pressure and temperature before and after sampling and moni-
tor during sampling.

8.3.5 Prior to and during liquid sampling, the separator
liquid level should remain at or above the Y-in. vent valve as
observed on the sight glass. If a sight glass is not installed, the
separator should remain flooded as evidenced by liquid present
in the steam bleed. If the level falls, operate the separator as
described in 8.3.2. The liquid sample rate may also have to be
reduced. If the level still falls, another sample port location
may be required. ‘

8.4 Collection of Noncondensible Gas Samples:

8.4.1 Stem-Type Gas Bottle—The term “stem-type” refers to
the type of inlet system used on the gas bottle to collect the
sample. A typical stem-type gas bottle is shown in Fig. 5.
Stems are usually 5 in. long, having a small hole in the side 3
in. down from the top inlet. The end of the stem tube inside the
bottle is sealed shut. The stem is secured to the bottle by a
threaded packing nut with silicon and O-rings.’ Tightening the
packing nut compresses the O-ring which holds the stem in
" place with the side hole above the O-rings, maintaining the
bottle vacuum. The stem is ridged near the inlet to allow a firm
grip with fingers and to prevent it from being sucked com-
pletely into the bottle. The sealed end of the stem is enlarged
slightly to impede blowout through the O-rings under pressure
Obtain a sample as follows:

8.4.1.1 Place the discharge end of the plastlc tubing from
* the condenser gage tee over the end of the stem Y4 to Y2-in.,
using care not to push the stem in or twist and break it. Make

% Viton O-tings, available from Ace Glass, Inc., 1430 Northwest Blvd., Vineland,
NJ 08360, have been found: sutiable for this purpose.
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FIG. 5§ Stem Type Gas Bottle

sure the condenser valve is throttled sufficiently, so as not to
over-pressure the tubing. The pressure gage on the outlet of the
condenser should not read greater than 15 psig to start. If it
does, turn down the sample flow rate. Remember the stem
purge pressure at this point; this is the reference pressure-when
filling the bottle. _

8.4.1.2 Condensate and noncondensible gas will purge the
stem and escape to the atmosphere past the packing nut. As
long as the small hole in the stem is above the O-rings,
condensate and gas will purge to the atmosphere. When the
stem is inserted below the O-rings, the sample is allowed into
the container. Gently rotate the stem within the O-rings to
loosen and slide the stem into the bottle. Loosen the packing
nut one-eighth turn only if the stem does not slide easily.

8.4.1.3 After stem insertion, the bottle is turned stem down
so that gases and liquids mix. The gage on the condenser
should show an increase in vacuum or a drop in pressure, and
the sample rate should increase slightly. Due to the small
side-hole restriction in the stem, the condenser gage does not
read the actual bottle pressure, but rather a relative pressure
given the sample flow rate. '

(I) During sampling, the bottle inlet pressure may rise
sharply if particulate matter enters the stem and plugs the
side-hole. Withdraw the stem before the pressure exceeds 15
psig-and try to dislodge the particle, then resume sampling.

(2) It is desirable to maintain the bottle inlet pressure above
atmospheric when sampling by adjusting the sample flow rate.
This eliminates the potential for in-leakage of air through the
sampling’train. o

8.4.1.4 As sampling progresses, condensate and gases fill
the container and the vacuum will slowly decrease back to zero
or the pressure will increase back to the initial stem purge
pressure. Gently shake the bottle to facilitate absorption of
CO,. When the initial stem purge pressure is reached, sampling
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is completed, and the stem should be withdrawn. Slide the stem
back up until the side-hole is above the O-rings and
condensate/gas is purging again to the atmosphere. The bottom
end of the stem should be at the shoulder of the bottle neck,
about 4-in. below the O-rings. Tighten the nut firmly.

8.4.1.5 If the vacuum does not return to zero or the pressure
- does not increase to the original stem purge pressure, fill the
container to approximately three-fourth full with total liquid,
but no more than three-fourth full. Those wells producing
larger quantities of gas relative to steam will pressurize the
bottles much faster and with less liquid volume.

(1) Although it may be possible to fill the bottle more than
three-fourth full with liquid, do not fill bottles beyond this
point, regardless of the vacuum remaining in the bottle.

8.4.2 Single Stopcock Valve Gas Bottle—Single stopcock
valve gas bottles have a sampling nipple to attach the plastic*
tubing directly to a valve mounted on the bottle. No initial
purge is possible—the nipple has a minimal dead volume. A
typical stopcock valve gas bottle is shown in Fig. 6.

8.4.2.1 Place the discharge end of the plastic* tubing from
the condenser gage tee over the end of the nipple V4 to Yin.
Make sure the regulating valve on the condenser is throttled
sufficiently to not over-pressure the tubing. The pressure gage
on the outlet of the condenser will continue to increase until the
stopcock valve is opened. If the sample rate is too high or if the
valve is not opened quickly enough, the plastic* tubing will
pop off the condenser or the bottle nipple. This usually occurs
at approximately 30 psig.

8.4.2.2 Upon opening the stopcock valve, condensate and

TFE-fluorocarbon Threaded knob
plug seated valve,
f closed tclockwise turm)

Reverse threads
% (Left hand threads)

é/—‘_‘{ TFE-fluorocarbon plugl

non-condensible gas will rapidly enter the bottle. The vacuum
gage will show an increase in vacuum, usually much more than
the stem—type bottle due to the larger opening of the stopcock
valves. The stopcock valve can be throttled to reduce the
sample rate and decrease the inlet vacuum.

8.4.2.3 It is desirable to maintain the bottle inlet pressure
above atmospheric when sampling by adjusting the sample
flow rate. This eliminates the potential for in-leakage of air
through the sampling train.

8.4.2.4 Invert the container valve down to allow the gas and
liquid to mix. Gently shaking the bottle will help dissolve CO,
in the liquid and allow more sample to enter the bottle before
the pressure increases.

(1) If the sample flow rate is too low, the absorbing solution
in the bottle may back-flow into the plastic* tubing when the
bottle is inverted. Increase flow or keep the bottle upright.

8.4.2.5 As sampling progresses, condensate and gases fill
the container. The vacuum will slowly decrease back to zero
and then the bottle will reach a slight positive pressure.
Sampling is completed at this point, and the stopcock valve
should be closed. If the vacuum does not return to zero or
positive pressure, fill the container approximately three-fourths
full with total liquid, but no more than three-fourths full. Slide
the plastic® tubing off the nipple immediately after the bottle
valve is closed. Those wells producing larger quantities of gas
relative to steam will pressurize the bottles much faster and
with less liquid volume. '

8.5 Collection of Steam Condensate and Geothermal Liquid
Samples: ‘

8.5.1 Steam Condensate (see Table 1}—Steam condensate is
collected in polyethylene, polypropylene, TFE-fluorocarbon,
or glass bottles. Sample bottles not containing preservatives are
rinsed at least twice with sample and the end of the plastic*
tubing is rinsed with condensate from the bottle. The cap is
rinsed twice with condensate before tightening onto the bottle.

8.5.1.1 If acid or other preservatives are present in the
bottles, care must be taken not to spill or overfill the bottles.
The condensate temperature should not exceed 80°F during

TABLE 1 Steam Sample Collection

2-3 threads protrude
Se!

— Standard threads

when stopcock Is clo

P (right hand threads)
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(counterclockwise turn) |
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FIG. 6 Stopcock Valve Gas Bottle

Sample Type Parameter
Gas bottle, evacuated glass Ar, Oy, Ny, CH,, Hy, He,
containing NaOH/CdCi, CO,, H,S, NH,,

saturated hydrocarbons,
radon-222, freon and
SF tracers

Unsaturated hydrocarbons,
aromatic hydrocarbons,
co

H,S, NH,

Gas bottle, evacuated glass
containing deionized water/CdCl,

Impinger, gas scrubbing bottle
containing NaOH/CdCl,; 0.1 N H,SO,
Raw, unacidified (RU) condensate in CI7, F7, B, SiO,, Na, As,
polyethylene bottle, 250-500 mL Se

Raw, acidified HNO;(RA) or filtered Fe, Mn, other heavy metais
acidified HNO,(FA) in polyethylene or

TFE-fluorocarbon bottle, 250 mL + 5

mL HNO,

Raw, HNOy/K,Cr,O5 preserved in Hg

glass bottle, 125 to 250 mL + 25 to 50
mL preservative solution

Raw, unacidified (RU) condensate in
glass vial containing copper wire, 25
to 50 mL

Stable isotopes
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collection, minimizing loss of dissolved gases, and water
vapor. ' '

8.5.2 ‘Geothermal  Liquid (see Table 2)—Liquid sample
bottles are filled in the 'same manner as steam condensate
sample bottles.

8.5.3 Liquid samples are normally filtered for silica and
metals analysis. The filter holder is assembled with a 0.45 um
or smaller membrane filter. Attach the filter holder directly to
the discharge end of the plastic® tubing from the liquid cooling
coils. Reduce the sample flow rate as needed to prevent the
tubing from popping off under pressure. Verify that the filter
has not ruptured during sampling by inspecting the membrane
after the samples have been collected. .

8.5.3.1 In cases where the suspended matter to be removed
may dissolve upon cooling through the coils (calcite) or where
precipitates may form upon cooling, the high-pressure stainless
steel filter holder can be installed directly at the inlet to the
coils using stainless steel JIC fittings. Only polycarbonate
membrane filters should be used on the high temperature side.
Verify that the filter has not ruptured during sampling by
inspecting the membrane after the samples have been col-
lected. )

8.5.4 Dilution and preservation of liquid samples with
HNO,, deionized water or dilute NaOH may be required for
silica analysis. Dilution with HNO; or deionized water may
also be required for the analysis of metals and other species in
highly saline brines. The dilutions are best performed gravi-
metrically by adding an approximate amount of geothermal
Yiquid directly from the condenser to a pre-weighed sample
bottle containing a known amount of preservative. The exact
sample volume and dilution factor can be precisely determined
later in the laboratory before analysis.

TABLE 2 Geothermal Liquid Sample Collection
Sample Type

Parameter

Raw, unacidified (RU) brine in polyethylene CI-, F~, B, SO, =, TDS, TSS,
bottle, 500 to 1000 mL pH, alkalinity, As, Se

Raw, acidified HNO,(RA) or filtered acidified Na, K, Ca, Mg, Sr, Li, SiOx(by
HNO4(FA) in polyethylene bottle, 250 mL, 5 ICP), Fe, Mn, other heavy

mL HNO, metals .
Filtered, acidified,~Y1odilution of sample SiO,(by ICP), other high-level
with 2 % HNO,, in polyethylene bottle, 100 metals

to 250 mL

Raw, NaOH/CdCI, preserved in H3S,80,~

polyethylene bottle, 500 to 1000 mL, 25 mL
preservative solution

Raw, HNO,/K,Cr,0Q; preserved in glass Hg
bottle, 125 to 250 mL, 25 to 50 mL
preservative solution

Raw, unacidified (RU) condensate in glass
vial, 125 mL

Raw, unacidified (RU) condensate in glass
vial containing copper wire, 25 to 50 mL
Filtered, 0.1 N NaOH preserved SiO,
(~Yodilution of sample with NaOH) in
polyethylene bottle, 100 to 250 mL

NHj, total inorganic carbon

Stable isotopes

9. Quality Control

9.1 Separator Operation—Carefully compare static line
pressure to the separator pressure to ensure that there is no
significant difference. Reduce vent and bleed flows temporarily
to check for an increase in separator pressure.

9.1.1 Ensure that the maximum allowable flow is being
passed through the separator without a pressure drop and that
connected inlet piping and fittings are insulated.

9.1.2 Compare separator pressure and temperature readings
to steam tables to verify proper instrument operation.

9.1.3 Be certain that there is no liquid carry-over into steam
samples and no steam entrainment into liquid samples by the
techniques described in 8.2 and 8.3.

9.2 Gas Bottle Sampling—Whenever possible, gas bottle
samples are collected with back-pressure at the bottle inlet as
described in the procedure; but no more than 10 psig. By
collecting samples in this manner, air contamination from

- condenser fitting leaks can be minimized. Stem bottles usually -

are best suited for sampling with back-pressure, but stopcock
bottles can also be used in this manner by throttling the
stopcock valve. The steam condenser should be leak-checked
regularly by drawing a 20-in. Hg vacuum on the condenser,

_shutting off the vacuum source, and verifying the system will

maintain this vacuum for 10 min.

9.3 Condensate Samples—Properly cleaned and prepared
sample bottles are obtained from qualified laboratories and are
rinsed with condensate in the field when appropriate. Only
condenser trains and sample hoses dedicated strictly for steam
sampling are used. Steam samples are not collected with
geothermal liquid sampling equipment.

9.3.1 Sample train equipment must be sufficiently flushed
between wells and upon initial sampling to prevent cross-
contamination. Typically, a S-min condensate flush at full flow
is required before any samples are obtained.

9.4 Geothermal Liquid Samples—Properly cleaned and pre-
pared sample bottles are obtained from qualified laboratories
and are rinsed with liquid in the field when appropriate.

9.4.1 Sample train equipment must be sufficiently flushed
between wells and upon initial sampling to prevent cross-
contamination. Typically, a 5-min liquid flush at full flow is
required before any samples are obtained.

9.4.2 Check filter membranes after collecting filtered
samples to ensure that the filter is intact.

9.4.3 Check for excessive gas bubbles in the liquid sample
stream which may indicaté steam entrainment.

10. KeyWords

10.1 chemical analysis; fluid chemistry; geothermal re-
sources; two-phase geothermal fluids

The American Society for Testing and Materials takes no position respecting the validity of any patent rights asserted in connection
with any item mentioned in this standard. Users of this standard are expressly advised that determination of the validity of any such
patent rights, and the risk of infringement of such rights, are entirely their own responsibility.

This standard is subject to revision at any time by the responsible technical committee and must be reviewed every five years and
if not revised, either reapproved or withdrawn. Your comments are invited either for revision of this standard or for additional standards
and should be addressed to ASTM Headquarters. Your comments will receive careful consideration at a meeting of the responsible
technical committee, which you may attend. If you feel that your comments have not received a fair hearing you should make your
views known to the ASTM Committee on Standards, 100 Bamr Harbor Drive, West Conshohocken, PA 19428.
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Cyrq Energy, Inc. Meeting Agenda:

Post meeting OCD agenda notes for OCD Online “Meetings” file are provided in red text below.

1. Update on corporate structure. ,
* Pending OCD Attorney review of recent Cyrq Energy, Inc. e-mail response to OCD October 12,
2011 letter requesting clarification of whether the “Transfer of Ownership” provision of discharge

permit applies to new Cyrq company designation, and other issues. — OCD

e Operator will send response letter (with flow chart hierarchy) to OCD’s October 12, 2011 letter
addressing the requested items and OCD Attorney David Brooks will weigh in on the path
forward with name change from Raser to Cerq or transfer of ownership, which will require
significant online (new OGRID) and hardcopy revisions to wells not drilled under the former

name, etc. Operator does not believe that it is a transfer of ownership, operator, efc.

2.  Update on drilling and testing plans, and their relationship to power plant schedule.
* Concerns about large open hole completions and potential for upward discharge and

comingling with shallow saturated zones and G-101 APD conditions of approval. — OCD

o Operator used bulletin board to display well casing shoe depths to ensure they comply with the

OCD permit (min. 100 ft. below deepest well (~ 2100 ft) within 2 mile AOR). Drilled well casing
1



shoe depths are below; however, existing Well 55-07 that became part of thé geothermal
project later (well rework of an existing well) is at a depth of ~ 1050 ft. OCD would likely not
allow this well to be used for injection due to concerns with higher TDS fluids being injected
within the area of influent o water well users in the project area. This well may be allowed for

use as a production/development well.
* OCD approvals during drilling phase? -- OCD

Operator has not requested any approvals with Well 563-07 because it is being drilled similar to
the last well with OCD approvals, (i.e., WOC approval, casing shoe depth, etc.). However,

there will be an approval request sent to OCD soon.
* OCD February 2011 Santa Fe Meeting Minutes. -- OCD

This is referenced for extraneous issues that have already been addressed leading up to this
meeting and for reference to any new issues where resolution of perceived new issues (i.e.,
temporary discharge requests under 20.6.2 NMAC, water quality chemicals of concern and

discharge to the farm field, etc.) had already been addressed.

Regulatory issues associated with relocation of permitted wells, particularly injection wells.
* New APD (G-101 and G-102) with OCD approval of change(s) to drill/well location. — OCD

A new G-103 with new G-102 will be required under an administrative process to be sent to the
OCD DO with copy to Santa Fe. This would also apply to any plans to change wells from
production to injection.

A new G-103 with new G-102 will be required under an administrative process to be sent to the
OCD DO with copy to Santa Fe. This would also apply to any plans to change wells from

production to injection.
* Letter of Violation (MITs) for 2 Wells. — OCD

Respond to OCD Letter of Violation (LOV) and address items at issue. Operator indicated that
well 45-07 had not been completed yet. Restricted travel has prevent the OCD from field
inspections to date and communication issues could be the reason. OCD addressed issues

2



5.

with the type of MITs it may accept and considered one idea that the operator had, but felt if
approved, it could only be used after well work-overs and not for the official EPA 5-Yr. casing
MIT. Operator maintained that they would have to drill out cement plug everytime an EPA MIT
was required, but OCD was not sure about this. Would need to consider alternate MIT
proposals in G-103 Sundry Notices.

OCD is handling production/development wells as Class V wells under WQCC regulations
because these regulations are in place for any other well that is not a UIC Class I-IV Well.

This also assist OCD in the MIT procedure for the well. The EPA 5-Yr. MIT is required every
5-years. Geothermal regulations prescribe annual well testing (flow, temp, pressure)

requirements that will also need to be met when the wells are authorized by OCD for use.

Use of formation water in drilling and completion.

~* Acceptable conditions. — OCD

OCD requires that a G-103 Sundry Notice for well receiving drilling/completion fluid be sent for
drilling/completion of other project wells to the District Office with documentation of where the
fluid is coming from, volume, etc. This will also assist in keeping the centralized evaporation
pond nearby Well 55-07 evacuated for other project uses and/or disposal through evaporation
too. Operator needs to be careful not to inject fluids in the pond into existing wells for any other
purpose than what is specified and approved by the OCD in the G-103. Showed operator |
example of letter where OCD approved fluids for beneficial use. If operator has water rights,
easier to justify beneficial reuse than if it does not have water rights and the type of testing that

may be required if they do not have water rights.

Testing program considerations such as disposal and/or treatment of produced fluids.
* Discharge Permit. - OCD

Operator proposed new injection well with several production well testing that would require a
G-103 Sundry Notice for approval where there would be now discharge to surface, but a
Tracer chemical (i.e., Methyl Sulfonate?- used in bleaches to make closure lighter or to
fluoresce), which MSDS information would be provided and monitored to determine the
capacity of the aquifer system(s) for the OSE in lieu of a standard pump test that would require
discharge to land surface. In the proposed process, pipelines from production wells to the

injection well with tracer addition to the injection well would determine aquifer characteristics

3
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similar to a pump test and pressure transducers would be placed in surrounding water wells to
evaluate pressure drops under operational conditions to alleviate concerns about water table
draw-down (OSE issues). OCD'’s issue is capacity and the ability of the reservoir to sustain
stress from production (capacity must be there from fluid to reach surface and for heat to be
extracted over the operational life of the system) while verify that there is indeed a known
geothermal resource area to justify approval of authorization to inject or produce from each

well.

Miscellaneous

Toward the end of the meeting some discussion was devoted to remaining fluids in the
centralized holding evaporation pond nearby Well 55-07 that may need to be discharged
possibly into the farm field, but certainly not into waters of the state (i.e., arroyo, etc.) without
an NPDES Permit from the EPA and modification request to discharge to the OCD under the
OCD discharge permit. Reminded operator about the G-103 rejection based on water quality
issues and reminded them to double-check the metals against WQCC 20.6.2.3103 NMAC too
for water treatment considerations before OCD could approve a land discharge with conditions
(i.e., monitoring).

OCD once again encouraged the oberator to issue a Notice of Intent with the EPA Region 6
and Modification request with the OCD to discharge into “Waters of the State” under an
NPDES Permit due to the magnitude of the volumes of produced water extracted during the
exploration (drilling and well testing) and production (annual well tests, etc.) phase of
operations.

Operator did not seem to want to apply for an NPDES permit for the geothermal project and
OCD is concerned based on produced fluid volumes and containment that they will clearly not
have the capacity to handle the magnitude of volumes required for exploration and operationé
aspects of the project. Operator indicated that treatment of the produced fluid before discharge

was not an issue.
Possible Issues
Operator is again dealing with the issue of discharging to surface and/or waters of the state

(due to the proximity of the arroyo that transects the central location of the project area), which

the OCD has rejected because the operator did not propose treatment with monitoring before



discharge to land surface. Waters of the state would become an issue when water discharged

to land drains into the arroyo from overflow, eftc.

Tracer chemical (methyl sulfonate?) issue with proposed well test for OSE may become an
issue, but we would review the G-103 for this to make a determination and

approve/disapprove. ' |

Could proposed injection/production well test for OSE with Tracer be approved under a G-

103? OCD thinks it could as long as no discharges occur to the land surface and/or waters of

the state. OCD attempted to determine whether this would be part of well completion, but the

testing would occur after well completion. Also, the operator may think that an MIT is required
 after this, since it is considered well entry with lines connected, etc. downhole fluid movement,

but OCD does not think that a workover MIT would be required in this instance where fluid is

moving in the well, versus tubing being removed, etc.
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Ncw MCNCO EI’ICI , Mmera[b and Natural R@;omccs Dc‘:pax’tmcnt

Susana Martinez

Governor
John H. Bemis . ' ~~ Jami Bailey
Cabinet Secretary-Designate , Division Director

Qil Conservation Division

Brett F. Woods, Ph.D.
Deputy Cabinet Secretary

OCTOBER 12, 2011

Cyrq Energy, Inc.

c/o Mr, Ben Barker

136 South Main Street, Suite 600
Salt Lake City, Utah 84101

Re: Lightning Dock Geothermal Project Information Request (GTHT-001): Raser
Technologies, Township 22 South, Range 19 West, NMPM, Hidalgo County, New Mexico

Dear Mr. Barker:

The New Mexico Oil Conservation Division (OCD) became aware of geothermal field activity at
the above OCD permitted facility during a telephone call on September 28, 2011 while
discussing another geothermal project with the Bureau of Land Management (BLM) - Las
Cruces District Office. The OCD was informed by BLM that the company formerly known as
‘Raser Technologies had re-emerged out of Chapter 11 Bankruptcy as “Cyrq Energy, Inc.”
(Cyrq); however, the OCD has not been contacted by Cyrq about its post bankruptcy plans
and/or to discuss any issues with the discharge permit, i.e., bonding, G-101 (Application for
Permit to Drill (APD), new operator OCD OGRID requirements, etc.

The OCD hereby lists reminders, possible requirements, and/or requests the following
information from Cyrq Energy, Inc.: :

1) Verification that Cyrq is registered with the Public Regulation Commission (PRC) asa
registered company. '

2) Must obtain a new OGRID from the OCD and change its operating status on OCD’s
system, unless the new name represents merely a name change and not a new entity.

3) Provide the status of field drilling activity, since it apparently became a new company.

4) Submit neéw applications, 1.e., G-101s, ]()25 etc. leﬂectmg the “Cyrq Energy, Inc.”
revisions to forms.

5) OCD will not approve the dlscharg,e ofproduced water onto the farm field and/or
“Waters of the State” (see attached February 24, 2011 Santa Fe Meeting Minutes) at the

facility.

The information is requested within 30 days of the date of this letter. The OCD and BLM are
communicating and working together on this project. Please contact me at (505) 476-3490 or
CarlJ.Chavez(@state.nm.us 1f you have questions. Thank you.

Oil Conservation Division * 1220 South St. Francis Drive
* Santa Fe, New Mexico 87505 .
* Phone: (505) 476-3440 * Fax (505) 476-3462*  hup://www . cnmnrd. stale, ivm,us




Mr. Ben Barker
Cyrq Energy, Inc.
October 12, 2011

Since.rely,

Carl J. Chavez _
Environmental Engineer

ClClcjc
Attachment: February 24, 2011 Santa Fe Meeting Minutes
Xc:  Burcau of Land Management- Las Cruces District Office

OCD Underground Injection Control Director
OCD Artesia District Office



Chavez, Carl J, EMNRD

From: Ben Barker [Ben.Barker@cyrgenergy.com]

Sent: Monday, October 24, 2011 5:56 PM

To: Chavez, Carl J, EMNRD

Cc: Mike_Smith@blm.gov; Dade, Randy, EMNRD; Michael Hayter
Subject: Cyrq ownership letter

Hello Carl,

| returned to my office in Salt Lake City today and found your letter of October 12. A copy should have been forwarded
to me in the field and | apologize for our not acknowledging your letter sooner.

| will send a letter responding to your specific queries this week but in the meantime | want to reassure you that none of
our interests or operations in New Mexico have changed owners and none of the operator names have changed. All of
the permits, bonds and plans filed with or received from NMEMNRD, NMOSE or DOI/BLM are in the names of our two
PRC-registered New Mexico operating entities: Los Lobos Renewable Power, LLC (LLRP) and Lightning Dock Geothermal
HI-01, LLC (LDG). LDG continues to be owned by LLRP and LLRP continues to be owned by Raser Power Systems. The
corporate parent of Raser Power Systems has undergone a change in name only to Cyrg Energy, inc.

The practical change since we last spoke is our greatly strengthened corporate balance sheet and more resources to
support our development plan. We are completing negotiations with our financial partners over the types of testing that
will be needed as we move forward and we wish to discuss those with you. Mike Hayter and | will be in Santa Fe later
this week. If you have a time on Friday morning or Thursday afternoon we would be happy to meet with you and answer
guestions. If that is not convenient for you, would a day next week be better?

Thanks,
Ben Barker

VP Resource Management

Lightning Dock Geothermal HI-01, LLC
Kearns Building, Suite 600

136 South Main Street

Salt Lake City, UT 84101-1684
801-875-4203 office

801-616-6193 mobilel

707-508-9963 mobile2

801-374-3314 fax
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Ncw [\/\cmco [_ nergy, MH'\CFB(‘? anc‘ thura‘ RC‘?OUI'CCb Depm‘tmem

Susana Martinez

. Governor
John H. Bemis : o - Jami Bailey
Cabinet Secretary-Designate Division Director

. Oil Conservation Division
Brett F. Woods, 'h.D. '
Deputy Cabinet Secretary

OCTOBER 31,2011

Mr. Ben Barker

Cqu Energy, Inc.

136 S. Main Street, Suite 600
Salt Lake City, Utah 84101

Via U.S. Certified Mail No.: 7001 1940 0004 7923 1213

Re: . LETTER OF VIOLATION Geothermal Discharge Permit (GTHT-OOI‘) Mechanical
Integrity Tests (MITs) Hidalgo County, New Mexico [Production Wells: 45-07 and 55-07]

Dear Mr. Barker:

The New Mexico Oil Conservation Division (OCD) is wntmg to inform Cyrq Energy, Inc. (Cyrq) that it

is in violation of OCD Geothermal Regulation: Title 19, Chapter 14 et seq. NMAC (see attachments). All
geothermal production/development wells fall under this regulation while geothermal injection and/or
disposal wells fall under Water Quality Control Commission (WQCC) Regulations: § 20.6.2.5000 - 5299 -
NMAC, which are 1mp]emented for the OCD Underground Injection Control (UIC) Program for UlC
Class V Geothermal and/or any other type wells besides UIC ClassI-1V.

Cyrq failed to conduct annual MITs before Septembex 10, 2011, the end ofthe Federal Envuonmenml
Protection Agency (EPA) Fiscal Year 2011 (Oct. 1, 2010 - Sept 30,2011). The OCD had sent out an e-
mail reminder to Cyrq (formerly known as Los Lobos, Raser Technologies, ete. yon April 15, 701 1 (see.

atlachments)

The MIT requires advanced notification to the.'OCD in order to witness'the MIT; the original. MIT
pressure chart with signatures and test information that-reflects a *‘pass/fail” on the chart; and-a copy of
the calibration sheet (minimum every 6 months) from the used chart recorder that OCD scans into 1ls well

file as confu mation that lhe MIT 1equnemem has been met.

" Please contact Ml Call Chweé of imy staff al (505) 476 ?490 of Carll.Chavez@state nm.us 1o schedu!e
MITs for;your production wells that need.to be completed before December.31, 2011, Failure to meet thls o
.- date may result in escahled enforcemem actions. Thanl\ you in dd\’dl]CC fox ymu coopemllon in this’

matler

-

' Sinceiﬂy, B

A
,4‘,.'.7_';1.4.;_»,‘/ S

~ Oil Conservation Division *-1220 South St. Francis Drive



Mr. Ben Barker
Cyrq Encrgy, Inc.
October 21, 2010 1

Damel Sancher,

UIC Dircctor

/\l:l:n(;hménl:x

DS/eje

X GTHT-001 Well File “MI'Ts

Mike Smith, BI.M
OCH District Offce



Chavez, Carl J, EMNRD

From: Chavez, Carl J, EMNRD
Sent: . Friday, April 15, 2011 8:18 AM
-To: '‘Ben Barker'; 'Michael Hayter'
Ce:o - : Sanchez, Damel J., EMNRD: VonGonten, Glenn, EMNRD; Dade, Randy, EMNRD;
‘Mike_Smith @ bim.goVv'
Subject: | _ Lightning Dock Geothermal Project (GTHT 001) UIC Program Mechamcai lnlegrrly Testmg
_ ' (MITs) of Wells . '
Attachments: - EPA 5-Yr MIT.DOC

.

Genllemen:

‘Good morming. Fm writing 1o notify you that the OCD requires your well casing mechanical integrity test (MIT) inf formation
to be submitied 1o the OCD belore the end of the Federal UIC Program Reporting Perrod (i.e., FY Q4 July — Sept ) or '

before Seplember 30, 2011,

‘Please find attached the OCD requirements for reporting a successful EPA 5-Yr. MIT on the well casrng Please comact -
me i 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: Carld.Chavez@state.nm.us ,

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

"Why not Prevent Pollution; Minimize Waste; Reduce the Cost o of Operations; & Move Forward with the Rest of the
Nation?" To see how, go to "Pollution Prevention & Waste Minimization" at: : :
hitp://www. emnrd.state.nm. us/ocd/envrronmental him#tenvironmental)




Brine Well EPA 5-Yr. MIT Draft Guidance

(30 minute hydr_(_).st(,xuc casing closed to formation)

This guidance is intended to provide technical guidance to well aperators or technical means to
achicve compliance with the EPA Underground Injection Control Regulations and Oil
Conscrvation Division- Ol and Gas Regulations. Other test pmccdum may exist to achieve
mmph‘mcg with lhcsu 1e"ul‘\t|0n\ that the OCD may dpplovc

Y

[ 3]
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n
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6)

7)

8

moo

A work over rig must remove all tabing from the holc.

~A-packer or plug must be set within 20 fecl of the casing shoe depth and piping must be

filled, and pressured up from 300 to 500 psi (note: higher pressure s preferred). The
casing/tubing annulus must be loaded with inert fluid at least. 24 hours prior to testing for -
temperature cqlﬁzilibx‘iu m to be attained.

Have manpuwu and cquipment avanlable for pxcs\me test. Weltthead shall be plcpmcd im'
test an(l all valves and gauges should be-in 0()()(1 working order.

Punps, l.zmks, cxl'crnul lines etc. must be isolated from the wcllheud during test.

A continuous recording pressure device with a 1 or 4-hour clock shall be installed on the

“casing annulus. The pressure range shall not be greater than 500 psig. The chart recorder

spring weight shall not exceed 1000 pounds. The operator must provide proof that the

pressure-iecording device has been calibrated within the past 6 months of the test date.

A minimum of one pressure gauge shall be installed on the casing/tubing annulus,

OCD must be notified at least 72 hours prior to test for an opportunity to witness the

“beginning of test (putting chart on) and ending of test (removing chart). Al'the end of

test operator may be required to bleed-off well pressure to demonstrate recorder and
gauge response into an adequately sized flow-back containment vessel for this purpose.

" Flow-back fluids from this vuxd must be dl\(_hdl“(,d back mLo LhL well at the completion
of fh(, test. o : A _ - ' :

. Thc Opelator shall supply the followmo mformatxon on the pressure chart

A Company Namc Well Name API# Leaal Locatxon : ' A
- B. “Test Procedure:- ¢ EPAS Yr Casmw (7) Caqmg+meauon ~ (3)Both; -

and (4) Other -

Testing Mcdia: - Waler, Incrl' Gas,'OiJ, etc

Date, time started and ending.

Namc (pr mled) and signature of compdny 1ep;egenmuve and OCD 1mpcctox



wilnessing tlest

9) » TEST ACCEPTANCE: The OCD will use the followmo crileria in delu mining if a-
' .weH hclx passed the Mechanical. Inte"nly Test:

A. Passes if Zero Bleed-Off during th.(-i Lest. :

B. Passes if Final Test Pressure is within £ 10% of Starting PleSSLII‘C, if apprbyed by -
the OCD inspector. : : :

C. - - Failsif any Final Test Pressure is greater Umn + 10% ofSLaerv Pressure.

Operalors must inve estigate for leaks and-demonstrate that mechanical integrity of

jthe well( ) by ensuuno thexe are no lenk% n the Casmg,, or pacl\( 1, and
...... J—

.Wc]]ls shalJ not resume opemuons unuli approved by OCD.

Note: OCD recognizes that different ()/)er‘élzi()zz.s', well designs, formation characteristics and
field conditions may cause variations in the above pr()(:eduré‘\‘. Ifoperator wishes to make or
“anticipate changes please notify the OCD Jor approval. All operators are responsible (o notify
OCD of any procedure that may cause harm to the well system or formation. Please be a(/wsed
that OCD approval does not relieve any operator of liability should operations result in '
pollution of surface water, groundwater, or the environment. OCD recommends that a licensed. -
professional engineer or licensed professional qeologlsr or designee supervise a// lest '
‘procedures and associated field uclwziy



This rule was filed as Rule 0-21 1.

TITLE 19
CHAPTER 14
PART 62

19.14.62.1

NAT URAL RESOURCES AND WILDLIFE

GEOTHERMAL POWER
ANNUAL C.L()l HERMAL TE l\’ll’ERA FTURE AND P RLSSURE 'I'ES'I'Q (FORM G-11 n

ISSUING AGLNCY Ene:g,y and, Mmudls Dmelmcnt Qil Conservation Division, I, O BO\

2088, Santa Fe, New Mexico.
[Recompiled 12/31/01]

19.14.62.2

19.14.623 -
[Recompiled 12/3

19.14.62.4
[Recompiled 12/31/01]

19.14.62.5

SCOPE [RESLRVED]

. [Recompiled 12/31/017

STATUTORY AUTHORITY: [RESERVED] '

MO1]

DURATION: [RESERVED]

EFFECTIVE DATE: [November 15, 1983} .

[Recompited 12/31/01]

19.14.62.6

OBJECTIVE: [RESERVED]

[Recompiled 12/31/01]

19.14.62.7
[Recompiled 12/3

19.14.62.8

DEFINITIONS [RESERVED]

¥1/01)

ANNUAL GEOTHERMAL TEMPERATURE AND PRESSURE TESTS (FORM G-111):

- Annual temperature and pressure tests shall be submitted by the owner ar operator of each geothermal resource

producing well in

accordance with the annual testing schedule published by the division. Flowing temperatures and

Rlowing pressure tests at the wellhead shall be recorded afier at least 72 hours of continuous flow at normal.

" producing rates. The well shall then be shut in for 24 hours and shut-in pressure at the wellhead recorded. Results of

these tests shall be submitted in duphmte to the Santa Fe office of the division.

[Recnmpllcd 12/3

101

lHSTORY OF 19.14.62 NMAC: . :
Pre-NMAC History: The material-in this Parl was dcnve(l ﬂom thql pwvuously ﬂled with the State Recoxds Ccmev

and ‘Archives:

Rule G- "H Annml Geothennal Tcmpelalute and Pressure Tests (rOI m G-111), 1 I/J/S.)

History of chcaled Ma(enul: f[_RESERVED]

19:14.62 NMAC



Signature : . _ Title

STATE OF NEW MEXICO . 'OIL CONSERVATION D_<_m_02 | o
ENERGY axo MINERALS DEPARTMENT o . P.O. BOX 2088 A T

Fore 6111
Adcpted 10-1

' Revised 10-1
. SANTA FE, NEW MEXICO mumo_ ‘
PZZCPF OmOHImm_SPF TEMPERATURE AND vmmmwcmm .«.mm._.m
Operator Address Field County
L . ,. N R i
T = > - —— ~ - - - g " - * i -
LEASE WELL | rO(biOz *Dma & Hour Production | | Flowing Flowing | ‘Date & Hour. Time Shut-in S! Pres psig
L NO. WLl s 1.} & Shut In Last 24 Hrs, Pres. psi | Temp.°F | . of Tests Hrs., Mins. Dead-wvseight

I hereby centify that the above information is true and complete to the best of my knowledge and belief.

- Date



gfﬁroﬁxtd{ia
v 1 Hows

aporator and
ent water (appre

rmal wc\!‘

G600 pig for S0

othermal

oduction o

the casing

inutes.




Mr. Steve Brown
Los Lobos Renewable Power, L.L.C.

July 1, 2009

Page 15

L.

A passing test shall be within /- 10% of the starting test pressure. All pressure
p g g p

tests must be performed in accordance with the testing schedule shown below and
witnessed by OCD staff unless otherwise approved.

Testing Schedule:

2009: Prior to system start-up, a 30 minute casing pressure test at a minimum of
600 psig (set packer above casing shoe to isolate formation from casing), and

2013: A 30 minute casing pressure test at a minimum of 600 psig (set packer
above casing shoe to isolate formation from casing)

Capacity/Reservoir Configuration and Subsidence Survey: The
owner/operator shall provide information on the size and extent of the geothermal
reservoir and geologic/engineering data demonstrating that continued geothermal
extraction will not cause surface subsidence, collapse or damage to property or
become a threat to public health and the environment. This information shall be
supplied to OCD in cach annual report. QCD may require the owner/operator to
perform additional well surveys, tests, etc. A subsidence monitoring section is
required in the annual report and shall include well top-of-casing and ground
elevation surveying (Accuracy: 0.01 ft.) before start-up and on an annual basis in
order to demonstrate that there are no subsidence issues. If the owner/operator
cannot demonstrate the stability of the system to the satisfaction of OCD, then
OCD may require the ownet/operator to shut-down, close the site and properly
plug and abandoned the wells. The owner/operator shall report any subsidence
to the OCD Santa Fe office within 24 hours of discovery.

Production/Injection Volumes: After placing a geothermal well on production,
the owner/operator shall file in duplicate a monthly production report form G-108,
with the OCD Santa Fe office by the 20th day of each month and also with the
annual reports. The owner/operator shall also document the production from cach
well and each leasc during the preceding calendar month.

Analysis of Injection and Geothermal Reservoir Fluids: After placing any
well on injection in a geothermal resources field or area, the owner/operator-shall
file in duplicate a monthly injection report, form G- 110, with the OCD Santa Fe
office by the 20th day of each month and also with the annual report. The
owner/operator shall specify the zone or formation into which injection is being
made, the volume injected. the average temperature of the injected fluid and the
average injection pressure at the wellhead.

Arca of Review (AOR): The owner/operator shall report within 24 hours of
discovery of any new wells, conduits or any other device that penctrates or may




State of New Mexico

ch D Hebbs, NN HR240

1220 South St. Francis D
Santa e, NM 87503

APPLICATION FOR PERMIT TO DRILL, RE-ENTER, DEEPEN,
PLUGBACK, OR ADD A ZONE

Energy Minerals and Natural Resources

(1! Conservation Division

Submit o sppropriate Disteicn (1

U7 AMENDEDL REP

1,

! Qpperat Narne s Address

L.os Lobos Rencwable Power, LILC
5125 North Edgewnod Drive Suite 378
Peoway, Ultth B304

SOGRID Number

> AP Nimber

-7 Property Namie
Lightving Dock No &, HEOLLLC

* Property Code

*well No

5307

T Proposed oot )

* Proposed Poal 2

" Surface Location

Loor ot ne. Sertion Township Range Lot ldn Feet frons the NorthSouth Tie
oy 238 TOW 37383 South

Bast/West e Oty

Wagt

Feet fremthe

30831 Hidaigo

9 y " ISR " o >
Proposed Bottom Lole Location 1 Different From Surface

|

Ao G

L, or bt na Feet frou the

Sanw

Ruge

e P T
Section r Towiohin |

[ Lot Iehe

[WSTETN

Additional Well Infonnation

leiRotary
R &

 Groand Lavel Blesition
4130

M Formarion

See Plan of Qpreration

Layue Christensen Company

* Spud Dat

Muy X

¥ Contractog

Drpih to Groundwater 40 reeg Oistince from nearest fresh water well

Distance from nearest surfage water - Naone

Ciay ]

45 pails thick Pit Volurme:__43.000bbs

dners Sy
Closed-Loop Systern

Frosh Wat

Acthiod:

1 Brine B DiescliQil-bas

T Gawair 1

" Proposed Casing and Cement Program

Hole Size Casing Size Casing weighi/foot Settinig Depth

Racky of Coment Esthnared TOU

207 207 3/8” Wall 63’ 150 Sacks

]—v ~3y

34.5 1b/ft

750 Sacks

Sk

3

b

12.2 36.0 1b/ft

980 Sacks

77 Liner (1D 23.0 1b/ft

m.  this application is to DEEPEN or PLUG BACK, give the duts on the
fse mddivonal sheets il necessary.

Ozsoribe the proposed pro
seribe the blowout pravention program, if any,

SEE PLAN G QPERATION

present productive zone sind proposed new praductive s

2 nerelsy centify that Gie information given above i3 true and compleis (0 the
bestof my knowledge and beliel. ¥ further certify that the drilling pit will be

comstructed aceording (o NMOCD guidadines {39 general peyvmit l:] o

OIL.

CONSERVATION DIVISION

an {attached) alternative OCD-approved plun §_] Approved by

Signature;

P ? 2
L e & /
[\l SR Gognd . 3
Prirned narme: 7\‘6 it i Vo P il g £ s

Title: A A Approval Dutel ¢ £e7 /v ofo iration Date: (;/ﬁ'/" oo | T
f-maid Address: ﬁ&vc_vc- g«,fuwm & PO A b Lgrure, o o

Condinons of Approval

Phone: B S L lew

D .{}J w fioe i

Avached (647




G-101 Lightning Dock Geothermal HI-01 LLC Project
Production/Develepment Well 53-07 (GTHT-001)

OCD G-101 Conditions of Approval
(06/11/2010)

1} Geothermal exempt work over wastes must be disposed at an OCD approved waste disposal
facility in accordance with 19.15.35.8(D) NMAC or OCD permitted treatment or disposal
facility (19.15.36 et seq. NMACQC).

2y All water quality sampling and laboratory methods must be in accordance with the terms and
conditions of the discharge permit (GTHT-001). The operator must document the back annulus
quality of the ground water to OCD’s satisfaction.

3) Additional tanks (or large frac tank) will be necessary to circulate the hole for elean sampling
representative of the formation to satisty Condition 2 above. 1f the operator is unable to
document that the ground water produced during the test is adequately “fresh,” then it must

immediately stop the test and contact OCD-EB.

4) All applicable G-Forms documenting well construction, lithology, tests, ete. and request for
approval to produce or develop the well and the geothermal resource(s) shall be submitted to
OCD-EB for approval.

5) The “Smith Corp” Geothermal Data Log from Well TFD-55-7 within the project area
indicates that there is stratigraphic or formation variation with depth, e, alluvium to ~ 150 1
ash/tufl to ~1950 11, siltstone to ~2300 ft;, Limesione ~ 2930 ft; intrusive dike ~ 3200 i) limestone
~ 3400 {t; intrusive dike w/ chert ~ 3600 ft; and so on. The project work is within ~ 3500 ft. of
surtace and the operator believes there is natural hydrogeologic connection between water
bearing formations due to fault systems and associated natural rock fracturing in the area. The
operator shall implement well completion measures that protect fresh water in accordance with
the discharge permit,

6) All ficld work and well completions must comply with the terms and conditions of the
discharge permit and associated Geothermal Regulations (Chapier 71, Article 5§ NMSA 1978 and
Title 19, Chapter 14 NMACQC),

Please be advised that QCD approval does not relieve Los Lobos Renewable Power, 1L.1.C. of
rexponsibility should their operations pose a threat to ground water., surface water, human

health or the environment. In addition, OCD approval does not relieve Los Lobos Renewable
Power, L.L.C. of responsibility for compliance with any other federal. state, or local laws and/or
regulations. ‘




Chavez, Carl J, EMNRD

From: Chavez, Carl J, EMNRD

Sent: Thursday, October 06, 2011 12:59 PM

To: VonGonten, Glenn, EMNRD

Cc: Brooks, David K., EMNRD; Dade, Randy, EMNRD; Sanchez, Daniel J., EMNRD

Subject: FW: CYRQ Energy (Formerly Raser Technologies) Well Air Lift Message and Lightning Dock
Geothermal Discharge Permit (GTHT-001)

Attachments: Letter from CYRQ to BLM 2011-09-30.pdf

FYI.

Carl J. Chavez, CHMM

New Mexico Energy, Minerals & Natural Resources Dept.

Qil 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/

“Why not Prevent Pollution; Minimize Waste; Reduce the Cost of Operations; & Move Forward with the Rest of the
Nation?" To see how, go to "Pollution Prevention & Waste Minimization" at:
http://www.emnrd.state.nm.us/ocd/environmental.htm#environmental)

From: Smith, Michael A [mailto:michaelsmith@blm.gov]

Sent: Thursday, October 06, 2011 9:20 AM

To: Chavez, Carl J, EMNRD

Subject: RE: CYRQ Energy (Formerly Raser Technologies) Well Air Lift Message and Lightning Dock Geothermal
Discharge Permit (GTHT-001)

Thanks Carl. I've attached a scan of the letter that Ben Barker sent to BLM regarding well 45-07. They don’t specify when
the airlift test will occur, they just ask to be relieved of filing a Well Completion Report (WCR) until it's done. Of course,
BLM cannot'exempt them from filing a WCR because it's required by Federal Regulation. We have mailed a letter to Cyrq
Energy declining their request and a copy is being cc’d to you and Randy Dade.

His statement about BLM approval of this airlift test is essentially correct, Cyrq Energy does have an approved Federal
Sundry Notice to complete an airlift on 45-07 {issued Feb. 28, 2011).

To clarify; Cyrg Energy was planning to spud Federal well 53-07 {not 47-07) on 09/28/2011 but this did not happen as
mentioned in my e-mail from last Tuesday. They are planning to spud 53-07 today, but | have not received confirmation
this has happened (they are required to e-mail daily drilling reports to the Feds). | will get out to Lightning Dock again
next week and I'll keep you informed of developments. :

Regards,

Michael Smith

Geologist - BLM

Las Cruces District Office
1800 Marquess Street
Las Cruces, NM 88005
575-525-4421
mikesmit@bim.gov




From: Chavez, Carl J, EMNRD [mailto:Carl].Chavez@state.nm.us]

Sent: Wednesday, October 05, 2011 5:07 PM

To: Smith, Michael A

Cc: Sanchez, Daniel J., EMNRD; Brooks, David K., EMNRD; VonGonten Glenn, EMNRD; Dade, Randy, EMNRD
Subject: CYRQ Energy (Formerly Raser Technolog|es) WeII Air Lift Message and nghtmng Dock Geothermal Discharge
Permit (GTHT-001)

Mike:

Got your msg. today regarding CYRQ’s plans to conduct an air lift test on Well 47-07 (geothermal
production/development well).

On 9/28/2011 during a phone call about another geothermal project you had indicated CRYQ was actively
spudding Well 47-07. OCD expressed its surprise about field activity by CYRQ Energy to the OCD. They have
yet to contact the after emerging from Chapter 11 Bankruptcy and disclose their new name and/or transfer of
well permit.

OCD Attorney is looking into the new name change and how it may affect the discharge permit, if at all, and a
possible path forward based on the above.

While OCD does not think notification is a requirement for field activities, Section 21(B)(v) below requires
OCD approval and OCD has not been contacted. OCD in the past has received daily driller updates when work
1s ongoing, but this has not occurred on this well.

OCD wanted to look over the permit before contacting you to see if CYRQ Energy (Formerly known as Raser
Technologies) was conducting its business at the location in accordance with the OCD G-101 approval with
conditions, WQCC discharge permit and geothermal regulations. The well was relocated under OCD
procedures. Their APD was approved (expires 2 years from approval date) on 6/11/2010 by the OCD and the
well is bonded.

Here’s what OCD has identified based on your inquiry:

WQCC Discharge Permit:

Anunaithorizeddischarge.is a violation:of this:permit.




P}

Section 19.  Vadose Zone and Water Pollution: The owner/operator shall address any contamination through
the discharge permit process or pursuant to WQCC 20.6.2.4000 through 20.6.2.4116 NMAC (Prevention and
Abatement of Water Pollution). OCD may require the owner/operator to modify its permit for investigation,
remediation, abatement and monitoring requirements for any vadose zone or water pollution. Failure to perform
any required investigation, remediation, abatement or to submit subsequent reports will constitute a violation of
the permit.

Section 20.  Additional Site Specific Conditions - Water Quality Monitoring Program: The
owner/operator shall implement the following water quality monitoring programs.

B(v). Ground Water and Surface Water Sampling and Monitoring Requirements: The
owner/operator shall comply with the Federal Underground Injection Control requirements for Class V Wells
(40 CFR 144 subpart G) and WQCC 20.6.2 NMAC injection well construction standards to protect the
Underground Source of Drinking Water (USDW). The owner/operator shall immediately shut down the system
and contact the OCD for further instructions if the concentration of any water contaminants in the injection
fluids exceed the greater of the standards specified in WQCC 20.6.2.3103 NMAC or background, as established
for the injection formation at the injection well location pursuant to Clause (i) of Paragraph 21.D, or if any toxic
pollutant, as defined in WQCC Subparagraph WW of 20.6.2.7 NMAC, is detected.

D. Holding Ponds, Drainage Ditches, Pits and Ponds Monitoring Program: The owner/operator
shall sample the holding ponds, drainage ditches, pits and

ponds in accordance with Table 4 of Appendix 1. The owner/operator shall notlfy the OCD Santa Fe office
within 72 hours of its determination that the

concentration of a water sample taken at an unlined ditch or location listed above exceeds the greater of the
standards specified in WQCC 20.6.2.3103 NMAC or

background. Note: Table 4 analytes consist of metals and general chemistry only. They do not monitor for
“toxic pollutants” as defined in WQCC Subparagraph WW

0f 20.6.2.7 NMAC.

21.  Class V Geothermal Injection Wells and Geothermal Production or Development Wells:

‘mx;i’i,dw o

“testedito
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Based on the above, OCD will likely need to communicate with CYRQ Energy soon.

Thank you.

Carl J. Chavez, CHMM

New Mexico Energy, Minerals & Natural Resources Dept.

QOil 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/

"Why not Prevent Pollution; Minimize Waste; Reduce the Cost of Operations; & Move Forward with the Rest of the
Nation?" To see how, go to "Pollution Prevention & Waste Minimization" at:
http://www.emnrd.state.nm.us/ocd/environmental. htm#environmental)




Chavez, Carl J, EMNRD

From: Chavez, Carl J, EMNRD

Sent: Friday, October 14, 2011 2:20 PM

To: 'Smith, Michael A'

Cc: VonGonten, Glenn, EMNRD; Dade, Randy, EMNRD; Sanchez, Daniel J., EMNRD
Subject: RE: LDG 53-07 Daily Well Summary (GTHT-001)

Mike:

Good afternoon. Just responding briefly to a couple questions that came up based on your inspection below.

The operator would need to submit a C-103 to the Artesia District Ofice for Well 53-07 to use the produced water in well
activity there. OCD would review the request. If the operator has the water right, the reuse of produced water may be
ok? There may be some concerns about additives or chemicals that it may have in it? If there is no water right, in order to
use the produced water it would have to be as good or better water quality than the receiving water bearing zone(s).
Consequently, the C-103 review process will determine any approvals and/or with conditions.

The tuel tanker truck is mobile and OCD would not likely require any berms, secondary containment, liners, etc.

Please contact me if you have questions. Thank you 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/

"Why not Prevent Pollution; Minimize Waste; Reduce the Cost of Operations; & Move Forward with the Rest of the
Nation?" To see how, go to "Pollution Prevention & Waste Minimization" at:
hitp://www.emnrd.state.nm.us/ocd/environmental.htm#environmental)

From: Smith, Michael A [mailto:michaelsmith@blm.gov]
Sent: Thursday, October 13, 2011 3:25 PM

To: Chavez, Carl J, EMNRD

Subject: RE: LDG 53-07 Daily Well Summary (GTHT-001)

Carl:

BLM staff did visit the Lightning Dock site yesterday. They are currently drilling the 53-07 well and there was no activity
at the 45-07 well. The only change was near the 55-07 well where they had lined the large reserve pit to the south in
anticipation of the flow test they want to conduct in the future.

Ben Barker was onsite and we discussed the operations. Cyrq is still planning a flow test on the 45-7 well pending
Federal & State approval. They have not yet submitted a Federal sundry and, based on my conversations with Mr.
Barker, it sounds like they still need to work out some details. Mr. Barker stated they were considering managing the
formation water produced during the test in this manner: water from the 45-7 well would be pumped into tanks and
subsequently sent ta the now-lined pit at the 55-7 site. Then, it would be pumped to the 53-7 site for use as make-up
water during drilling. He did emphasis they were only considering this, and | urged him to contact OCD because | don't
know if this would constitute re-injection under the state regs.

There was a semi-tanker truck at the 53-7 drill site. We asked if they were fueling up, and Mr. Barker said they had
bought in the tanker from the Road-Forks terminal because the roadable drilling rig only had a limited capacity, and they

1



did not want to bring in a fuel truck every 1-2 days. So it appears they are basically using this truck for on-site fuel
storage. | don’t know if this would create an issue with your agency. On Federal surface estate, we generally require a
liner and berm around fuel storage tanks.

i will send pictures if you request. We usually try to get staff out once a week while a well’s being drilled, so | will keep
you posted on developments.

Regards,

Michael Smith

Geologist - BLM

Las Cruces District Office
1800 Marquess Street
Las Cruces, NM 88005
575-525-4421
mikesmit@bim.gov

From: Chavez, Carl J, EMNRD [mailto:Carl).Chavez@state.nm.us]
Sent: Thursday, October 13, 2011 2:24 PM

To: RigMgrCyrg

Cc: Sanchez, Daniel J., EMNRD; Dade, Randy, EMNRD; Smith, Michael A
Subject: LDG 53-07 Daily Well Summary (GTHT-001)

Mr. Summitt:

I notice an API number discrepancy in the API# for this well on your attached form. Although the OCD has not officially
issued an “APH#" for the project geothermal wells on its Risk-Based Data Base System (RBDMS), the Discharge Permit
APl# designation for Well 53-07 is: 30-023-20017.

The API No. on your attached Well Summary Form for 53-07 form is 30-023-20016, which is representative of Well 47-
07. Please verify which well you are working on? Thank you.

Carl J. Chavez, CHMM

New Mexico Energy, Minerals & Natural Resources Dept.

Qil Conservation Division, Environmental Bureau

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

Office: (505) 476-3490

Fax: (505) 476-3462

E-mail: Carld.Chavez @state.nm.us

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

"Why not Prevent Pollution; Minimize Waste; Reduce the Cost of Operations; & Move Forward with the Rest of the
Nation?" To see how, go to "Pollution Prevention & Waste Minimization" at:
hitp://www.emnrd.state.nm.us/ocd/environmental. htm#environmental)

From: RigMgrCyrq [mailto:rigmgrcyrg@amail.com]
Sent: Thursday, October 13, 2011 10:11 AM

To: Chavez, Carl J, EMNRD

Subject:

Thank you
Steve Summitt
(530)304-5590



NCW vcxico Encrgy, Minerals and Natural Kesources Dcpar’cmcnt

Susana Martinez

Governor
John Bemis Jami Bailey
Cabinet Secretary-Designate Division Director

Oil Conservation Division
Brett F. Woods, Ph. D.
Deputy Cabinet Secretary

September 15, 2011

Daniel Manus

Black Hills Gas Resources
3200 North 1*' Street
Bloomfield, NM 87413

Dear Mr. Manus,

The Oil Conservation Division (“Division”) is in receipt of your request to beneficially use
produced water to fracture treat the Jicarilla 464-30 #724. The Division hereby approves the
request with the following requirements:

e The produced water cannot be used to drill through or in formations of less than 10,000
TDS without prior authorization from the Division. Prior to fracture treating, Black Hills
Gas Resources (“Black Hills™) shall provide the Division with an analysis of the
produced water being used and an analysis of the formation water being impacted.

o Black Hills shall submit a specific plan for approval including TDS of the water, volume
of water to be used in the fracture treating, a list of wells the produced water originates
from, the area it will be used in, the formations it will come in contact with, the process it
will be used in and how it will be stored.

If you have any further questions, please feel free to contact Brandon Powell at
Brandon.Powell @state.nm.us or 505-334-6178 xt 116.

Sincerely,

Charlie Perrin

Aztec District Manager
1000 Rio Brazos Road
Aztec, NM 87410

Oil Conservation Division * 1220 South St. Francis Drive

* Santa Fe, New Mexico 87505 P o O ——

* Phone: (505) 476-3440 * Fax (505) 476-3462* http://www.emnrd.state.nm.us :ﬁ%




Chavez, Carl J, EMNRD

Subject: Cyrq Energy, Inc. Lightning Dock Geothermal Communication Meeting

Location: OCD 3rd Floor Conference Room

Start: Fri 10/28/2011 8:30 AM

End: Fri 10/28/2011 10:00 AM

Recurrence: {none)

Meeting Status: Meeting organizer

Organizer: Chavez, Carl J, EMNRD

Required Attendees: Ben Barker; VonGonten, Glenn, EMNRD; Carl Chavez; Dade, Randy, EMNRD; Sanchez,

Daniel J., EMNRD; Lucero, Stephen A., EMNRD

Please send your agenda items and OCD will add on to it for the meeting. Thanks.

Carl,

Some items for the agenda:

1. Update on corporate structure.

* Pending OCD Attorney review of recent Cyrq Energy, Inc. e-mail response to OCD October 12, 2011 letter
requesting clarification of whether the “Transfer of Ownership” provision of discharge permit applies to new
Cyrq company designation, and other issues. -- OCD

2. Update on drilling and testing plans, and their relationship to power plant schedule.

* Concerns about large open hole completions and potential for upward discharge and comingling with
shallow saturated zones and G-101 APD conditions of approval. -- OCD

* OCD approvals during drilling phase? -- OCD

* OCD February 2011 Santa Fe Meeting Minutes. -- OCD
3. Regulatory issues associated with relocation of permitted wells, particularly injection 'wells.

* New APD (G-101 and G-102) with OCD approval of change(s) to drill/well location. -- OCD
4.  Use of formation water in drilling and completion.

* Acceptable conditions. -- OCD
5. Testing program considerations such as disposal and/or treatment of produced fluids.

* Discharge Permit. -- OCD

6. Miscellaneous



Chavez, Carl J, EMNRD .

From: Chavez, Carl J, EMNRD

Sent: Tuesday, March 08, 2011 8:11 AM

To: Brooks, David K., EMNRD

Subject: FW: BLM Handllng of Confidential Documents/Information from Lightning Dock Geothermal
Project (GTHT-1)

Attachments: CFR-2010-title43- voI2 -part3200-subpart3278.pdf; CFR-2010-title43-vol2-part3200-

subpart3255.pdf; CFR 2010-title43-vol2-part3200-subpart3266.pdf; pic04346.gif

David:
Here's BLM's "Confidentiality” information.....

Please let me know what you think... 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

"Why not Prevent Pollution; Minimize Waste; Reduce the Cost of Operations; & Move Forward with the Rest of the
Nation?" To see how, go to "Pollution Preventlon & Waste Minimization" at:
hitp://www.emnrd.state.nm.us/ocd/environmental. htm#environmental)

----- Original Message-----

From: mikesmit@blm.gov [mailto:mikesmit @ bim.gov]

Sent: Sunday, March 06, 2011 2:00 PM '

To: Chavez, Carl J, EMNRD

Subject: Re: BLM Handling of Confidential Documents/Information from Lightning Dock Geothermal Project (GTHT-1)

Carl:

Here are the Federal geothermal regulations on that topic:

(See attached file: CFR-2010-title43-vol2-part3200-subpart3278.pdf)(See
attached file: CFR-2010-title43-vol2-part3200- subpart3255 pdf)(See attached
file: CFR-2010-title43-vol2-part3200- subpart3266 pdf)

There are separate subchapters on confidential information for exploration (3255), drilling (3266) and utilization (3278),
but they all lay out similar procedures. For the full Federal Regs, go to:

http://www.qpo.qov/fdsvs/browse/col|ectionCfr.at;tion?selectedYearFrom:-1 &page.go=Go

| don't know of any disclaimers BLM uses; 'll have to ask the Federal Solicitor about that. I'l be out of the office next
week, so we can discuss this further during the week of March 14 if necessary.

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"

<Carld.Chavez@sta To

te.nm.us> "Mike _Smith@blm.gov"
<Mike_Smith@blm.gov>

03/04/2011 04:59 cc

PM "Brooks, David K., EMNRD"
<david.brooks @state.nm.us>

Subject

BLM Handling of Confidential
Documents/Information from
Lightning Dock Geothermal Project
(GTHT-1)

(Embedded image moved to file: pic04346.gif)
Mike:

Hi. | received a copy of the BLM March 1, 2011 letter to the operator.

Could you please provide the OCD with the BLMs procedures and/or disclaimers for handling “Confidential” documents
from the operator?

OCD is wrangling with confidentiality issues and would like to consider BLMSs for handling public information requests, etc.
I'm back in next Tuesday.... Thanks in advance.

Have a good weekend! J

Carl J. Chavez, CHMM

New Mexico Energy, Minerals & Natural Resources Dept.

Qil 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

"Why not Prevent Pollution; Minimize Waste; Reduce the Cost of Operations; & Move Forward with the Rest of the
Nation?" To see how, go to "Pollution Prevermon & Waste Minimization" at:
http://www.emnrd.state.nm.us/ocd/environmental. htm#environmenta)




AUTHENTICATED
U.S, GOVERNMENT
INFORMATION

GPO

Bureau of Land Management, Interior

(2) Collect all or part of your bond;

(3) Order modification orishutdown of
your operations; and

(4) Take other enforcernent action
against a lessee who is ul:timately re-
sponsible for the noncompliance.

(b) Noncompliance ma)ll result in
BLM terminating your: lease (see
§§3213.17 through 3213.19).

Subpart 3278—Confidential,
Proprietary Informption

$3278.10 When will BLM|disclose in-
formation I submit under these reg-
ulations? ’

All Federal and Indian data and in-
formation submitted to BLM are sub-
ject to part 2 of this title!. Part 2 in-
cludes the regulations of :the Depart-
ment of the Interior covering public
disclosure of data and information con-
tained in Department records. Certain
mineral information not protected
from disclosure under part 2 may be
made available for inspection without
a Freedom of Informationi Act (FOIA)
request. Examples of information we
will not treat as confidential include:

(a) Facility location;

(b) Facility generation capacity; or

(¢) To whom you are éelling elec-
tricity or produced resources.

§3278.11 When I submit confidential,
proprietary information, how can I
help ensure it is not available to the
public?

When you submit data and informa-
tion that you believe toi be exempt
from disclosure under part 2 of this
title, you must clearly mark each page
that you believe contains Econfidential
information. BLM will keep all data
and information confidential to the ex-
tent allowed by §2.13(c) of t‘lhis title.

|
§3278.12 'How long will information I
give BLM remain confidential or
proprietary? '

The FOIA does not prO\%ide a finite
period of time during which informa-
tion may be exempt from public disclo-
sure. BLM will review each situation
individually and in accordance with
part 2 of this title.

Pt. 3280

Subpart 3279—Utilization Relief
and Appeals

§3279.10 When may I request a vari-
ance from BLM requirements per-
taining to utilization operations?

(a) You may file a request with BLLM
for a variance for your approved utili-
zation operations from the require-
ments of §3200.4. Your request must in-
clude enough information to explain:

(1) Why you cannot comply with the
requirements; and

(2) Why you need the variance to op-
erate your facility, conserve natural
resources, or protect public health and
safety, property, or the environment.

(b) We may approve your request
orally or in writing. If we give you oral
approval, we will follow up with writ-
ten confirmation.

§3279.11 How may I appeal a BLM de-
cision regarding my utilization op-
erations?

You may appeal our decision affect-
ing your utilization operations in ac-
cordance with §3200.5.

PART 3280—GEOQTHERMAL
RESOURCES UNIT AGREEMENTS

Subpart 3280—Geothermal Resources Unit
Agreements—General

Sec.

3280.1 What is the purpose and scope of this
part?

3280.2 Definitions. -

3280.3 What is BLM'’s general policy regard-
ing the formation of unit agreements?
3280.4 When may BLM require Federal les-
sees to unitize their leases or require a
Federal lessee to commit a lease to a

unit?

3280.5 May BLM require the modification of
lease requirements in connection with
the creation and operation of a unit
agreement?

3280.6 When may BLM require a unit oper-
ator to modify the rate of exploration,
development, or production?

3280.7 Can BLM require an owner or lessee
of lands not under Federal administra-
tion to unitize their lands or leases?

Subpart 3281—Application, Review, and
Approval of a Unit Agreement

3281.1 What steps must 1 must follow for
BLM to approve my unit agreement?

547
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§3254.10

must send this to BLM within 30 days
after you:

(a) Complete any geophysical explo-
ration operations;

(b) Complete the drilling of tempera-
ture gradient well(s) approved under
your approved Notice of Intent to con-
duct exploration;

(¢) Plug and abandon a temperature
gradient well; and

(d) Plug shot holes and reclaim all
exploration sites.

Subpart  3254—Inspection, En-
forcement, and Noncompli-
ance for Exploration Oper-
ations

§3254.10 May BLM inspect my explo-
ration operations?

BLM may inspect your exploration
operations to ensure compliance with
the requirements of §3200.4 and the reg-
ulations in this subpart.

§3254.11 What will BLM do if my ex-
ploration operations are not in
compliance with my permit, other
BLM approvals or orders, or the
regulations in this part?

(a) BLM will issue you a written Inci-
dent of Noncompliance and direct you
to correct the problem within a set
time. If the noncompliance continues
or is serious in nature, we will take one
or more of the following actions:

(1) Correct the problem at your ex-
pense;

(2) Direct you to modify or shut down
your operations; or

(3) Collect all or part of your bond.

(b) We may also require you to take
actions to prevent unnecessary impacts
on the lands. If so, we will notify you
of the nature and extent of any re-
quired measures and the time you have
to complete them.

(¢) Noncompliance may result in
BLM terminating your lease, if appro-
priate under §§3213.17 through 3213.19.

Subpart 3255—Confidential,
Proprietary Information

§3255.10 Will BLM disclose informa-
tion I submit under these regula-
tions?

All Federal and Indian data and in-
formation submitted to the BLM are

43 CFR Ch. Il (10-1-10 Edition)

subject to part 2 of this title. Part 2 in-
cludes the regulations of the Depart-
ment of the Interior covering public
disclosure of data and information con-
tained in Department records. Certain
mineral information not protected
from disclosure under part 2 may be
made available for inspection without
a Freedom of Information Act (FOIA)
request.

§3255.11 When I submit confidential,
proprietary information, how can 1
help ensure it is not available to the
public?

When you submit data and informa-
tion that you believe to be exempt
from disclosure by 43 CFR part 2, you
must clearly mark each page that you
believe contains confidential informa-
tion. BLM will keep all data and infor-
mation confidential to the extent al-
lowed by 43 CFR 2.13(c).

§3255.12 How long will information 1
give BLM remain confidential or
proprietary?

The FOIA (5 U.S.C. 552) does not pro-
vide a finite period of time during
which information may be exempt
from public disclosure. BLM will re-
view each situation individually and in
accordance with part 2 of this title.

§3255.13 How will BLM treat Indian
information submitted under the
Indian Mineral Development Act?

Under the Indian Mineral Develop-
ment Act of 1982 (IMDA) (25 U.S.C. 2101
et seq.), the Department of the Interior
will hold as privileged proprietary in-
formation of the affected Indian or In-
dian tribe:

(a) All findings forming the basis of
the Secretary’s intent to approve or
disapprove any Minerals Agreement
under IMDA; and

(b) All projections, studies, data, or
other information concerning a Min-
erals Agreement under IMDA, regard-
less of the date received, related to:

(1) The terms, conditions, or finan-
cial return to the Indian parties;

(2) The extent, nature, value, or dis-
position of the Indian mineral re-
sources; or

(3) The production, products, or pro-
ceeds thereof.
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Title 43: Public Lands: Interior
PART 2—RECORDS AND TESTIMONY: FREEDOMIOF INFORMATION ACT
Subpart C—Requests for Records under the FOIA !

Browse Previous | Browse Next

§ 2.13 When may the bureau take a time extension to respond to my request?
(a) The bureau may extend the 20-workday time limit for 10 more workdays when it needs to:
(1) Search for and collect the requested records from multiple offices; or

(2) Search for, collect, and examine a voluminous amount of separate and distinct records sought in a single request; or

(3) Consult with another agency having a substantial interest in the determination of the request or with one or more bureaus of the
Department having substantial subjzsct-matter interest|in the request.

(b) If the bureau intends to take an extension under this subsection, it will notify you in writing and provide the reason for the extension and
the date it expects to make a deterrnination on your réquest.

'@f an extension is necessary and the bureau is unaple to respond to your request within 30 workdays, it will notify you in writing when you
may expect a final response and advise you of your appeal rights. if an extension is taken and you have not received a response in 30

workdays, you may consider the request denied and file an appeal under §2.28(a)(3) or file a lawsuit.

(d) A bureau may not take an extension of time to decide whether to grant a request for a fee waiver.



Bureau of Land Management, interior

§3255.14 How will BLM administer in-
formatlon concerning other Indian
minerals?

For information concerning Indian
minerals not covered by §3255.13, BLM
will withhold such records as may be
withheld under an exemption to the
FOILA when it receives a request for in-
formation related to tribal or Indian
minerals held in trust or subject to re-
strictions on alienation.

§3255.15 When will BLM consult with
Indian mineral owners; when mfor-
mation concerning their minerals is
the subject of a FOIA request?

(a) We use the standards and proce-
dures of §2.15(d) of this ititle before
making a decision about the applica-
bility of FOIA exemption 4 to informa-
tion obtained from a person outside the
United States Government.

(b) BLM will notify the Indian min-
eral owner(s) identified in’ the records
of the Bureau of Indian A’ffalrs (BIA),
and BIA, and give them a reasonable
period of time to state OKbJCCtIOHS to
disclosure. BLLM will issue this notice
following consultation with a sub-
mitter under §2.15(d) of thi$ title if:

(1) BLM determines that the sub-
mitter does not have an interest in
withholding the records that can be
protected under FOIA; and’

(2) BLM has reason to believe that
disclosure of the information may re-
sult in commercial or financial injury
to the Indian mineral owner(s), but is
uncertain that such is the case.

Subpart 3256—Exploration
Operations Relief and| Appeals

§3256.10 How do I request a variance
from BLM reqmrements that apply
to my exploration operations?

(a) You may submit a request for a
variance for your exploration oper-
ations from any requirement in §3200.4.
Your request must include enough in-
formation to explain:

(1) Why you cannot comply with the
regulatory requirement; and

(2) Why you need the variance to con-
trol your well, conserve natural re-
sources, or protect public’ health and
safety, property, or the environment.

(b) BLM may approve your request
orally or in writing. If we give you an

§3260.12

oral approval, we will follow up with
written confirmation.

§3256.11 How may I appeal a BLM de-
cision regarding my exploration op-
erations?

You may appeal a BLM decision re-
garding your exploration operations in

accordance with §3200.5.

Subpart 3260—Geothermail Drilling
Operations—General

§3260.10 What types of geothermal
drilling operations are covered by
these regulations?

(a) The regulations in subparts 3260
through 3267 establish permitting and
operating procedures for drilling wells
and conducting related activities for
the purposes of performing flow tests,
producing geothermal fluids, or inject-
ing fluids into a geothermal reservoir.
These subparts also address redrilling,
deepening, plugging back, and other
subsequent well operations.

(b) The operations regulations in sub-
parts 3260 through 3267 do not address
conducting  exploration operations,
which are covered in subpart 3250, or
geothermal resources utilization,
which is covered in subpart 3270.

§3260.11 What  general standards
apply to my drilling operations?

Your drilling operations must:

(a) Meet all environmental and oper-
ational standards;

(b) Prevent unnecessary impacts on
surface and subsurface resources;

(c) Conserve geothermal resources
and minimize waste;

(d) Protect public health, safety, and
property; and

(e) Comply with the requirements of
§3200.4.

§3260.12 What other orders or instruc-
tions may BLM issue?

BLM may issue:

(a) Geothermal resource operational
orders for detailed requirements that
apply nationwide;

(b) Notices to Lessees for detailed re-
quirements on a statewide or regional
basis;

(c) Other orders and instructions spe-
cific to a field or area;
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§3266.10
is ultimately responsible for non-
compliance.
(b) Noncompliance may result in
BLM terminating your : lease. See

§§3213.17 through 3213.19.

Subpart 3266—Conf|denhcll
Proprietary Information

§3266.10 Will BLM disclose informa-
tion I submit under these regula-
tions?

All Federal and Indian data and in-
formation submitted to the BLM are
subject to part 2 of this title. Part 2 in-
cludes the Department of jthe Interior

regulations covering public disclosure

of data and information contained in
Department records. Certain mineral
information not protected 'from disclo-
sure under part 2 of this title may be
made available for inspection without
a Freedom of Information‘ Act (FOIA)
request. BLM will not treat surface lo-
cation, surface elevation, or well status
information as confidentia]

§3266.11 When I submit confldentlal
roprietary 1nformat10n, how can I
Eelp ensure that it is not available

to the public?

When you submit data and informa-
tion that you believe to be exempt
from disclosure by part 2 of this title,
you must clearly mark each page that
you believe contains confidential infor-
mation. BLM will keep all |data and in-
formation confidential to| the extent
allowed by §2.13(c) of this title

§3266.12 How long will mformatlon I
give BLM remain confldentlal or
proprietary?

The FOIA does not provide a finite
period of time during which informa-
tion may be cxempt from public disclo-
sure. BLM reviews each situation indi-
vidually and in accordancé with part 2
of this title.

Subpart 3267—Geothermal Drilling
Operations Relief and' Appeals

§3267.10 How do I request a variance
from BLM requlrements that apply
to my drilling operatlons"

(a) You may file a request for a vari-
ance from the requirements of §3200.4
for your approved drilling operations.

43 CFR Ch. 1l (10-1-10 Edition)

Your request must include enough in-
formation to explain:

(1) Why you cannot comply with the
requirements of §3200.4; and

(2) Why you need the variance to con-
trol your well, conserve natural re-
sources, or protect public health and

_ safety, property, or the environment.

(b) We may approve your request
orally or in writing. If BLM glves you
an oral approval, we will follow up with
written confirmation.

§3267.11 How may I appeal a BLM de-
cision regarding my drilling oper-
ations?

You may appeal our decisions regard-
ing your drilling operations in accord-

ance with §3200.5.

Subpart 3270—Utilization of
Geothermal Resources—General

§3270.10 What types of geothermal op-
erations are governed by these uti-
lization regulations?

(a) The regulations in subparts 3270
through 3279 of this part cover the per-
mitting and operating procedures for
the utilization of geothermal re-
sources. This includes:

(1) Electrical generation facilities;

(2) Direct use facilities;

(3) Related utilization facility oper-
ations;

(4) Actual and allocated well field
production and injection; and

(5) Related well field operations.

(b) The utilization regulations in sub-
parts 3270 through 3279 do not address
conducting exploration operations,
which is covered in subpart 3250, or
drilling wells intended for production
or injection, which is covered in sub-
part 3260.

§3270.11 What general standards
apply to my utilization operations?

Your utilization operations must:

(a) Meet all operational and environ-
mental standards;

(b) Prevent unnecessary impacts on
surface and subsurface resources;

(c) Result in the maximum ultimate
recovery of geothermal resources;

(d) Result in the beneficial use of
geothermal resources, with minimum
waste;
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Chavez, Carl J, EMNRD

From: Chavez, Carl J, EMNRD

Sent: Tuesday, April 05, 2011 4:27 PM

To: Lucero, Stephen A., EMNRD

Cc: 'Ben Barker'; Michael Hayter; Brooks, David K., EMNRD; VonGonten, Glenn, EMNRD
Subject: Lightning Dock Geothermal Telephone Conference Call (GTHT-001) Today's Quick

Summary of Possible Future Meetings

Steve:
EYL

» On 4/5 participated in telephone conference call with Raser Technologies, Mike Hayter and Ben Barker,
regarding possible meetings. It appears that there may be at least 3 meetings in the horizon each focused
on a different stakeholder group. First, the operator is planning to meet independently with Senator Smith
about the Lightning Dock Project and issues. Second, Senator Smith may help OCD and ECMD to
facilitate a second meeting on the Lightning Dock Project with technical component for educating the
agencies on geothermal driliing, issues, etc. This meeting may end with a California Model for agency
permitting and interaction. Raser will provide a draft Agenda with stakeholder list of attendees for the
second meeting for the agencies to consider and work to finalize. Third a follow-up meeting between
Federal and State agencies on cooperation, uniformity to promote efficiency and MOUs on Federal Lands
will follow to see if State-State vs. Federal-State cooperation and uniformity in the Lightning Dock
Geothermal Project could be established to make it a success. The latter two meetings to be facilitated by
OCD and/or ECMD. Raser is also in discussions with the ECMD. Ok.

Please contact me if you have questions. Thank you.

OCD Online File: “Meetings”

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: Carld.Chavez@state.nm.us

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

"Why not Prevent Pollution; Minimize Waste; Reduce the Cost of Operations; & Move Forward with the Rest of the
Nation?" To see how, go to "Pollution Prevention & Waste Minimization” at:
hitp://www.emnrd.state.nm.us/ocd/environmental. htm#environmental)




Chavez, Carl J, EMNRD

From: Chavez, Carl J, EMNRD
Sent: Tuesday, April 05, 2011 5:01 PM
To: Chavez, Carl J, EMNRD; 'Ben Barker'; 'Del Fortner (External)'; 'Roger Bowers (External)';

‘Michael Hayfer'; VonGonten, Glenn, EMNRD; Brooks, David K., EMNRD; Myers, Kevin, OSE;
‘Mike_Smith@blm.gov'; Dade, Randy, EMNRD

Cc: 'mikesmit@bim.gov'

Subject: RE: Lightning Dock Geothermal Communication Meeting & Teleconference Draft Meeting
Minutes

Gentlemen:

Please find attached the draft meeting minutes from the February 24, 2011 meeting in Santa Fe.

Please contact me if you have questions. Thank you.

Key Meeting Issues
from 2-24-1...

Carl J. Chavez, CHMM

New Mexico Energy, Minerals & Natural Resources Dept.

Qil 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: hitp://www.emnrd.state.nm.us/ocd/index.htm

"Why not Prevent Pollution; Minimize Waste; Reduce the Cost of Operations; & Move Forward with the Rest of the
Nation?" To see how, go to "Pollution Prevention & Waste Minimization" at:
http://www.emnrd.state.nm.us/ocd/environmental. htm#environmental)

From: Chavez, Carl J, EMNRD

Sent: Thursday, February 24, 2011 3:58 PM

To: 'Ben Barker'; Del Fortner (External); Roger Bowers (External); Michael Hayter; VonGonten, Glenn, EMNRD; Brooks,
David K., EMNRD; Myers, Kevin, OSE; Mike Smith@blm.gov; Dade, Randy, EMNRD

Cc: 'mikesmit@bim.gov'

Subject: Lightning Dock Geothermal Communication Meeting & Teleconference

When: Thursday, February 24, 2011 10:15 AM-12:00 PM (GMT-07:00) Mountain Time (US & Canada).

Where: OCD- Santa Fe 1220 South St. Francis Drive, Santa Fe, NM 87507 (Wendell Chino Building- 3rd Floor)

Ladies and Gentlemen:

FYI. The OCD will be generating meeting minutes from today’s meeting in order to ensure the QA/QC needed based on
the issues that were discussed. Therefore, any interpretations of the agencies responses during the meeting should not
be perceived to be final and the meeting minutes will seek accuracy in the meeting minutes where the OCD is to
respond back to the operator.

Carl Chavez is working to complete the meeting minutes by next Friday COB and in the process investigate the questions
requiring a response.

Thank you.



Please phone into the telephone conference call phone number below if you wish to participate by telephone.

. /Conference
. Detailariis

e: Thursday, Febr

10:15 AM Mduntai_ ‘
, 5O‘PM~M0untain'S"’t'd;

Next week we’ll be in Las Cruces, Albuquerque and Santa Fe for a variety of meetings. Would it be convenient for you if
Mike Hayter and | stopped by on Thursday, 2/24, to i

e Introduce Del Fortner and perhaps Roger Bowers? They are geothermists of long regulatory and geological
experience whom we have engaged to help us with Lightning Dock technical and permit issues. Discharge
Permit, Forms, issues....

¢ | would also like to follow up on our previous conversations about a geothermal show-and-tell for the OCD/OSE
technical staff. BLM?

Thanks,
Ben

VP Resource Management
Raser Technologies

5152 N. Edgewood Drive
Provo, UT 84604



Attendees:

Lightning Dock Geothermal (Hidalgo County)
OCD Wendell Chino Conference Room, Santa Fe
Draft Meeting Minutes (Completed 4/5/2011)
(2/24/2011)

OCD: David Brooks, Carl Chavez & Glenn von Gonten
Raser Technologies: Ben Barker, Del Fortner & Michael Hayter

Purpose: To resolve the proposed discharge into farm area issue; important issues identified during the
meeting; and to develop a path forward on the geothermal project based on those issues.

Key Issue: OCD disapproved a discharge of produced water into the nearby farm field from Well 45-07
pump and injection testing. While the operator installed a temporary drill pit for the well, it did not install
a permit recovery pond to contain produced fluids for well testing, etc., but feels the water quality without
treatment is good. OCD indicated that it was produced water and it would need to be contained and or
treated and/or tested for a final disposition determination. Operator would like to line the existing earthen
centralized drill pit constructed for Well 55-07 to contain 2-day pump test water from project wells. OCD
requested a G-103 with maps and diagrams of construction for “Modification” request.

Note: OCD meeting issue responses are provided in red italicized print below

l.

OCD provided an agenda and asked that in future meeting requests that agenda items be disclosed
in advance of meetings so the attendees could consider the issues and/or questions in advance.
This may also enhance communication between state and/or federal agencies.

There was more discussion on this later in the meeting related to state/federal agencies
approval of GDPs from BLM and APDs from OCD and how to unify the process 1o avoid
complexity in approvals for drilling, etc. that the operator felt was cumbersome. OCD
indicated that the operator would have to meet all ARARs, but that maybe all of the
agencies could review drafts submitted to the BLM in consideration of any additional
conditions for approval to help streamline the process. It is still unclear as ro whether the
state and federal agencies would consider this approach 1o attempting ro unify any final
BLM/OCD approvals, but it was one consideration. However, the OCD thinks that any
operator could begin submitting marginal work products that would require the agencies
to do all of the work to mold it into an acceptable work product. Consequently, it is
unlikely that the agencies could change its current approach?

Operator introduces Del Fortner (Geothermist). He has regulatory and geological experience and
he was hired to help Raser with Lightning Dock technical and permit issues.

Roger Bowers (another Geothermist) was unable to attend the meeting.

OCD Discussion: pits, ponds, discharging to the farm field, forms, discharge permit related
issues....

Operator indicated that Well 55-7 was a great well, but it was found to be borehole cake
damaged and 1s no good to determine aquifer characteristics now. Operator didn’t quite
understand how discharge at the farm field was approved for this well and not allowed at
Well 45-077 The nearby Burgett facility has discharged water for nursery related
practices in the past. Operator also wants to put produced water to beneficial use.



OCD indicated that the operator must consider fluids removed from the well at the target
depth to be “Produced Fluids™ that requires containment before final disposition could
even be considered. While the TDS is within fresh water range, there are other
parameters that exceed WQCC water quality criteria. However, based on the analvtical
data reviewed by the QCD to date, it supports the OCD's decision to not allow direct
discharges onio the land without some guarantee of treatment before discharge to ensure
WQCC Regulations and water quality are not exceeded. However, the operator is
reluctant to state that it will treat produced fluids before discharge. The permit was
approved based on recovery pond installation to contain produced fluids at the facility.
The ponds are especially important during the exploration phase of the project before
any final determination is made by the operator that it wishes to proceed with use of
injection and production wells for power generation. Once the operator decides to begin
power generation, the monitor program maust be implemented and sampling of produced
water before injection into the subsurface can occuir.

e OCD is also concerned about the sterilization of agricultural land and restoration of it.
This was a kev consideration in OCD’s approval of the permit to discharge into recovery
ponds for evaporation or final disposition instead of discharging produced fluids onto the
land or into “Waters of the State”

e OCD handed out a package that included pit/pond related correspondence and displaved
a map via projector displaying the lavout of pits and ponds that had been approved and
incorporated into the permit.

o OCD discussed the large voluwnes of produce water that would be generated from well
testing and future routine well testing once well were authorized for injection/production.
OCD mentioned thar evaporation or storage pond size is 10 acrefft (§ 19.15.36, 17 (B)
(12) NMAC. The volume of produced water may not be completely contained in the pond,
consequently, the OCD reminded the operator about the NPDES Permit section in the
permit in case the operator sought to discharge into “Waters of the State.” This was
another option to the final disposition of produced water versus evaporation in ponds
during the exploration phase of the project. This would qualifv as a “Major
Modification” under the permit with public notice and a possible hearing if there are any
public comments. The operator discussed the reinjection principle during the production
phase of the project; however, the OCD indicated for the exploration phase of the project
the permit was approved based on certain conditions. Once the operator was approved
Jfor power generation at the fuctlity, the ponds would still be needed for routine
geothermal well testing,

4. Operator would also like to follow up on our previous conversations about a geothermal project
status presentation for the OCD/OSE technical staff. BLM?

o OQCD by receipt of these meeting minutes will follow-up with the BLM, OSE, State Land
Office (SLO) 1o solicit inferest and participation in the presentation.

5. Other agency (i.e., OSE) issues or discussions
o OCD mentioned that there is a provision for a temporary 120 day discharge for “good

cause” that it would follow-up with the NMED- GWQB. There would be regular
instances for each well when the operator would request a temporary discharge and the



volumes of produced water that would be discharged would be staggering to the point an
NPDES discharge permit from EPA Reg. 6 would likely be needed to discharge into
nearby arrovos or “Waters of the State.”

OSE could provide WQCC examples of temporary permits to discharge related to OSE
activities, i.e., aquifer pump tests, etc. Kevin Myers of OSE sent 2 examples of termporary
NMED discharge permits to the OCD after the meeting. A preliminary review of the
examples indicate that produced water must still be contained and prevented from
impacting surface and ground waters until final disposition can be determined. In
addition, the OCD has deternined that temporary discharges would not apply to this
project becatse there will be nuwmerous instances and different locations where large
volumes of produced fluids would need to be discharged on a routine basis.

The WQCC provisions for temporary discharge under 20.6.2 NMAC are as follows:

20.6.2.3114 FEES: A. FEE AMOUNT AND SCHEDULE OF PAYMENT - Every
facility submitting a discharge permit application for approval or renewal shall pay the
permit fees specified in Table 1 of this section and shall pay a filing fee as specified in
Table 2 of this section to the Water Quality Management Fund. Every facility submitting
2 20.6.2 NMAC 22 request for temporary permission to discharge pursuant to Subsection
B of Section 20.6.2.3106 NMAC, or financial assurance pursuant to Paragraph 11 of
Subsection A of Section 20.6.2.3107 NMAC shall pay the fees specified in Table 2 of
this section to the Water Quality Management Fund.

(11) A closure plan to prevent the exceedance of standards of Section 20.6.2.3103
NMAC or the presence of a toxic pollutant in ground water after the cessation of
operation which includes: a description of closure measures, maintenance and monitoring
plans, post-closure maintenance and monitoring plans, financial assurance, and other
measures necessary to prevent and/or abate such contamination. The obligation to
implement the closure plan as well as the requirements of the closure plan, if any is
required, survives the termination or expiration of the permit. A closure plan for any
underground injection control well must also incorporate the applicable requirements of
Sections 20.6.2.5005 and 20.6.2.5209 NMAC.

20.6.2.3114 NMAC Table 2 Filing fee $ 100 Temporary permission $ 150 Financial
assurance: approval of instrument greater of $250 or .01%

20.6.2.3106 APPLICATION FOR DISCHARGE PERMITS AND RENEWALS:

A. Any person who, before or on June 18, 1977, 1s discharging any of the water
contaminants listed in Section 20.6.2.3103 NMAC or any toxic pollutant so that they may
move directly or indirectly into ground water shall, within 120 days of receipt of written
notice from the secretary that a discharge permit is required, or such longer time as the
secretary shall for good cause allow, submit a discharge plan to the secretary for
approval; such person may discharge without a discharge permit until 240 days after
written notification by the secretary that a discharge permit is required or such longer
time as the secretary shall for good cause allow.

B. Any person who intends to begin, after June 18, 1977, discharging any of the water
contaminants listed in Section 20.6.2.3103 NMAC or any toxic pollutant so that they may
move directly or indirectly into ground water shall notify the secretary giving the
information enumerated in Subsection B of Section 20.6.2.120INMAC; the secretary
shall, within 60 days, notify such person if a discharge permit is required; upon



submission, the secretary shall review the discharge plan pursuant to Sections
20.6.2.3108 and 20.6.2.3109 NMAC. For good cause shown the secretary may allow
such person to discharge without a discharge permit for a period not to exceed 120 days.

C. A proposed discharge plan shall set forth in detail the methods or techniques the
discharger proposes to use or processes expected to naturally occur which will ensure
compliance with this Part. At least the following information shall be included in the
plan: (1) Quantity, quality and flow characteristics of the discharge; (2) Location of the
discharge and of any bodies of water, watercourses and ground water discharge sites
within one mile of the outside perimeter of the discharge site, and existing or proposed
wells to be used for monitoring; (3) Depth to and TDS concentration of the ground water
most likely to be affected by the discharge; (4) Flooding potential of the site; (5) Location
and design of site(s) and method(s) to be available for sampling, and for measurement or
calculation of flow; (6) Depth to and lithological description of rock at base of alluvium
below the discharge site if such information is available; (7) Any additional information
that may be necessary to. demonstrate that the discharge permit will not result in
concentrations in excess of the standards of Section 20.6.2.3103 NMAC or the presence
of any toxic pollutant at any place of withdrawal of water for present or reasonably
foreseeable future use. Detailed information on site geologic and hydrologic conditions
may be required for a technical evaluation of the applicant's proposed discharge plan; and
(8) Additional detailed information required for a technical evaluation of underground
injection control wells as provided in Sections 20.6.2.5000 through 20.6.2. 5299 NMAC,
20.6.2 NMAC 15

D. An applicant for a discharge permit shall pay fees as specified in Section 20.6.2.3114
NMAC. '

E. An applicant for a permit to dispose of or use septage or sludge, or within a source
category designated by the commission, may be required by the secretary to file a
disclosure statement as specified in 74-6-5.1 of the Water Quality Act,

F. If the holder of a discharge permit submits an application for discharge permit renewal
at least 120 days before the discharge permit expires, and the discharger is not in
violation of the discharge permit on the date of its expiration, then the existing discharge
permit for the same activity shall not expire until the application for renewal has been
approved or disapproved. A discharge permit continued under this provision remains
fully effective and enforceable. An application for discharge permit renewal must include
and adequately address all of the information necessary for evaluation of a new discharge
permit. Previously submitted materials may be included by reference provided they are
current, readily available to the secretary and sufficiently identified to be retrieved. [2-18-
77, 6-26-80, 7-2-81, 9-20-82, 8-17-91, 12-1-95; 20.6.2.3106 NMAC - Rn, 20 NMAC
6.2.111.3106, 1-15-01; A, 12-1-01; A, 9-15-02]

6. Miscellaneous

a. Confidentiality: Operator does not want to disclose in the administrative record what it does
not need to. If it submits OCD Geothermal Forms, it would like only the cover sheets with
signature approvals, etc. to be posted online. Any OSE pump test reports that OCD is not
responsible for, it would also not want to provide in order to keep it off record for
competitors to gain advantage at their expense. OCD indicated that information associated
with the exploration work does not need to be submitted until they request authorization to
begin using each production and/or injection well,



o Geothermal Regs. (GRs) are different than O&G Regulations (OGRs). GRs do not speak
to lack of information except to file with custodian until files are submitted to the OCD
Jor authorization to either produce or inject for each well. Nothing says to keep
confidential once OCD has information because the statute allows for filing to OCD
copies to keep confidential and to add to this is that there are criminal penalties that can
be assessed on anyone violating the confidentiality of the documents.

The OCD Disclaimer and Policy below have been developed to prevent the release of
“Confidential” information and to minimize liability for the accidental release of
confidential informarion under all applicable regulations.

Disclaimer: The operator shall demarcate *Confidential” on each page of documents
submitted that it believes are Confidential under the OCD Regulations. The OQCD shall
ultimately deterniine which documents it shall deem “Confidential” under any/or all
applicable regulations upon receipt. A Geothermal Operator shall not withhold relevant
and appropriate geothermal information required under the geothermal regulations to
the QCD. The QCD shall be under no obligation 10 agree or disagree with an operator’s
stamped document designation of “*Confidential” that it receives for record. OCD shall
promptly notifv operator if it determines that any docuwnents or materials marked
“Confidential” will not be treated as confidential. Such documents shall be treated as
confidential for « period of 30 calendar days after such notice is given, during which time
operator may apply for an administrative hearing to determine confidentiality.

OCD Policy on Handling of Geothermal “Confidential” Documents: The operator
shall submit all operator signed geothermal related applications, forms (i.e., G-101s,
1025 and 103s- Note that these forms with supporting documentation are NOT
Confidential) and all required supporting documentation to the OCD to be shared with
the General Public. Upon satisfactory documentation of any/or all project relared
geothermal exploration activity to identify and characterize a geothermal reservoir of
suitable temperature for geothermal power generation under an OCD issued Discharge
Permit, the operator shall submit all required geothermal signed forms (i.e., G-104
through G-112- Note that the operator must stamp eacl individual page “*Confidential”)
that all applicable public record regulations deem “*Confidential.” At the poin: the
operator wishes 1o proceed with geothermal power generation based on exploration work
The OCD will ultimately determine which docwmernts it shall consider " Confidential” in
the Administrative Records in accordance with all applicable public record regulations
until 5 years has elapsed from submittal and/or upon permit expiration without renewal.
The OCD is under no obligation to “agree” or “disagree” with an operator’s
designation of “Confidential.”

b. One solution to No. 3 above is to drill a disposal well into a confined disposal zone (at least 20 feet of
non-fractured shale above disposal zone) containing brackish or Brine Fluids. The disposal zone must be
deeper than deepest protectable USDW at the project location (Note that the geothermal target zone or
Horquilla Fm. is at ~ 3400 ft. bgl and is protectable).

o Another solution is to submit an NOI for an NPDES discharge with EPA Region 6.

o After containiment of produced fluids into a pond(s). the OCD could approve treated
discharge(s) to farmland.



o After containment of produced fluids into a pond(s), the OCD could approve a treated
discharge(s) into a properly permitted UIC Class V disposal well (19.14.35 NMAC-
Disposal Produced Water) into a confined disposal zone (brackish and/or brine fluids)
somewhere within the project area. This disposal well would be separate from the 3
project geothermal injection wells because the project requires that the operator
complete exploration activities to determine whether it wishes 1o proceed with
geothermal power generation. The operator must conduct exploration work first to verify
that there is a geothermal reservolr at the project location. Any of the above items may
require a “Major Modification” to the discharge permit with public notice, efe. and even
the potential for public hearings? The difficulty associated with this project is that it
appears to consist of a gigantic hvdrogeologically interconnected saturated local,
intermediate and regional aguifer system. It is unknown if there are confined disposal
zones at deeper depths at this time? The Engineering Bureau seems (o recall that there is
or was a deep test well drilled in the area? The operator had asked if they could simply
start disposing of exploration related produced water down a project Class 'V Injection
Wells? The answer is no. This could only occur under the permit after the exploration
phase where the operator makes a decision based on the exploration work to proceed
with power generation—(Carl Chavez)

o Could one of the geothermal injection wells be drilled and used for disposal or
recirculation of produced water back into the formation? No because the permit is
written for exploration. One complete and operator decides to produce power based on
the exploration results, it will then submir all required forms and information requesting
authorization to produce and/or inject at that time and not sooner. Consequently,
recovery ponds and/or an NPDES Permit appear to be in order based on the conditions
at the facilitv. The NPDES Permit would allow treated effluent to be reinfiltrated back
into the water table while evaporation ponds would not recharge the aquifer system(s) at
the project location. However, once wells are authorized for use by the OCD, the
recirculation of produced fluids back into the defined geothermal reservoir would occur
on a continuous basis instead of into the evaporation ponds (EPs). The EPs still serve the
purpose during annual or regularly schedule well testing and/or coupled with the NPDES
perniit if obtained by the operator.

It would appear based on the operator’s concerns about the pump test at Well 55-07 that the
local and regional aquifer thought to be highly fractured with comingled saturated formation
may be a tremendous aquifer system that when stressed results in marginal drawdown in
nearby and surround wells. However, based on the discussions of water conservation and
reinfiltration back into the aquifer and a complaint from the pump test of a 42 ft. drop in
water table that the capacity of the aquifer to produce water may be limited? The operator
indicated that the Well 55-07 pump test report was recently sent to Tink Jackson of the OSE
Deming Office for review. The operator indicated that the pump test on this well was
inconclusive because of the borehole coating and they pumped at a reduced 350 gpm for the
test and their shareholders weren’t satisfied and that is why they want to do the test on Well
45-07, but they did not install an evaporation pond because they thought OCD would allow
them to discharge into the farm field similar to Well 55-07.

o OCD issued a one-time approval to discharge on an existing Burgett well(55-07) that
was reworked and tested for investors based on a review of laboratory analytical data
results on the produced fluids This well was not included in the discharge permit. but



Modifications to the DP would be needed with possible public notice, public comment
period, fees, etc. for discharges, since no discharges are allowed into the farm field and an
NPDES permit seems essential as the operator appears to not be able to contain all of the
produced water that it extracts from the aquifer system and will likely have to eventually
discharge to “waters of the state” at the project location. There are concerns about
sterilization of the soils in the farm fields due to high pH (~9), SARs, Fluoride, Manganese,
and some other metals from analytical data (Burgett Well 2003) attached to the G-103
submittal to discharge into the farm field.

o This information was placed into the QCD Online “GTHT-1 G-103" folder—(Carl
Chavez)

Del Fortner wanted to know what agency dealt with management of the Vadose zone. OCD
responded it was responsible for this. Also, who is involved with “Unitization” of the land?
OCD responded that SLO probably.

o Unitization is not a regulatory issue for the OCD. It is where land owners, etc. develop a
vested interest in developing the geothermal resource(s) for their benefit. The OCD
would defer to the SLO on the matter who may inquire with QCD about matters for its
customary process that is not regulatory based. No regulations exist on unitization and
the way it is handled by the SLO as a formality. OCD could render input to SLO if it
enquires.—(David Brooks)

Solutions to sundry notices and coordination with BLM, OCD and OSE were expressed as a
challenge. OCD proposed one solution is to direct drafts to BLM and copy OCD and OSE.
BLM could share its conditions with the state agencies to see if there are any instances where
the state has to be more stringent? The agencies could then attempt to coordinate conditions
that comply with its requirements in one sundry submittal? This may reduce the conflicting
requirements of the agencies that the operator is dealing with? Similar issues along the lines
of everyday drilling questions that arise on MIT requirements for example. OCD proposed
that questions be sent to BLM with a copy to the state agencies for a coordinated response
possibly through BLM if they would like to do it this way?

o A pitfall associated with the above is that the operator relies on the agencies to do its
work for them, i.e., propose something ridiculous and then the agencies would have to
respond and make things right. The operator requested that all permits be synthesized
into one, which is not possible.—(Carl Chavez)

The operator wants to deliver a half-day “Project Status Presentation” in Santa Fe at OCD
(Porter Hall) or OSE in either the first week of April or last week in 201 1. OCD will work
with the operator and OSE to schedule the meeting with an agenda of what will be discussed.
The BLM would be requested to attend.

o The meeting would help to inform the agencies (Federal & Stare) about what it thinks
about the geothermal resource or status of the project so far. It could help identify
regulatory issues down the road that the agencies need to think about. May talk about
confidentiality issues?

o On3/25 OCD sent out a meeting request for the above item to check for interest.



h. Need policy decision on documentation of meetings.

e In Geothermal Act operator exception can be made, but OCD can’t contemplate
exception fo rules orally tn meetings without documeniation. Any approval or
disapprovals of requests requiring official action needs 1o be documented. The Lightning
Dock Geothermal Project is the first one and therefore it is precedent setting. It is
especially of importance 1o the OCD in that the issues that crop up could be precedent
setting under regulations that are vague or not detailed enough and could be used to
develop guidelines and procedures for future projects. My recommendation is that we
should document our meetings. but we need 1o 1ake care of what we state during
meetings. --(David Brooks)



Memorandum of Understanding Between
Bureau of Land Management, Colorado State Office and the
Colorado Department of Natural Resources

Concerning Geothermal Leasing, Permitting, MAR © 2 201
And Administration in Colorado AN -

INTRODUCTION

This MEMORANDUM OF UNDERSTANDING (MOU) is hereby made and entered
into by and between the Department of Interior, Bureau of Land Management, Colorado
State Office (BLM) and the Colorado Department of Natural Resources (CDNR),
together referred to as the Parties.

BLM is responsible for leasing and development of geothermal resources on the federal
mineral estate, including such resources beneath National Forest System (NFS) lands.
See FS 06-SU-11132428-051 (BLM/FS Geothermal MOU, dated April 14, 2006). The
BLM is responsible for effectuating policy goals for renewable energy development on
the public lands as well as other lands where the mineral estate is owned by the United
States. Sections 211 and 222 of the Energy Policy Act of 2005 (EPAct) and Secretarial
Order 3285 encourage development of renewable energy on public lands, and Section
222(d) of EPAct directs that all future forest plans and Resource Management Plans for
areas with high geothermal resource potential are to consider geothermal leasing and

development.

The CDNR is responsible for effectuating the State policy to encourage, by every
appropriate means, the full development of the State’s natural resources to the benefit of
all of the citizens of Colorado and administers State law regarding the development and
use of geothermal resources.

PURPOSE

The Parties expect to develop a successful working relationship in leasing, permitting,
and administering geothermal resources in Colorado.

The Parties enter into this MOU to provide for efficient and effective geothermal leasing,
permitting, and administration of geothermal resources in Colorado where federal
ownership or administration interests are involved. This MOU clarifies the Parties’
respective roles and responsibilities in leasing, permitting, and administering such
geothermal resources in Colorado.

AUTHORITIES

The authorities to enter into this MOU are the Federal Land Policy and Management Act,
43 U.S.C. §§ 1701, et seq.; the Geothermal Steam Act of 1970, as amended, 30 U.S.C. §§
1001, ef seq.; the Energy Policy Act of 2005, P.L. 109-58, §225 (codified at 42 U.S.C.
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§15871); and associated federal regulations; and the Colorado Revised Statutes, including
the Ground Water Management Act, §§ 37-90-101, ef seq., C.R.S., as amended, and the
Colorado Geothermal Resources Act, §§ 37-90.5-101, ef seg., C.R.S., as amended, and
associated state regulations.

This MOU does not supersede existing state or federal law, rule, or regulation. Nothing
in this MOU will be construed as affecting the authorities of the Parties or as binding
beyond their respective authorities.

D. RESERVATIONS

This MOU is entered into without prejudice to, and without waiving, any jurisdiction or
other rights, powers, and privileges of any of the Parties thereto.

E. PARTY CONTACTS

PARTY DESIGNATED OFFICIAL PRINCIPAL CONTACT
BLM Director, Colorado State Office BLM Chief, Branch of Fluid
) Bureau of Land Management Minerals
CDNR | Executive Director CDNR Assistant Director for
Colorado Department of Natural Energy and Minerals
Resources

F. ADMINISTRATION
1. Principal Contacts

Attachment 1 identifies the name and contact information of the Party Contacts
set out above. Upon any change to the name or contact information of a Party’s
Principal Contact, such Party will communicate the new Principal Contact’s name
and contact information to the other Parties and Attachment 1 will be updated
accordingly.

2. Coordination Meetings
The Parties will hold annual coordination meetings to discuss implementation of
this MOU. Prior to the meeting, each Party’s Principal Contact will identify and

circulate to the other Parties any matters to be discussed at the meeting.

3. Rights of Enforcement Between the Parties, or by Non-Parties
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This MOU is not a final agency action by any of the Parties, and is not intended
to, and does not create, any right, benefit, or trust responsibility, substantive or
procedural, enforceable at law or equity, between the Parties, or by any non-party.

G. DEFINITIONS

The Parties mutually understand that there is no substantive conflict between the federal
and state definitions of various terms relating to geothermal resources, and the parties
retain their own definitions.

Definitions relating to geothermal resources may be found in 43 C.F.R. §3200.1 (72 Fed.
Reg. 24,357 (May 2, 2007)); Volume I, Chapter 9, Glossary, of the Final Programmatic
Environmental Impact Statement for Geothermal leasing in the Western United States
dated October, 2008 (Federal); §§ 37-90-103, 37-90.5-103, 37-91-102, 37-91-103, C.R.S;
and Rule 4.2 of the Colorado Department of Water Resources’ (CDWR) Geothermal
Rules (2 CCR 402-10).

H. STATEMENTS OF MUTUAL UNDERSTANDING AND AGREEMENT

This MOU does not limit or affect the legal responsibilities or rights of the Parties in any
way. While noting that this is a non-exclusive list, the Parties further mutually
understand and agree to the following:

L. While geothermal resources are characterized as a mineral resource under federal
law, and while Colorado law applies a modified prior appropriation doctrine to
the development of geothermal resources, it is agreed that there is no substantive
conflict between federal and state definitions of geothermal resources, and the
Parties retain their own definitions.

2. As established by United States v. Union Qil Co. of California, 549 F.2d 1271
(9th Cir. 1977), the federal government reserved ownership of, and has authority
under the Geothermal Steam Act, 30 U.S.C. §§ 1001, et seq., as amended, to issue
federal leases for the development and utilization of, the geothermal resources
underlying lands whose surface was patented under the Stock-Raising Homestead
Act of 1916, 43 U.S.C. §§ 291 et seq., or other lands where such resources are
administered by the Secretary of the Interior pursuant to 30 U.S.C. §1002.

3. Prior to and during all lease operations including exploration, development, and
utilization of a geothermal resource, a federal geothermal resources lessee must
comply with Colorado appropriations law regarding the administration of the
geothermal fluid as well as other water that may be necessary for utilization
operations, including applicable provisions of the Ground Water Management
Act, §§ 37-90-101, ef seq., C.R.S., the Colorade Geothermal Resources Act, §§
37-90.5-101, et seq., C.R.S., the Water Right Determination and Administration
Act of 1969, §§ 37-92-101, et seq., CR.S., §§ 37-91-101, et seq., CR.S., and
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associated rules and regulations, now in existence or as may be modified in the
future, consistent with federal lease rights.

4. Appropriative rights of water for the development of geothermal resources are
administered by the State Engineer or the Colorado Ground Water Commission,
as applicable, pursuant to the Colorado Geothermal Resources Act, §§ 37-90.5-
101, et seq., C.R.S., whether the lease is private, state or federal.

5. The grant of a federal lease for geothermal resources pursuant to requirements in
federal law, 30 U.S.C. §§ 1001, ef seq., does warrant the right to an appropriation
of heat energy (i.e., such heat as the lessee may develop and utilize), but does not
establish, warrant or guarantee a right to appropriate, under Colorado law, fluids
associated with the geothermal resource.

6. The usufructuary nature of ownership of geothermal resources under Colorado
law (§37-90.5-104, C.R.S.) does not preclude the United States from granting a
federal lease for development and utilization of geothermal resources under lands
where such resources are administered by the Secretary of the Interior, or prevent
consumptive uses of ground water, including ground water associated with a
geothermal resource, where such utilization complies with Colorado law.

7. Under state law, where a geothermal resource is found in association with
geothermal fluid which is tributary groundwater, the geothermal resource 1s a
public resource, and the use of water as a material medium to utilize geothermal
heat is recognized as a beneficial use of such water, pursuant to §37-90.5-107,
CRS.

L. LEASING
1. Cooperating Agency

The CDNR may request cooperating agency status, where appropriate under 40 C.F.R.
§1501.6, on federal analysis of whether to offer a geothermal lease and under what
constraints when the BLM conducts such analysis pursuant to the National
Environmental Policy Act of 1969, 42 U.S.C. §§ 4321, et seq. (NEPA).

2. Notice

The BLM Principal Contact will notify the CDNR Principal Contact when the BLM
receives a nomination to lease a geothermal parcel. Likewise, the CDNR Principal
Contact will notify BLM Principal Contact when the State Land Board (SLB) receives a
nomination to lease a geothermal parcel, or when another CDNR division seeks to
convey rights to geothermal resources.

The Parties will communicate and cooperate during their respective reviews of nominated
parcels and whether and under what conditions to offer a nominated parcel for lease.

BLM-CDNR MOU: Geothermal! Leasing, Permitting, and Administration in Colorado 4




The BLM will notify surface owners overlying federal geothermal resources that it seeks
to lease, consistent with WO IM No. 2009-184, “Courtesy Notification of Surface
Owners When Split-Estate Lands are Included in an Oil and Gas Notice of Competitive

Lease Sale.”
3. Stipulations

- When offering a federal geothermal lease, the BLM will include a stipulation in the Sale
Notice requiring any future lessee to comply with Colorado law. The following is an
example of language that would meet the intent of this provision:

LEASE NOTICE

The lessee is hereby notified that prior to and during all lease operations
including development and utilization of a geothermal resource, the lessee must
comply with applicable provisions of the Colorado Geothermal Resources Act, §§
37-90.5-101, et seq., C.R.S., other state and local statutes, and rules and
regulations, now in existence or as may be modified in the future, consistent with
lease rights.

On the lands described below. <LEGAL DESCRIPTIONS>

A similar notice will be applied to a SL.B geothermal lease requiring lessee to comply
with BLM rights-of-way rules and regulations where BLM administers the surface estate.

When offering a federal geothermal lease, the BLM will include a stipulation in the Sale
Notice putting the lessee on notice that the BLM may require the lessee to conduct
monitoring to ensure lessee activities do not cause material injury to senior water or
geothermal rights. The following is an example of language that would meet the intent of
this provision: -

EXTRACTION STIPULATION

To prevent potential material injury to senior water or geothermal rights under
Colorado state law, and to ensure that existing geothermal features are protected
under the terms of the applicable BLM Resource Management Plan, as amended
by the Record of Decision and Resource Management Plan Amendments for
Geothermal Leasing in the Western United States, 2008, as appropriate, this lease
is restricted as follows:

Monitoring of the quantity, quality, or temperature of surface or subsurface water
resources by the lessee prior to and during all lease operations, including
exploration, development, and utilization of a geothermal resource, may be
required as directed by the BLM in consultation with the Colorado State
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Engineer’s Office, and the burden of proof shall be on the lessee 1o ensure
compliance with federal and state statutes, rules, and regulations.

Material injury may be determined by the relevant Colorado Water Court, and
such an order from the Water Court may result in limitations on the use of the
geothermal resource.

On the lands described below: <LEGAL DESCRIPTIONS>

4, Hot-Dry Rock

Should a prospective developer seek to develop a hot-dry rock resource as defined in §
37-90.5-103, C.R.S., lying beneath BLM-owned surface where BLM does not own the
mineral estate, the Parties will meet and confer with the prospective developer to advise
on proper leasing and right-of-way procedures.

5. Access

On split-estate lands, a lessee’s surface-access rights may depend on the ownership of the
surface estate, the rights reserved to the mineral estate, the terms of the lease, and
whether the lease is state or federal. The Parties will continue to confer on these issues
and may develop a guidance document concerning access rights.

6. Land Exchanges

In every land exchange involving Federal or State interests in land, the Parties will ensure
that the conveyance documents address disposition or retention of the severable mineral
estate, including the geothermal resource.

J. PERMITTING
1. Scope

This discussion of permitting procedures applies to the Parties’ consideration of the
following permits: CDWR permit to construct a well for geothermal purposes; CDWR
permit to appropriate a geothermal fluid; BLM approval of a notice of intent to conduct
geothermal exploration operations; and BLM geothermal permit to drill.

The Parties mutually anticipate that the level of their involvement in the other Parties’
process may vary, depending on the permit under consideration and the stage of

development.

2. Cooperating Agency
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The CDNR may request cooperating agency status, where appropriate under 40 C.F.R.
§1501.6, on federal analysis of whether to approve a geothermal drilling permit
application and under what constraints when the BLM conducts such analysis pursuant to

NEPA.
3. Notice

CDNR will notify the federal or state geothermal lessee of the requirement, pursuant to
and consistent with Rule 6.2.2.4 of the CDWR Geothermal Rules (2 CCR 402-10), to
give notice of the proposed well construction to the owners or operators of any valid,
prior water or geothermal rights that are located within 1/2 mile of the proposed well.

At the time that operations are contemplated on split-estate lands in which the United
States holds a property interest, BLM encourages the lessee/operator to contact
potentially affected surface owners as early as possible. The lessee/operator is also
encouraged to negotiate a surface-use agreement with the surface owner. If] after
certifying that good faith effort has been made to a negotiate with the surface owner, a
surface-use agreement cannot be reached, the lessee/operator is authorized to enter the
lands to develop leased resources by posting a bond to protect the surface owner against
reasonable and foreseeable loss or damages to crops, tangible improvements, and the
value of land for grazing. During permit review, the surface owner is entitled to the same
level of resource protection as that provided for federal lands.

4. Preliminary Meeting with Operators

The BLM will request a preliminary meeting with the federal geothermal lessee and
CDNR within 60 days of issuance of the lease to discuss access issues as well as required
permitting processes, application requirements, and anticipated timelines for processing
such permits.

5. Onsite Inspections

The BLM will notify the federal lessee of the requirement to invite the surface owner to
the onsite inspection on a federal exploration notice of intent or geothermal permit to
drill, as appropriate.

The BLM will also include CDNR in scheduling any such onsite inspection, and CDNR
may invite appropriate CONR personnel to attend the onsite inspection once it is
scheduled. CDNR will provide the BLM with a list of the CDNR personnel that were
notified of an onsite inspection.

The Parties will advise CDNR personnel attending onsite inspections to submit
recommendations to BLM within a reasonable amount of time after the onsite inspection
to facilitate BLM’'s NEPA review,
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6. Review of Permits

During their respective review of permit applications associated with exploration for and
development of geothermal resources, the Parties may confer, as necessary, and will
share permit applications, approvals, and other information to identify, discuss, and work
to resolve any potential concerns that may be addressed by conditions of approval.

CDNR will provide the BLM with API numbers for geothermal drilling permits and
temperature gradient wells, upon request.

7. Inspection and Enforcement

On federal geothermal leases, each Party will provide notice of inspections of geothermal
operations to the other Party and invite such other Party to participate in such inspections.
Additionally, each Party will provide a copy of inspection reports to the other Party, upon
request. ,

If one of the Parties discovers a potential violation of a provision of the other Parties’
rules or regulations, that Party will timely notify the other Party of such potential
violation.

K. PRODUCTION AND UTILIZATION OF GEOTHERMAL RESOURCES
1. Scope

This discussion of procedures for production and utilization of geothermal resources
applies to the Parties’ consideration of the following permits: CDWR pérmit to construct
a well for geothermal purposes; CDWR permit to appropriate a geothermal fluid; and
BLM utilization plan approval (including submission of a utilization plan for approval,
permit to construct a utilization facility and associated ancillary facilities, such as BLM
rights-of-way authorization for roads, pipelines, and transmission lines, a BLM and/or
FERC site license, and a BLM commercial use permit). These authorizations include the
entire geothermal facility, including pipelines, access roads, and the placement of
geothermal production and reinjection wells, pursuant to subparts 43 C.F.R. §§ 3270-
3274.

The Parties mutually anticipate that the level of their involvement in the other Parties’
process may vary, depending on the permit under consideration and the stage of
development.

2. Cooperating Agency

The CDNR may request cooperating agency status, where appropriate under 40 C.F.R.
§1501.6, on federal analysis of whether to grant a federal utilization plan or federal
construction permit and under what constraints when the BLM conducts such analysis
pursuant to NEPA.
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3. Preliminary Meeting with Operators

The BLM will request a preliminary meeting with the federal geothermal lessee and
CDNR within 60 days of application for a federal utilization plan or federal construction
permit to discuss requlred permitting processes, application requlrements and anticipated
timelines for processing such permits.

4, Review of Permits

During their respective review of permit applications associated with utilizing federal
geothermal resources, constructing a geothermal development project, or commercially
using federal geothermal resources, the Parties may confer, as necessary, to identify,
discuss, and work to resolve any potential concerns that may be addressed by conditions
of approval.

The Parties recognize that CDNR may be asked to comment as part of a local
government review process under local tand use regulations, where applicable. Where
CDNR provides such comments, CDNR will provide copies of any such correspondence
concerning development of the federal geothermal estate to the BLM.

L. ADMINISTRATION OF MOU

This MOU takes effect upon the signature of all the Parties thereto. This MOU may be
amended upon written request of either, and written concurrence of both, of the Parties.
Any Party may terminate this MOU upon thirty (30) days written notice to all other
Parties. During this thirty day period the Parties shall make good faith efforts to resolve
any disagreement identified in the written notice of intent to terminate, including a
meeting between the Designated Officials and Principal Contacts.

M.  DISPUTE RESOLUTION

This MOU is not intended to be a binding contract enforceable in a court of law or in an
administrative forum. It is intended only to establish a process for further
intergovernmental cooperation between the Parties. The Parties agree to work
cooperatively to avoid and resolve conflicts that may arise during the term of this MOU
related to leasing, permitting and administration of geothermal resources. The Parties
further agree that to the extent a conflict cannot be resolved by communication at the
staff level, such conflict will be escalated to the Principal Contacts. If, after meeting, the
Principal Contacts are unable to resolve the conflict, it will be escalated to the Designated
Officials, as listed in Attachment 1, for resolution. The Designated Officials may, at their
discretion, choose to involve dispute resolfution specialists from each Parties’ agency to
assist them in resolving the issues associated with the conflict.

N. INFORMATION DISCLOSURE
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Any information furnished pursuant to this MOU will be subject to disclosure to the
extent allowed under the Freedom of Information Act (5 U.S.C. §552) (FOIA), the
Privacy Act (5 U.S.C. §552a), and/or the Colorado Open Records Act (§§ 24-72-201, ez
seq., CR.S.) (CORA). Each Party agrees that if it receives any request to produce
information or materials (including but not limited to requests made under FOIA or
CORA), it will immediately notify and consult with the other Parties and provide not less
than three (3) working days notice before the response date.

0. SIMILAR ACTIVITIES

This MOU in no way restricts the Parties from participating in similar activities with
other public or private agencies, organizations, and individuals.

P, SEPARATE ACTIVITIES AND RESOURCES

Each of the Parties will handle its own activities and utilize its own resources, including
expenditure of its own funds, in implementing this MOU. Each Party will carry out its
separate activities in a coordinated and mutually beneficial manner.

Q. OBLIGATION OF FUNDS

Nothing in this MOU shall obligate any Party to obligate or transfer any funds. Specific
work projects or activities that involve the transfer of funds, services, or property

between the Parties will require separate agreements and be contingent upon the
availability of appropriated funds. Such agreements must be independently authorized by
appropriate Colorado or federal authority. This MOU does not provide that authority.
Negotiation, execution, and administration of each such agreement must comply will all
applicable federal and Colorado statutes and regulations.

R. AUTHORIZED REPRESENTATIVES

By signature below, each of the Parties certifies that it is authorized to act in its
respective areas for matters related to this agreement.

7~ m/ﬂxétﬂ'f/é‘/ W&A/ /% 20//

Helen Hankins, Colorado State Director Date
Bureau of Land Management, Colorado State Office

W /- ’3//#/7///

Mike King, Executive Director Date
Colorado Department of Natural Resources
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Attachment 1

Designated Officials

Helen Hankins
State Director
Bureau of Land Management
Colorado State Office
2850 Youngfield Street
Lakewood, Colorado 80215-7093
303-239-3700

Mike King
Executive Director
Colorado Department of Natural Resources
1313 Sherman St., #718
Denver, Colorado 80203
303-866-3311

Principal Contacts

Jerry Strahan
Chief, Branch of Fluid Minerals
Bureau of Land Management
Colorado State Office
2850 Youngfield Street
Lakewood, Colorado 80215-7093
303-239-3753

Ginny Brannon
Assistant Director for Energy and Minerals
Colorado Department of Natural Resources
1313 Sherman St., #718
Denver, Colorado 80203
303-866-3311 x8658
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Chavez, Carl J, EMNRD

From: Chavez, Carl J, EMNRD

Sent: Friday, March 04, 2011 2:44 PM

To: ‘Ben Barker'

Cc: Brooks, David K., EMNRD; Dade, Randy, EMNRD
Subject: Meeting Minutes from 2/24 Meeting in Santa Fe
Ben:

Good afternoon.

There has been an internal OCD issue related to documenting the meeting minutes and issues at our last meeting. Upon
resolution of the internal issue and authorization to proceed or not to proceed, | will let you know.

Sorry for any inconvenience this may have caused you. Thank you.

Carl J. Chavez, CHMM

New Mexico Energy, Minerals & Natural Resources Dept.

Qil Conservation Division, Environmental Bureau

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

Office: (505) 476-3490

Fax: (505) 476-3462

E-mail: Carld.Chavez@state.nm.us

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

"Why not Prevent Pollution; Minimize Waste; Reduce the Cost of Operations; & Move Forward with the Rest of the
Nation?" To see how, go to "Pollution Prevention & Waste Minimization" at:
http//www.emnrd.state.nm.us/ocd/environmental. htm#environmental)




LIGHTNING DOCK GEOTHERMAL PROJECT MEETING (2/24/2011)
OCD SANTA FE OFFICE

AGENDA

Ladies and Gentlemen:

Please phone into the telephone conference call phone number below if you wish to participate by
telephone.

Next week we’ll be in Las Cruces, Albuquerque and Santa Fe for a variety of meetings. Would it be
convenient for you if Mike Hayter and I stopped by on Thursday, 2/24, to i

¢ Operator introduces Del Fortner and perhaps Roger Bowers. They are geothermists of long
regulatory and geological experience whom we have engaged to help us with Lightning Dock
technical and permit issues.

* OCD Discussion: Pits, Discharging to the Farm Field, discharge permit, forms, issues....

¢ Operator would also like to follow up on our previous conversations about a geothermal show-
and-tell for the OCD/OSE technical staff. BLM?

e Other agency (i.e., OSE) issues or discussions

e Miscellaneous
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B . e AR : i R
New Mcxxco E_ne Mmcral% and Natura] Resources Dcpartmenf

Oil Conservation Division (OCD)
Geothermal Power Regulations, Application,

Bonding, Forms & Resource Information
(Revised: 08/18/2009)

Geothermal Regulations:

Chapter 71: Energy & Minerals .- . ...
Article 5: Geothermal Resources Conservatlon Act
Chapter 71, Artlcle 5 NMSA 1978

Title 19: Natural Resources & Wlldhfe
Chapter 14: Geothermal Power
Title 19, Chapter 14 NMAC (11-15-83 Recomplled 12-31-01)

Geothermal Rules & Regulatlons

Water Ouahty Control Commlssmn 20.6.2 NMAC (Class \Y In_]@Cthl’l Well
Designation) A ,

Application Forms:
Geothermal
Permit to Inject (C- 108)

Drilling (G-101 & 102) & Bond Forms (plea@e note that bonds for Class V
Injection Wells are handled: separately under the WQCC Regulations (UIC
Program) while geothermal production or: development wells are bonded separately
under the “G” Forms and associated geothermal regulations):

Geothermal Exploration & Production Forms (see “Geothermal Well Forms™)
Bonding (see “Bond Forms” GT-B-1 and GT-B-2)

Geothermal State Leasing- State Land Office:

Legislative Reference: New Mexico Annotated Code Title 19 Chapter 14-1;
Title 19 Chapter 2-7; Title 19 Chapter 13-7 to 13-12



State Agency Responsible for Leasing: New Mexico State Lands Office (see US
Bureau of Land Management links below for Federal lease information)

Leasing: Leases are available on a non-competitive basis. However, the
Commissioner of Public Lands may at his discretion reject any application and
offer the tract or tracts at public auction. Lands classified as “known geothermal
fields” are leased through public auction through either sealed or oral bidding
procedure.

Lease Terms:
Primary: 5 years
Renewal: Primary term can be renewed for additional 5 years and thereafter
so long as geothermal resources are being produced or utilized or are
capable of being produced or utilized in commercial quantities.
Rentals: $1.00 per acre or fraction thereof per year (escalates to $5.00 per
acre per year after primary lease term).
Royalties: 10 % of the gross revenue from the sale or use of steam, brines or
hot water, associated gases or other forms of heat or energy derived from
production with a mintmum of $2.00 per acre or fraction thereof per year. A
royalty of not less than 2 % nor more than 5 % of the gross revenue received
for the sale of mineral products or chemical compounds recovered from
geothermal fluids. A royalty of 8 % of the net revenue for the operation of
an energy producing plant on the leased land. A royalty of not less than 2 %
nor more than 10 % of the gross revenue received from the operation of the
geothermal resource for recreational, space heating, or health purposes.

Geothermal Resources:

Geo-Heat Center

Geothermal Education Office

Geothermal Energy Association

Geothermal Heat Pump Consortium |

Geothermal Resources Council Annual Meeting

New Mexico Bureau of Geology & Mineral Resources

New Mexico Collocated Resources : :

New Mexico Energy Conservation & Management Division Geothennal Web51te
New Mexico Geothermal Working Group




Forms
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GEOTHERMAL WELL
FORMS

PDF U

)

G-101 gzal(ication for Permit to Drill, Deepen or Plug

LG-iOZ ”Well Location and Acreage Dedication ”PDF”]
lG-103 ,Sundry Notice “pDFD
G-104 Certificate of Compliance and Authorization to PDF—"H

Produce

IG-105 el Log “PDF[]
'G-106 “Well Summary Report ”pr”:]
IG-107 “Well History HPDFIH
lG—108 HMonthly Production Report “PDFIU
G-109 Monthly Purchaser's Report

G-110 “Monthly Injection Report “pm:”:,
|G-111 ”Annual Temperature and Pressure Test “PDFD
IG-112 ]IApplication to Place Well on Injection ”PDFH]

AU AN T



STATE OF NEW MEXICOD

ENERGY anp MINERALS DEPARTMENT

OWNER OR OPLRATOR
Name

OIL CONSERVATION DIVISION
. 0. BOX 2088 '
SANTA FE, NEW MEXICO 87501

CERTIFICATE OF COMPLIANCE
AND AUTHORIZATION TO PRODUCE
GEOTHERMAL RESOURCES

Form G-104
Adopted 10-1-74
Revised 10-1-78

Address

TYPE OF. WELL
Geothermal Producer [ ]

REASON FOR FILING

Low-Temperature Thermal [ ]

New Well { ] Recompletion { ]

Change in Ownership | ]
Other (Please Explain)

Designation of Purchaser [ ]

llijcction/Dis;)osul []

DESCRIPTION OF WELL
Lcase

Well : Name of

Name

Kind of Lease
(Fee, Fed. or State)

No. Reservoir

Lease
Number

LOCATION
Unit

feet from the

line and

Letter ;

feet from the

line of

Section -

County

__Township _ Range _

TYPE OF PRODUCT
Dry
Steam

Steam and Low Temp.

Water o Thermal Water

DESIGNATION OF PURCHASER OF PRODUCT

Nanme of
Purchaser

Address of
Purchaser

Product Will

Bg Used For

CERTIFICATE OF COMPLIANCE

! hereby certify that all rules and regulations concerning geothermal resources wells in the State of New Mexico, as
“promulgated by the Oil Conservation Division of New Mexico; have been complied with, with respect to the
subject well, and that the information given above is true and complete to the best of my knowledge and belief.

Position

Dute

Sivned

Approved

Position

Date




ENERGY ano MINERALS DEPARTMENT

STATE OF NEW MEXICO

OIL CONSERVATION DIVISION
' P. O, BOX 2088
SANTA FE, NEW MEXICO 87507

GEOTHERMAL RESOURCES WEI;L' LOG

Form G-105
Adopted 10-1-74
Hevised 10-1-78

Operator
Address
Reservoir
Lease Name Unit Letter
Location: feet from the line and
feet from the
Township Range County
FORMATIONS PENETRATED BY WELL
DEPTH TC Drill
hi Jrilled or
Top of Bottom o Thickness Cored Recovery DESCRIPTION
Formation Formation

Attach Additional Sheets if Necessary

This form must be accompanied by copies of electric logs, directional surveys, physical or chemical logs; water. analyses, tests,

and temperature surveys (See Rule 205).

CERTIFICATION

t hereby certify that the information given above and the data and material attached hercto sre true and complete to the best of
my knowledge and botief,

Signed

Position

Date



STATE OF NEW

MEXICO

ENERGY ano MINERALS DEPARTMENT

OIL CONSERVATION DIVISION

PO BOX 2088

SANTA FE, NEW MEXICO B7501

GEOTHERMAL RESOURCES WELL SUMMARY REPORT

Form 6-106
héopted 10-1-74
Revised 10-1-78

Operator Address

Legse Name Well No.

Unit Letter Sec. Twp. Rge
Reservoir County

Caommenced drilling

Caompletzd drilling

GEOLOGICAL MARKERS

OCEPTH

Tutal depihs

Pugged depth

Junk

Commenced producing

{realugic age at tolul depth:

{Date)
Static test Production Test Data
1
‘ate Shut-in well head Total Mass Flow Daia Separator Data
Temyp, *V Pres. Bsie. | Lbeftc [Temp. ¥ [ Pres. Psig. | Enthalpy Orifice Water culifiht ISteam Losibi I:Pms. Psig. '\ Temge. *¥
| B
1
I
CASING RECORD (Present Hole)
- L " T -
%25 Size Weight Grade New Seamless Depth Top Number Top R
f uf of of ar or of of of Sacks of CCmtn‘t Top
ule Casing Csg/ft. | Casing Used Lapweld Shoe Casing Cement | Cement Determined by

PERFORATED CASING

(Size, top, bottom, perforated intervals, size and spacing of perforation and method.)

Was anatysis of effluenr made?

Eleckrica) boy dupths

CERTIFICATION

Tempesature lag depths

| hereby certity that the information given above and the data and material atteched hercto are true and complete (o the
best of my knowledge and belief,

Signed

Position

Date




© GEOTHERMAL RESOURCES WELL HISTORY

FORM G-107

' L . . -t 6101 .
' OIL CONSERVATIONDIVISION . et e
STATE OF NEW MLXICO ST hered 1o

ENERGY o MINERALS DERARTMENT | 1220 South St. Francis Drive
’ Santa Fe, New Mexico 87505

GEOTHERMAL RESOURCES WELL HISTORY

Oproiar i . Addrass
) Lussd Nime . Wil R

unﬁ Laner . bk ‘ Tep, : Rye
Raservoit , County

I s of the geeplenl impotiance to have & complyts hiciory f the well. Usr this futm to report & full accounl uf sk impenlaid
opcrstions during the drilting and tasting of he wali ot during redriling, altering of easing, plugsing, oc ahandunmen with (he dutes
thereol. Be sure 1o [nctude such items 33 halt size, formation fesl details, amapnts of cement wed, (0p end bottorm af pugs, perfialion
detals, sidetracked junk, bailing tests, shoating, wnd inkial productios dica aad e tempesatuie. (Atlach 2dditional shoeis if neceasaty.}

CERTIFIGATION .© . ; A N

) hereby cortify that 1ho information pven sbove wad the clatk end materia! nga}hd hacats are Lol and complats to the besl 8 my knowirdge
and beliet, - . . . .

Sigrvd s : Position — Date




' OIL CONSERVATION DIVISION

STATE OF NEW MEXICO

ENERGY ano MINERALS DEPARTMENT

P.O. HOX 2088
SANTA FE, NEW MEXICO 87501

MONTHLY GEOTHERMAL PRODUCTION REPORT

SUBMIT IN DUPLICATE -

Form G-108
Adoptcd 10-}-764
Revised 10-1-78

J'M()n(h of

" Operator ’ Address

!' Lcase Reservoir County 5

rhame |

NOTE: Report actual production {(NOT SALLS). Use Form 6G-109 for water injection wells.
Total Dry : Minerals Method No 1f well
Flow Flow )
mass steam Water produced of days not on
temp. pres.
IWell [Unit produced produced °F) (psig) produced | {type and Prod well production,

No. | Ltr. |Sec. | Twp. | Rge | (Lbs x 108) | {Lbs x 106) (acre-feet) tons} (F.or P} | prod | state reason

1 ;

i

i

i

‘ ,
i
}
i
t
|
!

___Tomms g 00

/i .

* 1 hereby certify that the information above is true and complete to the best of my knowledge und belief,

:
3
(
1

(S‘ign ature)

{Title)

(Date)



MONTHLY GEOTHERMAL PURCHASER S REPORT
‘ FORM G- 109 :

i

. OIL'CONSERVATION.DIVISION.

“ form G-10§ - L
o Adopted 10-1-24 ., .
 Revised 10-3-78 .

:  STATE OF NEW MEXICO S
ENERGY AnD MINERALS, DEPARTMENT ¢ 1| 1220 South St. Francis Drive
: Co Santa Fe. New Mexico 87505

" MONTHLY GEOTHERMAL PURCHASER'S REPORT

.Monlh nf .

JE Purchaser's . - ..o 0] T el e Addrcss

FPccof: o o e FPurpose L L Producer’s -
“Utilization SRR B S e | Nuame ™
"-Lcasc R Co Field e N COunly‘

i)

[weLt |7 LOCATION - | ‘Product® "|' . Total Mass,-~ - = Total:Vol., . |- Total Vol -
NG T T e R Purchased. - Lbs, %106 v Acre’Feet . | . Gallons f, . e

L l,TpX_!ls' N

f Residual.. - [Acre - . s Gallons + ..~ . - | Disposition
|an L T beer U o . B
:-I.Type and Welght of = . 00 R Dapositlon - . -
T Mlmr:h hlrnclcd A R R R c_s(_Mlnernh

= eState type -of product: Dry Steam, Gcolhcmnl Water, anTcmp Thcnnal W.xlcr clc o )
1Tu|.|l Volumc in Gallons fur Low—Tcmp Thrrnul Wc]ls Only v S

b

l hcrchy ccmfy !h.ll lhc abuvc mformatmn is lruc nnd ulmpldc_lu lhc best of my knm\ lcd;,a and bchcf

L Remwarksi

__Date _




STATE OF NEW MEXICO

ENERGY anp MINERALS DEPARTMENT

OIL CONSERVATION DIVISION
P. O. BOX 2088
SANTA FE. NEW MEXICO 87501

MONTHLY GEOTHERMAL INJECTION REPORT

Form G-110
Adopted 10-1-24
kevised 10-1-78

Month of

()pc“no[ Address g
i Lease Ficld County i
) Name II
i Well Location T P.M, Acre Feet Ave, Surf. Ave, Temp. Cumulative i Name of Source
ﬂ No. fuL!| s T R ~or 0. Water Inj. Inj. Pres. Inj. Wir. Water inj. inj. Zone of Water.

i
E
|
H
‘ !
i
! i
!

TOTALS 00 G744

| TOTALS 0000 0000000000

P M_is injection into a producing zonc for the purpose of builiing up or maintaining pressure,

D. is injection into a zone other than a producing zone for disposal purposes,
1 hereby certify that the above is frue and complete to the best of my knowledge and belief,

Remarks:

Name

Company

Tille




STATE OF NEW MEXICO _
ENERGY axo MINERALS DEPARTMENT

"OIL CONSERVATION DIVISION

P.O. BOX 2088
. SANTA FE, NEW MEXICO 87501
ANNUAL GEOTHERMAL TEMPERATURE AND PRESSURE TESTS

Form 6-111
Adopted 10-1-74
Revised 10-1-78

Operator Address Field County
LEASE WELL LOCATION Date & Hour Production Flowing Flowing Date & Hour Time Shut-in S! Pres psig
NO. luL | s T R Shut In Last 24 Hrs. Pres, psi Temp. °F of Tests Hrs., Mins. Dead-weight

L

L

I hereby certify that the above information is true and complete to the best of my knowledge and belief.

Signature

Title

Date




STATE OF NEW MEXICO

" ENERGY ano MINERALS DEPARTMENT

-OlL CONSERVATION DIVISION
P.O. BOX 2088 .
SANTA FE, NEW MEXICO 87501

Forn G-112
Adopted 10-1-74
Revised 10-1-78

APPLICATION TO PLACE WELL ON INJECTION-GEOTHERMAL RESOURCES AREA

Qperator

LAddrass

Lease Name

l wall No. Fleid

1 |

County

Lacation

Foet From The

Unit Lelter i Wetl Is Located Feet From The Lins And
Line, Sectian Township Range NMPM,
CASING AND TUBING DATA
[ NAME OF STRING SI2E SETTING DEPTH SACKS CEMENT TOP OF CEMENT TOP DETERMINED BY

;hConducwr Pipe

§

Surface Casing

Long Siring

Tubing

Name, Modei and Depth of Tubing Packer

Name of Praposed Injection Formation

Top of Formation

Botiom of Formation

- bs Injection Through Tubing, Casing, or Annulus?

Perforations or Open Hole?

Has Well Ever

Proposed Interval{s) of tnjection

Been Perforated in Any Zone

Is This a New Welil Dritled For
Injection 7

tf Answer is No, For What Purpase was Well Originaity Drilled?

Other Than the Proposed injection Zone?

L #st All Such Perforated Intervals and Sacks of Cement used 1o Seal Off or Squeeze Each

in This Area

Depih of Bottom of Deepest Fresh Water Zone

s This Injection for Purpose of Pressure Maintenance
or Water Disposal? {See Rules 501 and 502)

Anticipated Daily
Injection
volume

T
IMinlmum
!

Open or Cicsed Type

T

1 Maximum
: System Pressure?
1

Is injection to be by Gravity or

Approx. Pressure (psi)

L
Answer Yes or NoO Whether the Foliowing Waters are Mineralized (Water to be Injected
to such a Degree as 1o be Untit for Domeslic, Stock, brrigation,

. Naturat Water in Ipnjection
! 12one

| I

1 . i

Are Waler Anatyses Attached?

or Other Gereral Use—

I Name and Address of Surface Owner (or Lessee, if State or Federal Land)}

List Names and Addresses of all Operators Within One-Half (¥2) Mile of This [njection well

Have Copies of this Application Been
Sent 1o Each Opcrator Within One-
Halt Mile of this Well?

O -

Are the Following {tems Attached 1o
this Application (see Rule 503}

T
!
i
}
}
|
!
i

Yes D No
Plat of Area :.Flsctrlcat Lag
|
ves [0 no O ! ves [J wno O

| Diagrammatic Sketch of Waell

b oves O we O

) S

1 hereby cerlify that the information sbove is true and complete to the best of my knowledge und beliel,

(Signaiure)

[Tisle]

{Date)

NOTE: Should walvers froms all operators within one-half mble of the propoted injection well not accompony this

application, the New Mexico Oil Conservation

by the  Division's

the application wiil be processed, If a prosest is receis

RULE 503,

Division

will hold the application for a period of 20 duys from the date of receipt
Sanea Foe office. If ar the end of the 20-day walting period no protest has been received by the Santa Fe office,
‘ed, the application will be sl jor hearing, {f the applicant so requests. SEE
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APPLICATION FOR PERNMIET TO DRILL, RE-ENTER, DEEPEN,
PLUGBACK, OR ADD A ZONE

: COpurator Name and Address

At

swood Drve Suiee 373

Lo Lobog Henewahie Paswer

lorth

Prowvo, L

T . N 5
I’1:,=[n,:1’1y e Propa e
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layi
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1
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Additional Well Informalion
: Io

PWarh {upeil

T e Tr e
Wl Type e Loble/Redary
3

() oducton el I3

™ Farnpaion

See Lo of Gy

racin?
Cempary

ywdter well S slen ] Uistarice fronn nearest su

Depth wr Giroundawaie

from nagest e

¢owniter - Plong

1

b Py Vasdsim

S000hDLE

e 5 Dic

' Proposed Casine and Cement Program

Hale Size of {enen

) 130 Sacks

54 5 1b/ft e 730 Sacks

36.01bM 34007 080 Sacks
{

Casing w

Pheseny g

Iy it the o on ven above s and complete o e

RIS anid bohe! i ther vertify that vhe driliing pit will be
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CRTE

(R Approva, Dabe:

[\C«J( - ({')‘L}m——vw({‘, l'f%‘\tx Ss Lt e
! Mhanie Gt TS VT




G-101 Lighining Dock Geothermal Hi-01 LLC Project
Production/Development Well 4507 (GTHT-001)

OCD G-101 Counditions of Approval
(O6/1172010)

L) Geothermal exempt work over wastes must be disposed at an QCD approved waste disposal

i

Facitity in uccordance with 19,15.35.8(D) NMAC or OCD permitted treatment or disposal
Facility (19.15.36 el seq. NMAC),

2 and labhorarory methods must be in accordance with the terms and
conditions of the dischavge permit (GTHT-001) The operator must document the back annulus

2y Al waler gquabity swmpling
quality of the ground water to OCD s satisfaction.

33 Additional wanks (or large frae tank) will be necessary to cirendate the hole for clean sampling
representative of the formation Lo mml\ Condition 2 ;z}mw\ I the operator s unable to
document that the ground water produced during the test is adequately “fresh.” then 1t must
immediately stop the test and contact QCD-EB.

41 All applicable G-Forms documenting well construction, hthology. tests, ete. and request for
approval to produce or develop the well and the geothermal resource(s) shall be submitied 1o
OCD-EB for approval.

5y The “Smith Corp™ Geothermal Data Log from Well THD-55-7 within the project area
mdicates that there 1s stratigrap hi“ or formation variation with lc‘p thy e alluvium o ~ 150 1
ash/wait w ~ 1950 1t silistone to ~2300 14 limestone ~ 2950 {1 intrusive dike ~ 3200 i hmestone
~ 3400 fr; intrusive dike w/ <~hc.r( ~ 360011 and s¢ on. The project work 15 within ~ 3500 ft. of
surface and the operator believes there 1 natural hydrogeologic connection between water
bearing formuations due to fault systems and associated natural rock fracturing in the wrea. The
operator shall implement well completion measures that protect fresh water in sccordance with

the discharge permit.

6) Al Leld work und well completions must wmp]\ with the terms and conditions of the
discharge permit and associated Geothermal Regulations (Chapler 71, Article S NMSA 1978 and
Title 19, Chapter T4 NMAC),

Please be advised thar OCD approval does not reliove Los Lobos Renewable Power, L1.C. 0f
responsibilicv shoudd their operations pose a threat to ground water, surface water, lman
health or the environment. in addition, OCD approval does not relicve Los Lobos Renewable
Power, LE.C. of responsibility jor camplianee with any other federal . state, or tocal tavws and/or

resgulations.




19.14.27 NMAC Page 3 of 3

Rule G-108, Casing and Cementing Requirements, 1/1/83.

History of Repealed Material: [RESERVED]
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19.14.27 NMAC Page | of 3

This rule was filed as Rule G-108.

TITLE 19 NATURAL RESOURCES AND WILDLIFE

CHAPTER 14 GEOTHERMAL POWER

PART 27 CASING AND CEMENTING REQUIREMENTS

19.14.27.1 ISSUING AGENCY: Energy and Minerals Department, Oil Conservation Division, P.O. Box 2088,

Santa Fe, New Mexico.
[Recompiled 12/31/01]

19.14.27.2 SCOPE: [RESERVED]

[Recompiled 12/31/01]

19.14.27.3 STATUTORY AUTHORITY: [RESERVED]

[Recompiled 12/31/01]

19.14.27.4 DURATION: [RESERVED]

[Recompiled 12/31/01]

19.14.27.5 EFFECTIVE DATE: [November 15, 1983]

[Recompiled 12/31/01]

19.14.27.6 OBJECTIVE: [RESERVED]

[Recompiled 12/31/01]

19.14.27.7 DEFINITIONS: [RESERVED]

[Recompiled 12/31/01]

19.14.27.8 CASING AND CEMENTING REQUIREMENTS:
A. All wells drilled for the production of geothermal resources, including low-temperature thermal wells,

and all specialty wells, including injection and disposal wells, shall be cased and cemented in such manner as 1o protect
surface waters, if any, useable ground walers, geothermal resources, and life, health and property. Thermal gradient wells
shalt be drilled, completed and plugged in such a manner as 1o protect surface waters, in any, and useable ground waters. The
division may require casing and cementing as is deemed necessary for such wells,

B. All casing strings reaching the surface shall provide adequate anchorage for blowout prevention
equipment, hole pressure control, and protection for all natural resources. Although specifications for casing programs shall
be determined on a well-to-well basis, the following general casing requirements should be used as guidelines in submitling
form G-101, application for permit to drill, deepen, or plug back-geothermal resources well.

(1) Conductor Pipe: A minimum of 90 feet and a maximum of 200 feet. In special cases the division may
allow conductor pipe to be run and cemented at deeper depths. Annular space is o be cemented solid (o the surface. An
annular blowout-preventer or equivalent approved by the division shall be installed on conductor pipe on exploratory wells
and on development wells when deemed necessary by the division. Note: For thermal gradient wells and low-temperature
thermal wells the conductor pipe requirement may be reduced or waived by the division. The above conductor pipe
requirements are not meant to be applicable to the single or double joint of large diameter pipe often run 1o keep mud out of
the cellar.

(2)  Surface Casing: Except in the case of thermal gradient wells and low-temperature thermal wells, the
surface casing hole shall be logged with an electrical or radioactivity log, or equivalent, before running casing. Nole: This
requirement may vary from area to arca, depending upon the amount of subsurface data available, and may be waived under
certain conditions. Requests for exceptions to the logging requirement should be noted on form G-101 when applying lor a
drilling permit. Surface casing shall provide for control of formation fluids, for protection of useable ground water and for
adequale anchorage for blowoul-prevention equipment. Al surface casing shall be, if possible, cemented solid 1o the surface.

(a)  Length of Surface Casing: '

(i) Inareas where subsurface geological conditions are variable or unknown, surface casing in
general shall be set at a depth equalling or exceeding 10 percent of the proposed total depth of the well. A minimum of 200
feet and a maximum of 1,500 feel of surface casing shall be set.

(it Inareas of known high formation pressure, surface casing shall be set al a depth determined
by the division afler a carelul study of geological conditions. The division will make such a determination within 30 days.
Drilling shall not commence until such determination has been made.

iy Within the confines of designated geothermal fields, the depth at which surface casing shall
be set shall be determined by the division on the basis of known field conditions. Requirements (a)(1) and (a)(2) {now (i) and
(i1) of Subparagraph (a) and (b)o! Paragraph (2} of Subsection B ol 19.14.27.8 NMAC] above may be waived for low-



temperature thermal wells.

(b)  Cementing Point for Surface Casing:

(i) In areas where subsurface geological conditions are variable or unknown, surface casing shall
be set in accordance with (a) (1) [now (i) Subparagraph (a) of Paragraph (2) of Subscction B of 19.14.27.8 NMAC] above
and through a sufficient series of Tow permeability, competent lithologic units (such as claystone or siltstone)o ensurc a
solid anchor for blowout-prevention equipment and to protect uscable ground waler and surface water from contamination. A
second string of surlace casing may be required if the first string has not been cemented through a sufficient series of low
permeability, competent lithologic units and cither a rapidly increasing thermal gradient or rapidly increasing formation
pressures are encounted.

(ii)  In areas of known high formation pressure, surface casing shall be set in accordance with (a)
(2) {now (ii) Subparagraph (a) of Paragraph (2) of Subsection B of 19.14.27.8 NMAC] above and through a sufficicnt series
of low permeability, competent lithologic units (such as claystone, siltstone or basalt) to ensure a solid anchor for blowout-
prevention equipment and to protect useable ground water and surface water from contamination. A second string of surface
casing may be required, before drilling into the known high pressure zone is permitted, if the first string of surface casing has
not been cemented through a sufficient series of low-permeability, competent lithologic units.

(iii) ~ Within the confines of designated geothermal fields, cementing point shall be determined by
the division on the basis of known field conditions. Requirements (b)(1) and (b)(2) [now (i) and (ii) of Subparagraph (b) of
Paragraph (2) of Subscction B of 19.14.27.8 NMAC ] above may be waived for low-temperature thermal wells.

(¢) Return mud temperatures: Return mud temperatures shall be entered into the log book after each
joint of pipe has been drilled down. See Rule G-106(b) [now Subsection B of 19.14.25.8 NMAC].

(d)  Blowout-prevention equipment (BOPE): BOPE capable of shutting in the well during any operation
shall be installed on the surface casing and maintained ready for use at all time (see Section H) {see compiler's note].

(3) Intermediate casing: Intermediate casing shall be required for protection against anomalous pressure
zones, caveins, washouts, abnormal temperature zones, uncontrollable lost circulation zones or other drilling hazards.
Intermediate casing strings shall be, if possible, cemented solid to the surface. This requirement (to circulate cement) may be
waived if the production casing will be cemented to the surface.

(4) Production casing: Production casing may be set above or through the producing or injection zone and
cemented above the objective zones. Sufficient cement shall be used to exclude overlying formation fluids from the zone, to
segregate zones and to prevent movement of fluids behind the casing into zones that contain useable ground water.
Production casing shall either be cemented solid to the surface or lapped into intermediate casing, if run. If the production
casing is lapped into an intermediate string, the casing overlap shall be at least 50 feet, the lap shall be cemented solid, and it
shall be pressure tested to ensure its integrity. In order to reduce casing corrosion, production casing used to produce
corrosive brine reservoirs shall be of the same nominal inside diameter from the shoe of the casing to the ground surface.

(5) Casing and Cement Tests: All casing strings shall be tested after cementing and before commencing any
other operations on the well. Form G-103 shall be filed for each casing string reporting the grade and weight of pipe used. In
the case of combination strings utilizing pipe of varied grades or weights, the footage of each grade and weight used shall be
reported. The results of the casing test, including actual pressure held on the pipe and the pressure drop observed, shall also
be reported on the form G-103. See Rule G-203C(2) [now Paragraph (2) of Subsection C of 19.14.54.8 NMAC].

(a) Casing strings in wells drilled with rotary tools shall be pressure-tested. Minimum casing test
pressure shall be approximately one-third of the manufacturer's rated internal yield pressure except that the test pressure shall
not be less than 600 pounds per square inch and need not be greater than 1,500 pounds per square inch. In cases where
combination strings are involved, the above test pressures shall apply to the lowest pressure-rated casing used. Test pressures
shall be applied for a period of 30 minutes. If a drop of more than ten percent of the test pressure should occur, the casing or
cement job shall be considered defective and corrective measures shall be taken before commencing any further operations
on the well.

(b) Casing strings in wells drilled with cable tools may be tested as outlined in Rule 5(a) [now .
Subparagraph (a) of Paragraph (5) of Subsection B of 19.14.27.8 NMAC] above, or by bailing the well dry, in which case the
well must remain satisfactorily dry for a period of at least one hour before commencing any further operations on the well.

(6) Defective casing or cementing: If the cementing of any casing appears to be defective, or if the casing in
any well appears to be defective or corroded or parted, or if there appears to be any underground leakage for whatever other
reason, which may cause or permit underground waste, the operator shall proceed with diligence to use the appropriate-
method or methods to eliminate such hazard. If such hazard of waste cannot be climinated, the well shall be pluoued and
abandoned in accordance with a division approved plugging program.

(7) Logging: All welis, except thermal gradient wells and low-temperature thermal wells, shall be logged with
an electrical or radioactivity log, or equivalent, from total depth to the surface casing shoe. This requirement may be waived
by the division depending upon geological or engincering conditions.

[Recompiled 12/31/01]

HISTORY OF 19.14.27 NMAC:

Pre-NMAC History: The material in this Part was derived from that previously filed with the State Records Center and
Archives:

http://www.nmcpr.state.nm.us/nmac/parts/title 19/19.01 4.0027.htm 12/9/2010
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Chavez, Carl J, EMNRD

From: Jay Hamilton [hamiltonenviro@yahoo.com]

Sent: Thursday, December 11, 2008 11:32 AM

To: Chavez, Carl J, EMNRD: Price, Wayne, EMNRD; Fesmire, Mark, EMNRD
Cc: Steve Brown; Michael Hayter; Jim Rosser; Brent Cook

Subject: Re: Lightning Dock - Solid Wastes

Carl,

Thanks, for the information.

Regarding the Reserve and Well pits. It is the intent of Raser to have the smallest footprint as possible for the
pits. During the drilling process the Reserve Pit needs to be approximately 250" X 100", After the drilling and
testing has been completed soil samples will be collected of the waste at the bottom of the pit. Raser will
dispose of these wastes by meeting all local, state and federal regulations. Depending on the well at each
location the Reserve Pit may be modified to meet the dimensions of the proposed Well Pits 100" x 80'. It may
become necessary to cover the Reserve Pit because of site conditions and excavate a Well Pit for the site
specific needs of the completed well. Please keep in mind Carl the the liner specifications are different for the
Reserve and Well Pits. The liner in the Well Pits needs to have a life of 30 years. The final footprint of Well Pit
at each location will be 100" x 80' for the life of the well.

On December 5, 2008 an email was forward to Mike Hayter about the OCD's request for a meeting with the
geologist. 1 talked to Mike on Monday or Tuesday of this week, he said that he had called Wayne but did not
make contact. He said he would follow-up on calling and talking to Wayne.

I' know that Mike considers this meeting extremely important. He will be getting a hold of Wayne in the next
couple of days if his has not already.

Please, if there other concerns than the geology make a list and I will address them immediately.
Thanks,

Jay

From "Chavez, CarlJ EMNRD" <CarIJ Chavez@state nm.us>

To: Jay Hamilton <hamiltonenviro@yahoo.com>; "Price, Wayne, EMNRD" <wayne.price@state.nm.us>; "Fesmire, Mark,
EMNRD" <mark.fesmire@state.nm.us>; "VonGonten, Glenn, EMNRD" <Gienn.VonGonten@state.nm.us>

Cc: Steve Brown <steve.brown@rasertech.com>; Michael Hayter <Michael.Hayter@rasertech.com>; Brent Cook
<Brent.Cook@rasertech.com>

Sent: Wednesday, December 10, 2008 4:40:43 PM

Subject: RE: Lightning Dock - Solid Wastes

Jay:

Thanks for the clarification-on OCD waste concerns. This information was provided to Mr. Nelson (NMED- Solid Waste
Bureau) to determine which facilities may accept waste from your facility.

Regarding the reserve pit vs. well pit. 1 was under the impression one reserve pit would be constructed and used for
annual well testing, etc. too. If Raser thinks 2 pits at each well location are needed, this is ok; however, you would reduce '
your footprint by constructing only 1 pit. Of course, drill cuttings would likely need to be removed from the reserve pit
within 6 months of well completion in order to be reused. Think about it.




| have drafted a list of items from the hearing that the OCD needs to discuss with RaserCs and AmeriCulturelis experts.
Mr. Wayne Price sent out an e-mail requesting a meeting to discuss the facility with our Senior Hydrologist, Mr. Glenn von
Gonten. Wayne will be back next week, but he was hoping to hear back from Raser and AmeriCulture to facilitate a
meeting to discuss draft items in an agenda and any hydrologic details that Mr. von Gonten raises. Let me know if | need
to resend WayneiZs e-mail from last week requesting a meeting. If not, please respond to the e-mail with a proposed date
and time for meeting where we can meet in person to discuss here in Santa Fe or perhaps and telephone conference call

may suffice?
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: Jay Hamilton [mailto:hamiltonenviro@yahoo.com]

Sent: Wednesday, December-10, 2008 2:15 PM

To: Chavez, Carl J, EMNRD; Price, Wayne, EMNRD; Fesmire, Mark, EMNRD
Cc: Steve Brown; Michael Hayter; Brent Cook

Subject: Fw: Lightning Dock - Solid Wastes

Carl

Thanks, for your input regarding OCD's concerns with the handling of solid wastes that may be generated at the
Lightning Dock facility.

Please refer to the original submission of the Plan of Operations dated February 1, 2008, where Raser
Technologies outlined "Methods of Waste Materials" and April 21, 2008 when the "Discharge Plan Application
for Brine Extraction" was submitted to the OCD. Refer to the following sections in the Discharge Plan
Application for details:

+ Type and Quantities of Fluids Stored or Used at the Facility

» Transfer, Storage and Disposal of Fluids and Solids

o Solid Disposal

« Off-site Disposal

I believe this information should address your concerns.

A local waste contractor will provide a disposél container and serve the disposal needs for Lightning Dock.
After construction of the facility, the plant will generate very limited amounts of solid waste in the form of
paper, rubbish, etc. The plant will be in operation 24/7 but will be manned by only 2-4 employees.

We believe as does OCD the possibility exists that some some geothermal waste may need to be hauled off-site
and disposed of according to local, state and federal regulations and with the approval of OCD (see "Discharge
Plan Application for Brine Extraction™). Raser understands some solid wastes may need to be hauled to an

2




adjoining county or state. Raser will identify a landfill that will fulfill their disposal needs and meet local, state

and federal regulations.

At each site where Raser Technologies has completed geothermal drilling, geothermal reservoirs have had
varied fluid chemistry. At each location drill cuttings and geothermal fluids have been dried, tested and met
local, state and federal regulation and were approved to be closed in place with no hauling required.

Raser understands at the Lightning Dock site geothermal fluids chemistry has not yet been determined at the
proposed drilling depths.

As stated in the previous documents, Raser will collect geothermal fluids at the appropriate depths and have
them analyzed for the chemical constituents of concern. Raser will then dispose of the drill cuttings and
geothermal fluids in a manner that meets local, state and federal regulations and only with the approval of the
OCD.

In the large site map presented to OCD the Lightning Dock site shows a Reserve Pit and Well Pit at each well
location. The Reserve Pit (approx. 250" x 100") is used during the drilling and testing process and will be closed
after the process is completed. The Well Pit (100" x 80') is used to supplement the operation of the well. If
during maintenance, testing or replacement of well components the well needs to shut down it may be necessary
to drain the piping into the Well Pit. The Well Pits will be monitored during the life of the well. The Reserve
and Well Pits will be constructed and lined according to the pond construction detail and pond liner
specifications as presented to OCD in the supplemental information dated August 1, 2008.

Carl, T talked to Mike and he mentioned that during the hearing OCD stated there were some concerns they
would like to have addessed before the final permit approval. Would you gather those concerns in a list and
forward them on to me. I will get the information to you in the next week.

Thanks,

Jay

This inbound email has been scanned by the Messagel.abs Email Security System.
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Chavez, Carl J, EMNRD

From: Gum, Tim, EMNRD

Sent: Tuesday, May 06, 2008 2:28 PM

To: Chavez, Carl J, EMNRD

Cc: Price, Wayne, EMNRD; Gum, Tim, EMNRD

Subject: RE: APDs & OCD Approval Lightening Dock Geothermal No. HI-01 (Hidalgo County)
Carl,

We have not received any APD’s as of this date,

Has there been a change in procedure ? District Il has never approved Geothermal wells up to this point.

Please advise.

TWG

From: Chavez, Carl J, EMNRD

Sent: Tuesday, May 06, 2008 9:11 AM
To: Gum, Tim, EMNRD

Cc: Price, Wayne, EMNRD; Jones, William V., EMNRD; Jay Hamilton; Phillips, Dorothy, EMNRD
Subject: APDs & OCD Approval Lightening Dock Geothermal No, HI-01 (Hidalgo County)

Tim:

Good morning. | inspected the power plant facility location on 5/1/08 w/ Jay Hamilton (Los Lobos) & Jim Rosser
(Raser Geothermal Engineer). Jay informed me that the APDs for the wells were mailed to you at the facility.
Lightening Dock needs to register very soon as an operator in NM at
http://iwww.emnrd.state.nm.us/ocd/FAQs htm#OpHow to receive an OGRID number for bond tracking, etc. from
Dorothy Phillips (Bond Coardinator) at (505) 476-3461 for the geothermal development or production wells.
Dorothy please create note in file that geothermal wells can only be authorized to be plugged by the
Environmental Bureau in Santa Fe. Itis an online process. Once the APDs are approved and APl#s are issued,
the previously discussed bonds (WQCC) for the injection wells will need to be procured by the owner/operator
and submitted to me in Santa Fe. The bonds (single & multi-well) for the development or production wells may
also be sent to me and | will coordinate with Dorothy to file and track bonds for geothermal
development/production wells. Remember that API# should be referenced on the bonds and the OCD should
only receive the original or duplicate original of the bonds for our files.

OCD AOR & Well Info. for APDs for your consideration of the APDs below.

Development/Production Well (5) Flow Rates ~ 3000 gpm per well (estimated total ~15,000 gpm)

Injection Well (3) Rates ~ Unknown at the time of the inspection (Raser contends that injection pressure
regulation is @ moot point for fractured reservoirs). OCD estimates ~ 5500 gpm per well (estimated 16,500 gpm)
Fresh Water Demand ~ 1500 gpm

Cooling Tower Blowdown ~ 425 gpm

The OCD'’s Area or Review of 2 mile radius from all proposed geothermal resource wells conducted by the OCD
Engineering Bureau concluded that no wells exist that lack cement in the proposed geothermal reservoir. Based
on the facility (20 acre x 20 acre) location and geologic information provided by Los Lobos (see attachment), the
OCD Environmental Bureau is deferring to OCD District 2 (Artesia) approval with any conditions for the 3 injection
wells and 5 development or production wells set in the Horquilla Formation (suspected fractured limestone
between intrusive volcanics) to an estimated depth of 3400 ft. bgl. with reservoir temperatures at 250 — 300 F.

However, | am a little puzzled by page 5 of the attachment, which displays multiple production zones from 2500
— 3100 ft. and from 3600 — 4008 ft. bgl. During the inspection, | was under the impression that the geothermal

S/21/700K




reservoir was the Horquilla Formation? Jay could you please respond to this? Based on page 5, the production
wells appear to open to formations above and below the Horquilla Formation.

Los Lobos and Raser were informed that cement would be required from top to bottom and they are planning to
pressure up on all drilling strings during the course of drilling operations to test integrity during the well
construction process. There may be an issue with the structural integrity of the formations based on structural
integrity of lithologies, potential blow-outs and detection of H2S during and after driliing, and Los Lobos is aware
of this. The question of where to set the casing shoe came up? | think the casing shoe should be set above any
fractured zones near the geothermal reservoir, but it is OCD District 2 decision on approval of APDs with
conditions. Tim could you please send me the signed APDs for the online file when or if you approve the APDs?
Raser explained that regulation of injection pressure is a moot point for highly fractured reservoirs that are
required for geothermal reservoirs. Consequently, the EPA 5 Yr. MIT at minimum 600 psig for 30 minutes and
after workovers is planned for the OCD discharge permit.

Other Issues:

lL.arge evaporation ponds for conducting geothermal well tests (liners with good thermal characteristics should be
considered). A presentation on pits rule suggestions was e-mailed out to Los Lobos earlier this morning for
consideration. Los Lobos had proposed a couple of ponds in the facility process area (one was for cooling tower
blow down ~425 gpm), but since the cooling tower is not closed-loop and chemicals are needed to prevent
scaling of the unit, Los Lobos is looking at options (i.e., biodegradable chemicals, treatment before injection,
injection into the geothermal reservoir, and disposal into a deeper formation). If Los Lobos drills with reserve pits,
the land disturbance will be much greater. Then they will still need a very large pit(s) (> 1 M gallons for well
testing). They had not considered this in their process area diagram.

Onsite/Offsite Disposal of Drill Cuttings?

Los Lobos is working to procure water well drilling rights to consider installing a freshwater well within its facility
process area. Although, there are several freshwater wells that are already drilled that could be upgraded to
provide freshwater at the site; however, are located outside of its facility process area.

Tim, Los Lobos Contact Info. is provid'ed below.
Jay Hamilton

Hamilton Environmental, L.L.C.

485 West 1400 North

Orem, Utah 84057

Office (801) 224-4585
Fax (801)224-1893
Cell  (801)361-2102

e-mail hamiltonenvirg@yahoa.com

I am working on a final e-mail with action items for the “Administrative Completeness” determination and other
issues identified during the facility inspection. | hope o send this out Wednesday, but it appears that much of the
info. discussed during the facility inspection was submitted by Los Lobos. There will need to be some revisions to
the reports to include H2S for equipment, emergencies, etc., binary cycle power plant specs in the equipment list,
etc. Please contact me if you have guestions. Thank you.

5/21/2008

&
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Carl J. Chavez, CHMM

New Mexico Energy, Minerals & Natura!l 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: Carld.Chavez@state.nm.us

Website: http://www.emnrd.state.nm.us/ocd/index.htm
(Pollution Prevention Guidance is under "Publications")
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=Mr Steve-Brown

Lo Lobos, Renewable Power, L/L.C.
.5152 North: .Edﬂewood DI‘IVC Suite 375
'Provo Utah 84604

.- LIGHTNING DOCK
E PERMIT (GTHT-001)
U}TH RANGE 19 WEST,

_RE:.

INVIPM HIDALGO COUN
'CLASS VINJECTION
DEVELOPMENT WELL
NMPM, HIDALGO COUNTY,

ERMA_L PRODUGTION. QR‘ e
WTH, RANGES 19 AND 20 WEST; -

9.

‘Dear Mr.'Brown:

Towmhxp 25 gouth Ranrrc 19 \r\[/cst NM_ M '.Hldalgjo (‘mmty, Ncw Mexnco Th(. Cla .
geothermal injection wells and thc, productlon or development wells are located in lownshlp 25
South, Ranges 19 and 20 West, NMPM -Hidalgo County, New Mexico.

Class'V Injection Wells

Well 42-18 is located in thn, Nb/4, NW/4 of Section, 18.(1307 FNL and 2123 FWL)
Well 5! -07is located i in !he NV NE/4 ofScctlon 07 (169 2 FNL and 240 9. FEL
Well 53-12 is locatcd in t]]L. SW/d, NE/4 of Section 12 (1574.8 FNL and 3350 F;WL)

(o]]] Conservahon DIVISIOH . 1220 Soulh St Francis Drive
' * Santa Fe New Mexico 8?505
* Phone! (505) 476- 3440 Fax (505) ‘476:3462% http Thaww. emnrd.state.nm.us

g, Bt
g R e i




- LU WL
L

€r/op
SRR
,les.ﬂ-agn

Wi &
direou

¥
" {:h: 1.,

o
eI M

T
it




Mr. Steve Brown

Los Lobos.Renewable Power, L.L.C.
July 1, 2009

Page 3

the appllcablc rulcs and rcgulanons adr ,
Conservation Act (71-5-1 through 71+ :5- 2¢ NMSA) and the' Gcothczmal Powemegulatlons .
(19.14.1 through 19.14.132 NMAC).

prevnous commitments of such plans dnd fhcse condmons for approval

5. Modifications: WQCC Regulations. Subsewon C 0f 20:6.2.3107 NMAC, 20.6.2 3109
NMAC and Subsection I of 20.6:2:5. 101 NMAC address possible future modifications of a
permit. 'The owner/operator (dlscharger) shall notify OCD of any facility cxpaxlslon prodiiction
increase or process modification that'would result in any significant modification in the
discharge of water contaminants. Thc Dmsnon Director may require a permit modlrcutlon if
any water quality standard specified: at WOCC Regulation 20.6:2.3103 NMAC is bemg or will
be.exceeded or if a toxic pollutant as defined in WQCC Regulation 20.6.2.7 NMAC is present in
ground water at any place of withdrawal for prcsem or reasonably foresceable future use of that
the Water Quality Standards for Interstatc and- Intrastatc strcams as specified in WQCC
Regulation 20.6.4 NMAC (Water Quulity. Standardy. for Interstate and Intrdstute Streams) are
being or may be violated in surface water in Ngw Mexico.




s
e b
te;Eacilitics

¥ ?.M@n-oﬁ‘
Hfication’t

SR
dent

<Ires

a.,.,g(-«,\' ]
ARpAAR
|

r.\mt_

o
s

nid




Mr. Steve ‘Brown

Los Lobos Renewable Power, L.L.C.
July l, 2009

Page’s

LI Below-Grade Tanks/Sumps"'ﬁ'nti{;éiig/‘i_l_-’_ond's.

Al] bclow gradc tanks and 5 a 's-'r‘nus't be-approved by OCD prior to installation
w1t} 'leak detu,‘lxon mto lhc dwnn The

facﬂnatc fluid. rcmoval arc cumpt from these rcqmremcnts if"fluids arc rumowd w1thm'77
hours

.be"
_ _.protc, >
 Qwner/

report the discovery of any system which is. foun

15 days. The owner/operator may proposc, varxous methodb tor u,xlmg \uch as pru\u
pounds per square inch greater than normal operating pressure and/or visual inspection:of cleaned
tanks-and/or sumps or other OCD-approved méthods. The owncr/operalor shall notify OCD al‘f""-
least 72 hours prior to all testing.

12, Underground Process/Wastewater Lines:

Al The owner/operator shall test all underground- process/wastewater. plpu]mcs l’lcast
once every five (5) vears to demonstrate’ their mechanical integrity, except lines: containing resh
water or fluids that are gases at atmospheric temperature and pressure. The owncr/opc ‘ all..
'}subnut a comprchenmvc listing of process/wastewater pipelines to OCD within three mionth:
date of the permit issuance. The owner/operator shall test pressure rated pipe by 1 pressunng up. 6
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Mr. Steve Brown

Los Lobos Renewable Power, 1..1..C.
July 1, 2009

Page 7

dny oil sheen, in any storm water run-oft. ‘I'he ownur/_opurv.nor shall notify OCD within 24 hours of

discovery of any releases and shall take immediate corrective action(s) to stop the discharge.

18. Unauthorized Discharges: The ownet/operator shall not-atlow or cause water pollution,
clmchargc or-release of any water contaminant that exceeds the WQCC standards listed'in

20:6.2.3103 NMAC (Standards for Grousid Wu{el 0/'/0'.00() mg/L TDS Concentration or les.s) or
20.6:4 NMAC (Wa[w Quality Standards. /r)/ Inter, \rmw_auf/ Intrastate Streams) unless
~spcuﬁcally listed in the permit apphaauon and approved-hercin,

An unau'tho"r‘ized dixclmr{_'e is a violation of ?lti'.s“- permit.

Vadosc Zone and Water Pollution:. Thc owner/operator shall address.any contamination
e 1scharne permn process or pursuant VQCC 20.6.2.4000 through 20.6: 2:4] 16
NMAC (Pr evention and Abatenient of Water Pa//unun) ach: may require the mvner/opcraror to
modify its permit for investigation, remedxat:on "abatément and monitoring requircments foriany
vadosc zonc or water pollution. Failure. td c':‘ rm dny rcquxrcd investigation, remediation,
abatement or (o submit subsequent 1t:poxts will (.unsmutc a violation of"thu permit.

b

20. Addltmndl Site Specific Conditions '-\ ‘.ater Quality Monitoring Program: The
owner/operator shall implement: the followm<7 water quality monitoring programs.

A. Aquatic Toxicity Festmg Pnor to.the startup of geothermal operations, the
owner/operator shall mnduut an.aquatic toxicity test (ATT).on the Tilap -‘ﬂqh._
species present at the AmenCulturc Aaquaculture facility located down- gradient .
from the owncr/opcratom proposcd Class V injection well locations with all
NALCO cooling-tower chenucql constituents. The'chemicals. used in the ATT ‘
shall consist.of the hng,h range 'ipphcanon of all mixed Nalco ChleC_d‘lS propogcd _
during the hearing on.: Dc.cembu 1, 2008, to determine the. LDsg. urider: 3
case scenario. OCD- wnll use’ ithe: requl[s of the ATT as a tool 10 he]p‘:’
threat to Aquaculture and \’\'lldllfC nearthe facility.

RB. Ground Water and Surface VVutcr\Sampling and Mnnimring-Rc‘q'girf'cbih_g'l_l'_vr,s:

I The owner/operator shall submita ground water monitoring progr a'n}‘.'_\_fvofk
pian that includes a well installation and monitoring plan and 1. "
and dnalybls plan fux thL momt01 WL“b to. the OCD Smla Fe.

fcet ofscrecn placed abovc the water. tablc (potcntlaf for watu tablc
dlaw down addressed at bprdrl 20 B)(m)) Hmultiple isolated fresh
water dql.xlfers are found-te exist, the'owner/aperator shall mclude a
provision in the work-plan for the installation of additional monitor wells
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Mur. Steve Brown

Los Lobos Renewable Power, L.L:C.
July 1, 2009

Page 9

v. The owncr/np@rator \hall_ cn_mply with the Federal Underground lny.ctlon
Control reqmrumcmb fo_.'( lass 'V Wells (40 CFR 144 subpart. G) and
WQCC 20.6.2 NMAC! chctxon wcll construction standards (o prolcct thc
Undcx;,round Source-of . Dnnkmg Water (USDW). The owncr/opcratox v
shall xmmcdxately <:hut ‘down:thé system and contact the OCD for further
instructions if the conccntrat' X fany water contaminants in the: m)cchon
fluids. exceed the gréater ofth standards specified in WQCC ”O 6.2:3103
NMAC or background cstabhsh d for'the injection. fomwnon at the _
injection well-location:pu it t6°Clause (i) of Paragraph 21.D orifany’
toxic pol]utam as deﬁned‘m WOCC Subparagraph WW of 20: 6 2.7 '
NMAC, isdetected.

vi.  The owner/operator shdll consn uet all monitor wells with at least 15 feet

of screen with 10 feet o'rT_ crccn -posmoncd below the water table-(~ 60 -
70 feet bz,s) The scréen slot size'must facilitate the collection’ of low

turbidity. sdmples Low ﬂow ground watcr sampling may be used: w:th
stabilization momlormg for tcmpcmturc oxygen reduction potcnt'ul
(ORP) and dlbbUthd vau,n (DQ) prior-to and durmlr sampl col
if wells are cnnqtrucred fn ow-flow sampling lcchmqu 5. Othe vnse the
owner/operator shall puxgc the wellb of three well volumes prior to’
sampling.

vii.  The ownu/opcrator shall manwulate qedsoml plczomum surrdu. ﬂow _'

yound watu ﬂow dxrcctlon Thc owncr/opcmtor shaH SmelI pio(s of
ground water flow direction with estimates of hydraulic gradients-from Ny
quarterly. monitoring. : ,

viit.  The owner/operator.shall: noufy the Santa Fe OCD office: 1mmcd1atcly
after having knowledge that the concentration of @ monitor well samplv.
exceeds the greater of the water. qualny standards specified in WQCC
20.6.2.3103 NMAC or background established at that well’s location
pursuant to the monitoring program described in this-paragraph-or if-any
toxic pollutant, as defined in WQCC ‘Subparagraph WW 0f 20.6.2.7
NMAC, 1s detected. In the cvent of an exceedence, the owncr/opcmtm
may be required to-shut down the operation for such time as mity be.
nccessary to allow the owner/opcrator and OCD o investigate thc cause of
the exceedence: 1f the cause is associated with geothermal opcratlons the
OCD may invoke the pumn modification provision for treatment
provided herein, and may requiré additional conditions,
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monthly for 6'moiitlss in accordance with the analytical suite in Table 200
Appendix 1.

iil. The owner/operator shall. m_J_cct Commﬂln.d spun pxoduccd water and
cooling-tower blow:

ground water spec
20. 6 2 1103 NMA

v,

and/oz “Waters o
lll(.gdl dxschargc-

whcncver posmblc

V. The owner/operat
accordance with

discharge concurrm y Mth EPA Fhe apphcant must comply w1t_“~' aH of
the Federal NPD toring; treatment, and reporting requirements

specified in its NPD S-periit.

F. Annual Water Quali omturmﬂ Provram Report: The owncr/op«,rator shall
submit an Annual Wa er Q ,-Momtormh Program Report by January 31 ofcach
year. The report shall. mclud«. thc followmn informuation;

L Cover sheet marked as “Annual Water Quality Monitoring Program Report,
name of owncr/opcrator, Dnscharbc Permit Number, AP1 numbcr(%) of
well(s), date of report’ and the name of the person submitting report.

i, Comprehensive-summary of all water quality monitoring data.

i, Summary charts and tables depicting the constituents that have ever

' exceeded the standard% spccmcd in WQCC 20.6.2.3103 NMAC or
background, or 1fany toxic-pollutant, as defined in WQCC Subparagraph
WW 0f20.6.2.7 NMAG, has been detected.

iv. Description and reason for any remedial or work on well(s), ponds, ditches,
ele.
v. Copies of the chcmlml analyses in accordance with Permit Condition 20.
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The owner/operator, shall submit a logging program to OCD for review with
the owner/operator, d(,plh scmm__) recommendations for 1ts.casing program
based on the logvuw program Thc owm.r/Ometor prior to sewing
intermediate or’ produét' casmn in cach. of:the production-and injection
wells shall run open: 2o s ‘pursuant to the lom’m“ pros:,rdm -approved
by the OCD. Logs must be: suvbrmtted to the OCD for review with the
applicant’s recommen dllon"‘ for ¢ casing %tllnjj depths, and iy case of
injcction wells; fof- precise: definition of the injection interval. ‘The'iype of
tubing installed sha 'cyconducnvc to the characteristics-of the injected
fluids determlmd ting ofthc anCCICd ﬂmdﬂ The
owner/operator shal 'lhc tubmg is.installed wnh a packcr sct
within 100 feet. ofthe uppu’most injection, pcrfor.mon_‘ “Th¢ casing- tubing
annulus shall be: ﬁll with an.inert fluid, and a gaugc or dpprovcd lcak-.
detection dLVlu.' hall ‘be wnncucd to the annulus to detect for leql\a"e in
the casing, tnhmw or: packer

Formation Fracturing Filuids: Thc ‘owner/operator shall ensure that all fluids
used in the fracturing o 5 hd” not: harm human-health, wnldllfe or th
environment. The ownc'r P 4t hall ensure that all fluids used to fmuurc Shall

be swabbed back, collc éd'and propériy disposed.

Class V Ceuthcrmal lnjc n Wells 'an_d Geothermal Production/
Development Wells Momtu 1u§,‘Pr00ram

The owner/operato hill samplc the groundwater at all chctxon and -
productxon/devclopmer el'ls prior to. ownur/opemtor startup, in
accordance with: Fable 2 of Appendix 1 to.establish background watcr
quality condmonb '

mple cooling tower eftluent (and not thé
groundwater) at.all ‘wells, monthly. for the first six. months \Vlth
dynamic water le A ,)»FrC'Lordmf:s in accordance with Table 2: of
Appendix | to duuunslrdte that the-injection fluid meets the. standards
specified in WQCC 20.6.2.3103 NMAC ot background, and that he toxic
poltutant, as defined in WQ( C Subparagraph WW of ’70 6.2.7 NMAC;
has been detected.

The owner/operatok:

i, If afier the first six months the owner/operator demonstrates that the in- -

line injection well samples meet the standards specified in WQ( C

20.6.2.3103 NMAC or background, and that no toxic pollutant,-as cleﬁncd' ‘
in WQCC Subparagraph WW 0f20.0.2.7 NMAC, has been dctccted,‘ hed -
the owner/operator-$hall mcn sample ground water annually in accoxd.mce' N
with the other anndal menit oring events,
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A passing test shall be within +/- 10% of the starting test pressure. All pressure
tests must be performed-in: accordancc W1th the testing schedule shown below and
witnessed by OCD staff unless Sthérw sc dppFOVLd

Testing Schedule:

2009: Prior to-system start-_J) a’ O minute cusing pressure test al a minimum of
600 psig (set packer above casing shoc to isoldte formation from mmnb) and.

2013: A 30 minute casing pressurc test-ata minimum of 600 psig (set packer
abovc casing shoc to isolate” formatlon.ﬁom casing)

L. Capacity/Reservoir (“unﬁvuratlon and Subsidence Survey: The
owncr/opcmtor shall prowdc ormatiori on the size and extent of the: geothermal
reservoir and geolouc/enom fcmonstrating that continued cothermal

extraction will not. caust. sur :collupse or dainageto. propt.rly or
v1mnm«.nt Thm mfnmm or thll hg

plus_ and abandoned the well
1o the OCD S'zmta Fe: nf[ce wnhm 24 houn 0[(/15( overy,

J. Productmn/lnjcmon \’()lumcs /\ﬂt.r placmg a "eotlu,rmal wcll on productxon

with the OCD Sd[lld Fc officé bv the 20th day ofcach month and alqo thh the
annual reports. The-owner/opergtor shall also document the praduction from each
well and each lease during the preceding calendar month.

Analysis of Injection and Geothermal Reservoir Fluids: After placing any
well ot injection in a geothermal resources field or area, the owner/operator shall
file in duplicate a monthly injection report, form G-110, with the OCD Santa Fe
office by the 20th.day of each month and also with the annual report. The
ownct/operator shall specify the zone or formation into which injection is being
made, the volume injected, the average tunpnraruru of the injected fluid and the
average injection. pressure at-the welthead.

7

L. Arca of Review (&OR) The ow mr/opcmror shall report within 24 hours of
discovery ofany ncw avclls, conduits or any other device that penctrates or may
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iit.

1v.

Vi,

vil.

viil.

Xi.

Xil.

owner/operator shall include ¢opies of the form G-103s that it submitted to

the OCD Santa Fe office.

Production and injection. volumcs in.accordance with Permit-Condition
21.J, including:a running {otal fo he carried over each year. The
owm,r/opcrator shall report. thu total mass produced, dry steam p[oduud
ﬂow rates, lcmpcmlurcs zmd prcssurcs average injection pressures,
lemperatures; efc.

A copy of the chemical analysés in accordance with Permit Condition
21K,

A copy of uny | muhdmcdl mlu,m_y test chart, including the type of test,
(i.e., EPA $-Year casing test), date, time, e/, in accordance with Permit-

Condn_tions 21.H.

A copy of the annual subs_