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MHenrie | Land ° Water ° Law 

January 31, 2013 

David K. Brooks 
Assistant General Counsel 
Oil Conservation Division 
1220 South St. Francis Drive 
Santa Fe, NM 87505 

Re: Los Lobos Renewable Power, LLC ("Los Lobos") 
2012 Annual Water Quality Monitoring Program Report 
2102 Annual Geothermal Well Report 

Dear Mr. Brooks: 

Pursuant to the July 1, 2009 Discharge Permit ("D.P.") for Los Lobos' Lightning Dock 
Geothermal Project, pages 11-12,1f20(F), and pages 16-17, 1|21(P), Los Lobos herein submits the 
following: 

• 2012 Annual Water Quality Monitoring Program Report 
• 2102 Annual Geothermal Well Report 

Power plant startup is projected for 4th Quarter 2013. Thus, the 2012 Annual Reports reflect a 
situation where the monitoring programs have not yet been established and the geothermal wells 
are drilled and awaiting placement on production or injection. Even though there is limited 
information to report, we thought that it would be a good idea to start the annual reporting 
process this year. \ 

Yours sincerely. 

Michelle Henrie 

michelle@mhenrie.com 
505-842-1800 

P.O. Box 7035 ° Albuquerque, New Mexico ° 87194-7035 
126 E. DeVargas - Santa Fe, New Mexico - 87501 
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Los Lobos. Renewable Power, L L C 
2012 Annual Water Quality Monitoring Program Report 

Los Lobos Renewable Power, LLC ("Los Lobos") hereby submits its 2012 Annual Water 
Quality Monitoring Program Report pursuant to f 20(F) of its Discharge Permit, dated July 1, 
2009. 

Background 

Overview. Los Lobos is the operator for two BLM Geothermal Resources Leases, NM-34790 
(2,500.96 acres) and NM-108801 (640.00 acres), in Hidalgo County, New Mexico. Los Lobos 
and its sister company, Lightning Dock Geothermal HI-01, LLC ("LDG") (both of which are 
owned by Cyrq Energy, Inc.), are in the process of developing the Lightning Dock geothermal 
resource to use geothermal fluids to generate electricity on a utility scale. Los Lobos expects the 
first phase of the power plant to be built and become operational in calendar year 2013. All 
wells intended for use in the first phase have been drilled (LDG 45-7, 47-7, 53-7, 55-7, and 63-
7). 

Technology. Los Lobos plans to use a binary-cycle technology, which does not require steam 
(water vapor) to turn a turbine. Instead, geothermal heat warms a working fluid, which vaporizes 
at a lower temperature than water. This working fluid, when vaporized, turns the turbine to 

. generate electricity.. Thus, the technology involves two,.closed loops... 

In the first closed loop, the hot geothermal fluid is pumped to the surface via a production well. 
The hot geothermal fluid—contained in a pipeline—enters the power plant at over 250° F and 
flows through a heat exchanger that transfers the heat to a working fluid. Subsequently, 100% of 
the geothermal fluid, cooled slightly to between 140° F -160° F, is injected via an injection well 
into the same geothermal fluid flow interval. The fluid is then naturally reheated to be used _^ 
again and again. From the point where the geothermal fluid leaves the geothermal reservoir to 
the point where it returns to the reservoir, it remains in a pipe, under pressure and in the fluid 
phase the whole time. It does not flash or comingle with the working fluid, shallow freshwater 
aqiuifers, or air. Nothing is added to the fluid, there is no surface ponding, no holding tanks, no 
evaporative losses. The fluid is contained in a pipe or well casing during its entire journey, it is 
chemically unaltered, and is never exposed to the atmosphere. 

The second closed loop contains the working fluid. The working fluid, too, is continuously 
contained in pipes. The working fluid gathers heat from the heat exchanger, vaporizes, turns the 
turbine, becomes cooled via the air-cooling fans, and then returns to the heat exchanger to 
recycle again and again. Please see Figure 1. 

Los Lobos anticipates that, at phase two of project build-out (which will expand power-
production capacity to 10 MWh), the total volume of geothermal fluid displaced from the 



geothermal reservoir and suspended in steel well casing or power plant pipes at any given time 
will be approximately 0.69 Acre Feet (or -225,000 gallons). 

Binary Cycle Power Plant Example 

Figure 1 

Because the fluids are constantly recycling through the geothermal reservoir at a steady rate, Los 
Lobos expects the geothermal reservoir to maintain equilibrium once the project is up and 
running. 

Public Interest. The Lightning Dock Geothermal project uses geothermal fluids to generate 
electricity on a utility scale. By contract, this electricity will be sold to PNM and used by New 
Mexico customers. This project is in the public interest because geothermal heat is a renewable 
source of energy. In addition, geothermal heat is constant. Therefore it provides base load (i.e., 
24/7) power, unlike wind and solar. Unlike other base-load sources of energy such as coal and 
natural gas, geothermal electricity is produced with no emissions. 

No Waste. Because the Lightning Dock Geothermal project relies on a geothermal closed-loop 
system, resulting in no net depletion of the geothermal reservoir, and is constantly returning the 
thermally depleted fluids to the geothermal reservoir for reheating, the project is in the interest of 
conservation. Further, the project prevents waste because the geothermal fluids will be 
beneficially used to generate electricity that will be used by New Mexico customers. 

Correlative Rights. Existing leases in the Lightning Dock geothermal area are: Los Lobos/LDG 
(3,140.96 acres of geothermal resources leased from BLM), Rosette, Inc. (313.59 acres of 
geothermal resources leased from NM State Land Office) and AmeriCulture, Inc. (10 acres of 
geothermal resources leased from NM State Land Office). In addition, the McCants family owns 
at least 240 acres of property with mineral rights in the Lightning Dock geothermal area. The 
Lightning Dock Geothermal project protects correlative rights and allows each leaseholder and 
owner their just and equitable share of recoverable geothermal resources. 



Discharge Permit Requirements 

1. Cover Sheet. Please see cover page. 

2. Comprehensive summary of all water quality monitoring data. Los Lobos intends to 
drill water quality monitoring wells in 2013 so that it can timely begin its water quality 
monitoring program at power plant start-up. At this point in time, water quality data for the 
geothermal reservoir is available from samples collected from wells LDG 45-7, LDG 53-7, 
LDG 55-7 and LDG 63-7. A 2012 comprehensive summary of these samples is included at 
Tab A. 

3. Summary charts and tables depicting the constituents that have ever exceeded the 
ground water standards (20.6.2.3103 NMAC) or "background," or if any toxic pollutant 
has been detected (20.6.2.7(WW) NMAC). At Tab A, Los Lobos provides information 
relevant to "background" for the Lightning Dock geothermal reservoir. As this summary 
table shows, in the Lightning Dock geothermal area, naturally occurring fluoride exceedes 
the WQCC ground water standards in 2012. Los Lobos is not aware of any detected toxic 
pollutant in the Lightning Dock geothermal area in 2012. Los Lobos intends to further 
establish background during 2013 so that it can timely begin its water quality monitoring 
program at power plant start-up. 

4. Description and reason for any remedial work on wells, ponds, ditches, etc. In 2012, Los 
Lobos performed a workover of well LDG 45-7. The G-l 03 and Cleanout and Completion 
Handbook are included at Tab B. 

5. Copies of chemical analyses in accordance with Permit Condition 20 (Water Quality 
Monitoring Program). Los Lobos expects the first phase of the power plant to be built and 
become operational in calendar year 2013. Thus, Los Lobos intends to begin implementing 
Discharge Permit Condition 20 during 2013 (e.g., ground water monitoring programs and 
further establishing "background"). 

6. Copies of any leaks and spill reports submitted in accordance with Permit Condition 
15. Please see Tab C for copies of spill reports submitted by Los Lobos in 2012 

7. Miscellaneous section to include any other issues that should be brought to OCD's 
attention. (A) Pursuant to ̂ [15 of the Discharge Permit, please know that Los Lobos 
anticipates the following modification to the process permitted by the Discharge Permit: Los 
Lobos plans to use air-cooling instead of water-cooling in power plant operations. This 
should result in a significant change affecting the permitted discharge of water contaminants. • 
With air-cooling, no discharge of water contaminants is anticipated. Please see Tab D 
(affidavit of Nicholas Goodman). (B) On December 11,2012, the New Mexico Public 
Regulation Commission approved a Geothermal Power Purchase and Sale Agreement 
between PNM and LDG for electricity generated at the Lightning Dock Geothermal project. 

8. Certification Form. Please see following page. 



MHenrie | Land ° Water ° Law 

January 31, 2013 

David K. Brooks 
Assistant General Counsel 
Oil Conservation Division 
1220 South St. Francis Drive 
Santa Fe, NM 87505 

Re: Los Lobos Renewable Power, LLC ("Los Lobos") 
2012 Annual Water Quality Monitoring Program Report 

Dear Mr. Brooks: 

I 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 infonnation including the possibility of fine and imprisonment. 

I further certify that I am a principal executive officer of at least the level of vice-president for 
Los Lobos. 

Yours sincerely, 

Name: Nicholas Goodman 

Title: CEO 

michelle@mhenrie.com P.O. Box 7035 - Albuquerque, New Mexico ° 87194-7035 
505-842-1800 126 E. DeVargas - Santa Fe, New Mexico ° 87501 
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Lightning Dock 
g e o t h e r m a l 

LDG 45-7 
Cleanout & 

Completion Program 

Designed and Prepared Bv: 
C A P U A N O 
E N G I N E E R I N G 
C O N S U L T A N T S 



Cyrq - Lightning Dock Geothermal 
Pump Removal and Cleanout Program 

45-7 

C A P U A N O 
E N G I N E E R I N G 
C O N S U L T A N T S 

38S3 Airway Drive 
Suite 210 

Santa Rosa, CA 95403 
TELEPHONE: (707) 575-8740 

Drillin] I Program 

Operating Company Lightning Dock Geothermal HI-01, LLC 

Field Lightning Dock 

Well 45-7 

Location Hidalgo County, NM 

Well Type Production Well 

Drilling Engineer Louis Capuano III 

Date of Issue February 29,2012 

Signature Date 

Prepared Louis Capuano III 

Drilling Engineer Capuano Engineering Consultants 

Accepted Michael Hayter 

Project Management Cyrq Energy 
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Cyrq - Lightning Dock Geothermal 
Pump Removal and Cleanout Program 

45-7 

Table of Contents 

Section: 

A. General Well Information 
B. Pump Removal Program 
C. Cleanout and Liner Program 
D. BOP Wellhead Diagram 



Cyrq - Lightning Dock Geothermal 
Pump Removal and Cleanout Program 

45-7 

Section A: General WeU Information 

WeU Information Table 

Lightning Dock Geothermal HI-01, LLC 45-7 

Location Section: 7, Township: 25S, Range: 19W 
County: Hidalgo County State: NM 

Elevation GL: 4202' 

KB: 13' 

Final Total Depth 2900' MD 

Surface UTM Coordinates 32° 8'39.89" N, 108°50'16.15" W 

Bottom Hole Target 64.4'S and 1.9' E of surface location 

Target Zone: Volcanic Tuff 

Section Maximum De )th of Section 
Casing OH MD TVD Casing 

36" 48' 48' 30", 139 ppf, J-55 Welded Line Pipe 

26" 4ir 411' 20", 94 ppf, J-55, BTC Casing 

17-1/2" 1680' 1679" 13-3/8", 54.5 ppf, K-55, BTC Casing 

12-1/4" 2900' 2899' 9-5/8", 36 ppf, K-55, BTC Slotted Liner w/ 
TOL at 1600' 

Wellhead Information 

Flange Size Pressure Test (psi) 

13-3/8" SOW x ANSI 12", 400 Series 1000 
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Cyrq - Lightning Dock Geothermal 
Pump Removal and Cleanout Program 

45-7 

Overview: 

LDG 45-7 is a pumped production well. The well was drilled from Dec 2010 to Feb 2011. 
However, the completion was delayed by logging and wellbore problems. The object of this 
operation is to complete the original plan for the well. The bottom hole section from 1680' to 
TD at 2900' is open hole completion. There is a 12" line shaft pump installed in the wellbore to 
960'. The pump has three different strings of pipe that are (starting with the inner most shaft) the 
drive shaft, the lubricator string and the pump casing. This workover operation will begin with 
the removal of the line shaft pump. Once the pump is removed a BOP stack including a master 
valve will be placed on the wellhead. The BOP will be tested before proceeding into the 
wellbore. The well will then be cleaned out to a total depth of 2900'. Once clean out has 
occurred the well will be logged for fracture identification. After logging the rig will complete 
the well with a slotted 9-5/8" liner. The liner will be set on bottom with a liner adapter on top. 

Safety. Hazards and Special Considerations: 

Section B: Pump Removal Program 
During the removal of the pump cool water must be flowed down the backside of the wellbore in 
order to keep the well killed. If no water is kept flowing down the annular space, the well will 
become active and want to flow. 

It is essential to handle the pump motor, bearings, seals and bells with the up most care. These 
pieces of equipment are very fragile and can be damaged easily. 

The lubrication string will be filled with oil. This oil needs to be collected and contained. 
Standard clamps, rings, hoses and storage containers should be utilized to prevent contamination. 
Be aware when breaking the connection that the string will be full of oil. 

Section C: Cleanout of 12-1/4" Hole and Placement of 9-5/8" Slotted Liner Program 
The original 12-1/4" hole section was not completed with any type of slotted or perforated 
casing, The potential of a bridge to exist in the wellbore is very high and as the well is flowed 
more often the potential of future bridges grows every day. So a clean out run to bottom is 
needed to ensure that the hole is in gage and the wellbore is clean. 

The rig will encounter lost circulation and should expect to handle the problem with aerated 
water. At no time will mud be used during the clean out of the hole. Mud will plug the 
producing formation and could permanently damage the well. Aerated water should be used as 
the drilling fluid. 

5 



Cyrq - Lightning Dock Geothermal 
Pump Removal and Cleanout Program 

45-7 

Wellbore Schematic 

P R O P O S E D W E L L DIAGRAM 
for 

L i g h t n i n g D o c k G e o t h e r m a l H1-01. L L C 

Lightning Dock Goothormnl LDG 45-7 Worfcovar with Pump Removal by Trinity Exploration 

H O L I n f o i n w i t l o i ) 

C O N D U C T O R 
16 In to 40 n 

CAS ING I n f o r m a t i o n 

r URFACt n o i r 
i f l In to 411 n 

C O N D U C T O R PIPE 
30 n . 

SURFACE CASINO 
20 m. 94 ppl. J-55. 

INTCRML DI ATI MOLL 1 
17-1*2 in to 10*0 (I 

Top of 0 5/8 In Pnxtuctton Vnot t ol ftl ft 

INTERMEDIATE CASING 1 
13-WB In. 54 5 ppl. K - V J . BTC. 

PRODUCTION H O L t Jl 
12 1/4 .n lo /ilOO II 

PRODUCTION LINER I 
•-57a In. 36 ppl . K '.5. BTC 

C A H J A N O 

K M . I M rR IMI 
i C O N S U I t \ v r > 
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Cyrq - Lightning Dock Geothermal 

Pump Removal and Cleanout Program 
45-7 

Section B: Pump Removal Program m. 

-12-4/4'1 Hole Sectkm to4000* MP / 34f36JI~TVP (9-5/&'i-Slotted Liner): ^ ? . ' 
tiS~-7 " . ^ ' ^ 

Safety / Hazards Considerations in This Section: beUu Mov/ ^ ^ 
During thc removal of the pump cool water must be allowed to flow down the backside of the o i / h W X 
wellbore in order to keep the well killed. If no water is kept flowing down the annular space, the ^ 3 o P / n 

well will become active and want to flow. 

It is essential to handle the pump motor, bearings, seals and bells with the up most care. These 
pieces of equipment are very fragile and can be damaged easily. 

The lubrication string will be filled with oil. This oil needs to be collected and contained. 
Standard clamps, rings, hoses and storage containers should be utilized to prevent contamination. 
Be aware when breaking the connection that thc string will be full of oil. 

Program: 

1. Rig up pump pulling unit on location and over the 45-7 pump head. 

2. Remove pump motor and set aside. 

2.1. Secure shaft with dog collar. 

3. Use power tongs to unscrew pump casing and shafts. 

3.1. Cut off strapped V" tubing and try to save on spool. 

3.2. Keep drive shaft inside of lubrication string and lubrication string inside of the pump 
casing. 

• Keep all shafts within each other and stack joints. 

3.3. Continue to remove pump until Bells are at surface. 

3.4. Lay down bells and housing. 

4. Rig down pump pulling unit. 

5. Carefully stack and haul off pump equipment for refurbishing. 

6. At all times continue to flow cool water down the wellbore. 

7 



Section C: Cleanout of 12-1/4" Hole and Placement of 9-5/8" Slotted Liner 

Safety / Hazards Considerations in This Section: 
The original 12-1/4" hole section was not completed with any type of slotted or perforated 
casing. The potential of a bridge to exist in the wellbore is very high and as the well is flowed 
more often the potential of future bridges grows every day. So a clean out run to bottom is 
needed to ensure that the hole is in gage and the wellbore is clean. 

The rig will encounter lost circulation and should expect to handle the problem with aerated 
water. At no time will mud be used during the clean out of the hole. Mud will plug the 
producing formation and could permanently damage the well. Aerated water should be used as 
the drilling fluid. 

| Bit & Hydraulics Program Mud Program 

Bit Type l2-l/4"Tri-cone Mud Weight 8.3 

Nozzles 3x26 Mud Type Water 

IADC Code 5-1-7 to 6-1-7 Funnel Vis <40 

RPM 75-100 RPM YP <20 

Pump Rate 300 - 600 gpm PH 7 

Expected 
Formations 

Tuff, Limestone and 
Sandstone 

Filtrate <5 Expected 
Formations 

Tuff, Limestone and 
Sandstone 

Solids < 2% by Volume 

I 12-1/4" Cleanout 12-1/4" Bit, 1 x 6-3/4" DC, 12-1/4" String Stabilizer, 6 x 6-3/4" DC, Jar, 
| BHA 2 x 6-3/4" DC, XO, 10 x 4" HWDP 

Drilling: 

1. Rig up drilling rig over 45-7. 

2. Nipple up BOP stack as follows: 

2.1. 12" 300 Series Master Valve. 

2.2. 12" 300 Series x 12" 900 Series Spool. 

2.3. 12" 900 Series Pipe Rams 

2.4. 12" 900 Series Flow Tee. 

2.5. 12" 900 Series Rotating Head 

3. Function test BOPs. 

8 



Cyrq - Lightning Dock Geothermal 
Pump Removal and Cleanout Program 

45-7 

4. Build Blooie Line and muffler system. 

5. Hook up aerated drilling system. 

6. Test Master Valve and Choke System. 

7. Make up 12-1/4" Conventional BHA and run to the I s'joint of drill pipe. 

8. Space out tool joint and test Pipe Rams and Casing. 

9. Continue to RIH to the shoe ofthe 13-3/8" casing at 1680'. 

10. Trip in to the well to 2900'. 

10.1. Cleanout and ream any tight sections or bridges that are encountered. 

10.2. Make all connections off bottom and never let the pipe sit on bottom without 
circulation and rotation. 

10.3. Continue to use clean water as a drilling fluid. 

10.4. Use aerated fluid for cuttings carrying capacity. 

11. Once at 2900' pull out ofthe hole. 

12. Rig up loggers and log the well. 

12.1. The loggers should be running a FMI log, Pressure/Temperature and possibly 
gamma or sonic. 

13. Rig down loggers. 

14. Trip back to bottom with assembly to ensure that the hole is still in gage. 

15. Pull out ofthe hole. 

16. Run approximately 1300' of 9-5/8", 36 ppf, K-55, BTC perforated liner on a 13-3/8" x 9-5/8" 
liner adapter. 

16.1. Plan liner for an 80' liner lap with blank casing. 

• The bottom 4 joints and the top 3 joints should be blank. 

• The rest of the liner is slotted. 

16.2. Adjust the amount of perforated liner based on the final TD. 

16.3. Equip liner with a drillable guide shoe. 

16.4. Weld the bottom four joints of casing. 

16.5. Run liner in the hole on 4" drill pipe. 

16.6. Tag bottom and pick up 3'. 

16.7. Set liner adapter, release running tool and pull out of the hole. 

17. Close Master Valve and Rig Down. 
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Cyrq - Lightning Dock Geothermal 
Pump Removal and Cleanout Program 

45-7 

Section D: BOP Wellhead Diagrams 

LDG 45-7 - 13-3/8" BOP 

13-5/8" 3M Rotating 

Head 

13-5/8" 3M x 13-5/8' 

3M Annular 

12" ANSI 300 Series 

Slab Gate Valve. 

13-3/8" SOW X ANSI 12*400 
with two 2" IP outlets with 

valves. 

Casing Outlets must be at 

ground level. 

1 
".Cellar Bottom 
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MHenrie | Land ° Water ° Law 

March 22, 2012 

Director Jami Bailey 
Division Director 
Oil Conservation Division 
1220 South St. Francis Drive 
Santa Fe,NM 87505 i . 

Carl Chavez 
Environmental Bureau 
Oil Conservation Division 
1220 South St. Francis Drive 
Santa Fe, NM 87505 

Re: Los Lobos Renewable Power 

Dear Director Bailey and Mr. Chavez: 

Enclosed per your request, please find a form C-141 relating to my client's injection of tracer 
dye into the shallow geothermal aquifer near its proposed power plant facility in Hidalgo 
County, New Mexico. I recognize that your office needs information about the injection given 
AmeriCulture's complaint. I also understand that there is not a "perfect fit" form for this 
situation, which seems to be novel in many ways. So, per your guidance, we have prepared the 
form C-141 and also attached some additional information to provide your office with requested 
mformation. 

In this letter, I specifically wanted to address what I consider to be a grey area in regulations. I 
also wanted to answer your question about communications with the State Engineer's Office. 

Los Lobos' Discharge Permit for the geothermal project states as follows: 

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 the 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 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. 

michelle@mhenrie.com 
505-842-1800 

P.O. Box 7035 ° Albuquerque, New Mexico - 87194-7035 
126 E. DeVargas - Santa Fe, New Mexico ° 87501 
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The above-cited regulations are (a) the Water Quality Control Commission Regulations for 
Ground and Surface Water Protection and (b) the Oil and Gas Regulations for Release 
Notification. The EPA has given New Mexico primacy in water quality issues. The Water 
Quality Control Act gives NMED jurisdiction over most water quality issues. Some water 
quality issues have been delegated to OCD. Reading the above-cited Regulations together, I 
understand them to say that where OCD has jurisdiction, notice of "spills" etc. is to OCD and 
follows OCD requirements, not NMED's. Both regulations discuss corrective actions, and both 
cite to the same triggering standards for clean up: either "toxic pollutants" or exceedance ofthe 
thresholds stated at 20.6.2.3103 NMAC. In addition, there are separate Geothermal Regulations 
specific to "Fire, Breaks, Leaks, Spills and Blowouts" at 19.14.36.8 NMAC, which don't trigger 
at amounts less than 25 barrels. 

I want to reiterate that I do not believe that this situation involves "toxic pollutants" or any 
exceedance of the thresholds stated at 20.6.2.3103 NMAC. Nevertheless, as you will see in the 
form C-141, corrective or remedial actions have been taken. Those actions have been taken (a) 
to address community concerns and (b), specifically with regard to AmeriCulture, pursuant to a 
contractual indemnity provision. 

With that backdrop, I fully recognize that there were several uncertainties about whether and 
how to permit a tracer testin a low temperature geothermal aquifer. One question is how to 
characterize the injection of an EPA-approved tracer dye like Rhodamine WT. In your letter, 
you were express (and I appreciated the clarification) that your office is not now asserting that 
the tracer test was an "unauthorized" discharge or release. Absent the clarification, I would be 
concerned that use of form C-141 suggests that such an injection is a "release" per the Oil and 
Gas Regulations (oil, gases, produced water, condensate or oil field waste including regulated 
NORM, or other oil field related chemicals, contaminants or mixtures of those chemicals or 
contaniinants that occur during drilling, producing, storing, disposing, injecting, transporting, 
servicing or processing and to establish reporting procedures. 19.15.29.6 NMAC). In recent 
communications with NMED Staff, I understand that their office often receives Notices of Intent 
to discharge for tracer tests so they know what is going on—but these tests do not necessarily 
require a permit. Going forward, for tracer tests in geothermal aquifers, we might suggest such a 
path for OCD. 

I think another uncertainty stems from the situation involving a low-temperature geothermal 
aquifer. As between the State Engineer and the OCD, the Legislature has given a dividing line: 
250° F. So, for use of water under 250° F, the Water Code governs and water rights are required. 
But what about determinations relating to geothermal water quality under the Water Quality Act? 
Does the temperature matter? I have heard different positions on this issue. 

From your letter, I appreciated a third area of uncertainty. Your office apparently characterized 
the tracer test as a matter of "aquifer delineation." This helped me understand why your office 
thought that the State Engineer's Office should be involved because the State Engineer manages 
the waters of the State. 



Director Bailey and Mr. Chavez 
March 22, 2012 
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However, in my experience with the Office of the State Engineer, they do not permit the 
injection of tracer dye—which, in their eyes, is a water quality issue, not a water rights issue. 
My client relied on my experience, and I am not aware of any discussions with anyone from the 
State Engineer's Office about this issue prior to tlie test. 

After my client performed this tracer test, I talked with several State Engineer employees who 
confirmed tliat my understanding was correct, includhig WRAP Director, John Romero. That 
being said, this tracer test involved more than dye injection—it also involved flushing. The State 
Engineer's Office does need to permit the use of water to flush the dye, and I am now working 
with the District I I I Office ofthe State Engineer to come into compliance on this issue. 

Please let us know if we can provide any more hiformation. 

Yours sincerely, ^ / 

Michelle Henrie 

Attorney for Lightning Dock Geothermal HI-01, LLC and Los Lobos Renewable Power, LLC 

cc. OCD District I I Office, Artesia 



District I 
1625 N. French Dr., Hobbs, NM 88240 

-District 11 
811 S. First St., Artesia, NM 88210 
District IH 

Rio Brazos Road, Aztec, NM 87410 
:t IV 
S. St. Francis Dr., Santa Fe, NM 87505 

State of New Mexico 
Energy Minerals and Natural Resources 

Oil Conservation Division 
1220 South St. Francis Dr. 

Santa Fe, NM 87505 

Form C-141 
Revised August 8,2011 

Submit 1 Copy to appropriate District Office in 
accordance with 19.15.29 NMAC. 

Release Notification and Corrective Action 
OPERATOR I Initial Report Q Final Report 

Name of Company Los Lobos Renewable Power, LLC Contact Mike Hayter (801) 875-4200 or 
Address 136 S. Main, Ste. 600, Salt Lake City, UT 84101 • Telephone No. David Janney (505) 821 -1801 
Facility Name Lightning Dock\ Facility Type Geothermal 

Surface Owner State Trust Land Mineral Owner State (Lessee is Rosette, Inc.) API No. None 

LOCATION OF RELEASE 
Unit Letter Section Township Range Feet from the ', North/South Line Feet from the East/West Line County 

6 25 S 19 W 345' ' South line 930' East line Hidalgo 

Latitude 32.152859°N Longitude 108.830964° W 

NATURE OF RELEASE 
Type of Release Minor Volume of Release 400 gallons 

(9.53 barrels) 
Volume Recovered 0 

Source of Release Tracer dye injected for testing Date and Hour of Occurrence 
January 23. 2012. noon-1:00 PM 

Date and Hour of Discovery 
Approx. February 16.2012 

Was Immediate Notice Given? 
£3 Yes (Prior Notice) • No • Not Required 

If YES, To Whom? 

Work Plan sent by David Janney(AMEC), to Randy Dade and Craig Shapard 
(Artesia OCD) and Carl Chavez (Santa Fe OCD) on Januaryl9, 20"l2; follow 
up telephone discussion by Michael Hayter (Los Lobos RP, LLC) and David 
Janney (AMEC) to Jami Bailey. David Brooks, and Carl Chavez (Santa Fe 
OCD) on January 19,2012, at approximately 1:30 PM. .•: 

By Whom? David Janney, AMEC Date and Hour See above 
Was a Watercourse Reached? Q Yes [x] No ' If YES, Volume Impacting the Watercourse. 

I fa Watercourse was Impacted. Describe Fully.* N/A 



Describe Cause of Problem and Remedial Action Taken.* Injection of tracer dye in Rosette's State WeU #7 (State Engineer well number A-36-A SI7) 
Jbr tracer test. 

Purpose for Test. During pump testing of Well LDG 45-7 in December 2011, monitoring of Rosette State Well #7 suggested that this well could be 
i.ected with Well LDG 45-7. The tracer test was conducted for aquifer delineation to determine whether there is any relationship between wells drilled 
,e shallow geothermal outflow (such as Rosette State Well #7) and wells drilled into the deep geothermal aquifer (such as Wells LDG 45-7 and 53-7). 

i 

Tracer Dye Chemical Constituents. An MSDS and additional information about RhodamLne WT is contained at Exhibit 1. Operator does not know the 
percentage of pure Rhodamine WT provided by the supplier, and reasonably believes that chemical constituents included impurities to some degree. 

Iniection of Tracer Dye. 50 kilos of tracer dye was dissolved in a tank containing 400 gallons of fresh water. This solution was injected into Rosette State 
Well #7. During tracer injection, the wellhead pressure never went above 20 psi on the wellhead. 

Flushing of Tracer Dye, The solution was first flushed with 800 gallons of water. Then, over a period of seven days, fresh water was injected into Rosette 
State Well #7 in the following approximate amounts: (a) 24,000 gallons of trucked water, and (b) 2,250,000 gallons of water from a water storage tank 
owned by Rosette, Inc. The source of injected water was one to three cold freshwater wells owned by Rosette, Inc., State Engineer well numbers A-36-A-
S10, A-36-A-S11, and A-36-A-S14, which are connected by pipeline to the water storage tank owned by Rosette, Inc. During water injection, the 
wellhead pressure never went above 30 psi. After approximately 24 hours, injection was by gravity without any added pressure. 

Test Results and Dve Discovery. During closed-loop testing, which started prior to the tracer test and was conducted through February 3, 2012, there was 
no tracer from Rosette State Well #7 found in Wells LDG 45-7 and 53-7. On or about February 16, 2012. we understand that a neighboring property 
owner, AmeriCulture, Inc., discovered tracer dye in the geothermal fluid it was using from a nearby well, Rosette State Well #1, which is the same shallow 
geothermal outflow into which the dye was injected. Operator was not made aware of the discovery until February 22, 2012. 

Investigative Action: Sampling. Operator learned of community concern that the tracer dye may be migrating to non-geothermal water wells used for 
drinking water and agriculture. On February 29 and March I , 2012, Dr. Gregory P. Miller, Geochemical, LLC. conducted a sampling and analysis 
program to evaluate the presence of tracer dye in potable water and agricultural wells. Sixteen wells were sampled. Dye fluorescence analysis was 
conducted in the laboratory of Dr. Bruce Thompson, University of New Mexico, on March 2. 2012. Laboratory analysis with a tracer dye detection limit 
of 0.1 parts per billion was used to test the water. Tracer dye was detected only in geothermal wells within 800 feet of the dye tracer test injection well. 
The remaining 14 agricultural and potable water wells did not contain dye tracer. Dr. Miller's report is attached as Exhibit 2. 

Remedial Action: Treatment. In addition, Operator understands that the holding ponds used for raising tilapia fish at AmeriCulture's facility have been 
tinted with a pink hue. Pursuant to a Joint Facility Joint Facility Operating Agreement (JFOA) dated September 6, 1995, Operator must reasonably 
•"demnify AmeriCulture against harms arising out of its activities undertaken pursuant to the JFOA. For this reason. Dr. Gregory P. Miller, Geochemical, 

, visited the AmeriCulture facility on March 1; 7, and 13,-2012 to discuss and plan for water treatment to remove the tracer dye.. Dr. Miller verified 
feasibility of carbon treatment in hot water at the laboratory of Dr. Bruce Thompson, University of New Mexico, on March 5, 2012. Dr. Miller then 

began working with Calgon Carbon Corporation and Siemens on March 6, 2012, to determine treatment options. Kenneth Hale from AMEC visited the 
AmeriCulture facility on March 13, 2012 to begin designing a water treatment system that will use carbon filtration to remove tracer dye from the 
geothermal water before it enters into the AmeriCulture facility. This treatment system and treatment program were offered to AmeriCulture on March 20, 
2012. See Exhibit 3. 

Additional Remedial Concerns. To Operator's knowledge, tracer dye is not a "toxic pollutant" as defined in 20.6.2.7 NMAC nor have the standards of 
20.6.2.3103 NMAC been exceeded. However, Operator has received from AmeriCulture an article. Exhibit 4. which indicates that Rhodamine WT, when 
combined with nitrites, could possibly form Diethylnitrosamine. (Several Nitrosamines are on the "toxic pollutant" list, but Diethylnitrosamine is not). 
Nitrites could exist in AmeriCulture's fish ponds. See Exhibit 4. Because the proposed treatment system and treatment program will remove the tracer 
dye before geothermal water enters the AmeriCulture facility, this concern for possible formation of Diethylnitrosamine is being addressed as well. Dr. 
Miller offered to sample the AmeriCulture fish ponds for Nitrosamines on March 1, 7, and 13, 2012, and was not permitted to do so. ; 

Describe Area Affected and Cleanup Action Taken.* Through the sampling program described above, the affected area has been identified. The 
affected area is solely the shallow geothermal aquifer only in geothermal wells within 800 feet of the dye tracer test injection well. No drinking water or 
irrigation wells have been affected. j 

I hereby certify that the information given above is true and complete to. the best of my knowledge and understand that pursuant to NMOCD rules and 
regulations all operators are required to report and/or file certain release notifications and perform corrective actions for.releases which may endanger 
public health or the environment. The acceptance of a C-141 report by the NMOCD marked as "Final Report" does not relieve the operator of liability 
should their operations have failed to adequately investigate and remediate contamination that pose a threat to ground water, surface water, human health 
or the environment. In addition, NMOCD acceptance of a C-141 report does not relieve the operator of responsibility for compliance with any other 
federal, state, or local laws and/or regulations. 

Printed Name: / f ^ / 

OIL CONSERVATION DIVISION 

Approved by Environmental Specialist: 

Approval Date: Expiration Date: 

E-mail Address: Iv) rU.?J. fl/Ky-fe. 

Date: 3/z//z0tz_ 
Additional Sheets * Attach Additional Sheets I f Necessary 

P h o n e : ^ / - ^ ^ / ^ 

Conditions of Approval: Attached • 



Presto Dyechem Co 
60 North Front St 
Philadelphia, PA 19106; 
215-627-1864 I 

atersal Safety Data She@£ July 15, 2011 

SECTION I-.Material Identity 
Item Name.... I Fluorescent Red Dye 
Part Number/Ttrade Name Acid red 52: 

Chemical Formula C27 H30 N2 07 S2.Na 
CAGE Code ; 25521 
Part Number Indicator A 
MSDS Number 189644 
HAZ Code B 

j^ECTjONJ_l_- Manufacturer's Information 
Manufacturer Name Presto Dyechem Co 
Street 60 North Front St 
City Philadelphia 
State PA 
Country US 
Zip Code I . . . . 19106 
Emergency P h o n e . ' . I v . - . . ,\\ ... ."215-627-1864 ' 
Information Phone 215-627-1864 

MSDS Preparer's Information 
Date MSDS Prepared/Revised 01/01/2006 
Active Indicator Y 

SECTION III - Physicaa/Chemical Characteristics 
Appearance/Odor I Red POWDER 
Boiling Point j NA 
Melting Point ; NA 
Vapor Pressure ; NA 
Vapor Density NA 
Specific Gravity 1 
Solubility in Water COMPLETE 
Container Type.. R 
Container Pressure Code 1 
Temperature Code 4 
Product State Code S 



SECTION IV - Fire and Explosion Hazard Data j 
Rash Point Method NA ; 
Lower Explosion Limit NA 
Upper Explosion Limit NA 
Extinguishing Media . .. WATER, DRY CHEMICAL, C02 
Special Fire Fighting Procedures WEAR SCBA 
Unusual Fire/Explosion Hazards NONE 

SECTION V - Reactivity Data : _ I 
StabilityT. YES ~\ 
Stability Conditions to Avoid WILL PRECIPITATE WITH ACIDS 
Materials to Avoid OXIDIZING AGENTS 
Hazardous Decomposition Products BURNING WILL PRODUCE OXIDES OF 

CARBON AND NITROGEN 
Hazardous Polymerization NO 
Polymerization Conditions to Avoid WILL NOT OCCUR 

SECTION VI - Health Hazard Data 
Route of Entry: Skin YES 
Route of Entry: Ingestion YES 
Route of Entry: Inhalation YES 
Health Hazards - Acute and Chronic NONE DOCUMENTED 
Carcinogenity:,/NTP-.. ..... NO 
Carcinogenity: IARC ........ NO •"' v''"' 
Carcinogenity: OSHA NO 
Explanation of Carcinogenity NONE' 
Symptoms of Overexposure NOT KNOWN 
Medical Cond. Aggravated by Exposure NONE KNOWN 
Emergency/First Aid Procedures [EYES] FLUSH WITH WATER [SKIN] 

WASH WITH SOAP AND WATER 
[INHAL] MOVE TO FRESH AIR. 
[INGEST] DILUTE WITH WATER, 
INDUCE VOMITING. 

i 

SECTION VII - Precautions for Safe Handing^ and^Use 
Steps i f Mate~ria 1 Released/Spilled i^EAR^P^RO'PRIATI SAFETY 

; EQUIPMENT. CONTAIN AND CLEAN UP 
SPILL. CONTAIN 'LIQUIDS USING 
ABSORBANTS, SWEEP POWDERS 
CAREFULLY MINIMIZING DUSTING. 
SHOVEL ALL SPILL MATERIAL INTO 
DISPOSAL DRUM. 

Neutralizing Agent. NR 
Waste Disposal Method BURY OR INCINERATE ACCORDING TO 

FEDERAL, STATE AND LOCAL 
REGULATIONS. CONTAINERS SHOULD 
BE TRIPLE RINSED ACCORDING TO 
FEDERAL REGULATIONS. 

Handling and Storage Precautions HANDLE THIS PRODUCT WITH CARE 



Other Precautions 
AND AVOID PERSONAL CONTACT. 
NR 

SECTION VIII - Control Measures 
r^ 'sp i ratory~Protect ion .". NIOSH APPROVED RESPIRATOR MOLD EX 

2200 
Ventilation , . LOCAL EXHAUST 
Protective Gloves RUBBER 
Eye Protection SAFETY GLASSES WITH SIDE SHIELDS 
Other Protective Equipment WEAR APRON/COVERALLS TO MINIMIZE 

SKIN CONTACT 
Work Hygenic Practices WASH THOROUGHLY AFTER HANDLING 

S E C T I O N IX - L a b e l D a t a 
ProtecTEye YES 
Protect Skin YES 
Protect Respiratory YES 
Chronic Indicator NO 
Contact Code SLIGHT 
Fire Code 1 
Health Code 0 
React Code 0 
Specific Hazard and Precaution NO TARGET ORGANS LISTED FOR 

CHRONIC EXPOSURES 

SECTION X - Transportation Data 
Container Quantity 1 
Unit of Measure GM 

SECTION XI - Site Specific/Reporting Information 
V o l a t i l e Organic Compounds (P/G) 0 
V o l a t i l e Organic Compounds (G/L) 0 

1 SECTION XII - Ingredients/Identity Infojmation 
j Color Index #.. .7 777?.... 45100 """***"" 
! Ingredient Name ;. Xanthene 
CAS Number •; 3520-42-1 

• Propr ie tary NO 
• Percent 0 

OSHA PEL NE 
ACGIH TLV ' NE 

To the best of our knowledge, the information contained herein is accurate. However, Presto 
Dyechem Co does not assume any liability whatsoever for the accuracy or completeness of 
the information contained herein. Final determination of suitability of any material is the 



sole responsibility ofthe user. All materials that may present unknown health hazards are 
described herein. We cannot guarantee that these are the only hazards that exist. 
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JOHN SHOMAKER & ASSOCIATES, INC. 
-̂-RESOURCE AND ENVIRONMENTAL CONSULTANTS 

1UI EROADBENT PARKWAY NE 
ALBUQUERQUE, NEW MEXICO 37107 

) MS-MO?, FAX (505) 345-9920 
•www.shOHiaker.oom February 23, 2012 

Michelle Henrie, Attorney at Law 
126 East De Vargas 
Santa Fe, New Mexico 87501 

Re: Cyrq Energy, dye tracers in groundwater 

Dear Michelle: 

by email: michelle@mhenrie.com 

You asked about the use of dye tracers, and Rhodamine WT in particular, in water-
resource studies. Tracer studies have been used for many years to measure groundwater 
velocities, and are described in standard textbooks on groundwater.1 Both the U.S. 
Environmental Protection Agency (EPA) and the U.S. Geological Survey have conducted and 
published many studies using dye-tracers in a wide variety of their groundwater and surface-
water investigations, and many other studies are reported in the scientific literature. The 
University of New Mexico Water Resources Program is currently conducting a dye-tracer 
study in Albuquerque, to determine the disposition of septic-tank effluent and the timing of its 
arrival at the water table. 

Rhodamine WT is an EPA-approved fluorescent dye used for aquifer characterization, 
as- a water tracer in surface and groundwater systems, and a means of measuring various 
hydraulic parameters." It is also NSF-approved for use in such studies. 

Our firm has used Rliodamine as a tracer to mark the drilling water during the drilling 
of a supply well, to provide a means of detenriining when well-development was essentially 
complete. 

Cc: Nicholas Goodman, Cyrq Energy 
Michael Hayter, Cyrq Energy 

Sincerely, 

JOHN SHOMAKER & ASSOCIATES. INC. 

John W. Shomaker, Ph.D. 

' See, e.g., Freeze, R.A., and Cherry, J.A., 1979, Groundwater: Englewood Cliffs, NJ, Prentice-Hall, Inc., 604 p., 
at p. 427.. 

2 See, e.g., Stone, A.T., 2000, Specialty chemicals in the environment: American Chemical Society, Symposia 
papers presented before the Div. of Environmental Chemistry, Preprints of Extended Abstracts, v. 40, 
no. 1, pp. 167-169. 



Results of Groundwater Sampling For a Dye Tracer 
Conducted February 29 and March 1, 2012 

Cotton City, Hidalgo County, New Mexico 

March 5, 2012 

Prepared for: 

Michelle Henrie, Attorney 
MHenrie 
PO Box 7035, Albuquerque, New Mexico 87194-7035 
126 E. DeVargas. Santa Fe, New Mexico 87501 

GEOCHEMICAL, LLC 
PO Box 1468, Socorro, NM 87801 GEOCnmiCAL 



Executive Summary 

A dye tracer test was conducted in geothermal wells located near Cotton City, Hidalgo County, 

New Mexico in late January 2012. The purpose ofthe test was to determine the physical 

properties of the geothermal reservoir. Public concern was expressed that the tracer may be 

migrating to non-thermal water wells used for domestic use and agriculture. A sampling and 

analysis program was conducted to evaluate the presence of dye in potable water and 

agricultural wells. Sixteen wells were sampled at distances from under 200 feet to over 7 miles 

from the dye tracer injection point. Laboratory analysis with a detection limit of 0.1 parts-per-

billion (ppb) dye was used to test the water. 

Dye tracer was detected only in geothermal wells within 800 feet of the dye tracer test injection 

well. The remaining 14 agricultural and potable water wells did not contain dye tracer. 

GEOCHEMICAL, LLC 
PO Box 1468, Socorro, NM 87801 GEOCHEMICAL 

E A R T H - - CHEWSTBV 



Introduction 

A dye tracer test was conducted at the Cyrq Energy Lightning Dock geothermal project located 

near Cotton City, Hidalgo County, New Mexico in late January 2012. The appearance of dye 

tracer was noted in other thermal wells adjacent to the tracer test. When dye tracer was noted 

in these other wells public concern was expressed that the tracer may be migrating to non­

thermal wells used for agriculture and private water supply. 

Geochemical, LLC was retained for a fast-track sampling and analysis program to evaluate the 

presence of dye tracer in selected wells in the vicinity of the geothermal dye tracer test. The 

major objective of the program was to confirm the presence or absence of dye tracer in private 

wells used for potable water. All Geochemical,.LLC activities were conducted by the Principal of 

the company, Dr. Gregory P. Miller, or under his direct observation. 

Sampling Locations 

Sampling locations were selected through coordination with: 

• Ed Kerr, Hidalgo County Commissioner; 

• Kacie Peterson and Steve Harmari, on-site representatives of Cyrq Energy; •"' 

• Damon Seawright of AmeriCulture, a thermal water user adjacent to the test site; and, 

» . Dale Burgett, a thermal water user adjacent to the test site. 

Sample sites were first chosen on the basis of public interest - well owners that had expressed 

a desire to have their well(s) tested to either Cyrq Energy or the County Commissioners' office. 

The county also arrainged for Geochemical, LLC to sample water at the adjacent AmeriCulture 

j facility. Additionally, Cyrq Energy sought permission for Geochemical, LLC to sample wells 

! operated by Dale Burgett. 

The greatest constraint on the number and locations of groundwater samples was time. Public 

and regulatory interest in the distribution of dye tracer in groundwater in the vicinity of the tracer 

test required immediate answers. Accordingly, the sampling program was limited to existing 

wells. An additional constraint on selecting sampling locations was the availability of wells for 

sampling. Wells without operating pumps were excluded as time constraints prevented 

installation of appropriate pumps and/or power supplies. 
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Sixteen wells were sampled during the February 29 and March 1, 2012 effort. The locations of 

the sampled wells are depicted in Figure 1 and Figure 2. Well locations are determined from 

handheld field GPS readings, inspection using Gbogle Earth, and cross checks with the New 

Mexico Office of the State Engineer's WATERS database. Table 1 lists the well locations, 

users and sampling information. 

Sampling Methods 

The rapid response required for this activity precluded development and peer-review of a 

sampling and analysis plan. The sampling program relied on professional experience and 

judgment to collect groundwater samples representative of aquifer condition. Two sampling 

techniques were used: purging and sampling by time; and, purging and sampling according to 

indicators of geochemical stabilization. 

Groundwater sampling with the highest quality level is accomplished using wells, screens, 

casing and pumps designed for the purpose, in an array that is designed to answer a specific 

question. In this project, adaptations were required to use existing wells and pumps. 

Samples were collected at nine domestic wells from a threaded spigot (hose bib) to which a pre-

cleaned (bleach), deionized water rinsed, air-dried nylon threaded hose barb is attached. The 

hose barb is fitted with new vinyl tubing of sufficient length for the sampler to have a work area 

(3 to 8 feet). The hose bib is opened and the rate adjusted to approximately 1-2 gallons per 

minute. Flow from the tubing is directed to a % gallon polyethylene container that is fitted within 

a 5 gallon polyethylene pail. Flow rate is gauged using the 5 gallon pail and timed to the 

minute. 

Flow into the smaller container is monitored for the "field parameters" of pH, Specific 

Conductance (to 10 uS/cm), Temperature (to 0.2 °C), and Oxidation-Reduction Potential (ORP 

to 1 mV). Field parameters are measured frequently using calibrated instrumentation and 

recorded. Calibrations were conducted using the manufacturer instructions before each field 

day with a calibration check performed at the end of the day. _ 

The use of parameter stabilization is a preferred practice in groundwater sampling because it is 

a chemical rather than volumetric method of determining when the water discharging from the 

well is representative of the aquifer. Ideally, running calculations are made evaluating the rate 
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of change of stability criteria. Here, parameter stabilization was evaluated using professional 

judgment rather than by calculation to limit time on each well to about 30 minutes. Purge j 

volumes before stabilization varied from 20 to 45 gallons. i 

After parameter stabilization a sample is collected from the flowing groundwater stream at the 

end of the vinyl tubing in a 500 ml high-density polyethylene bottle, rinsing the bottle and cap 

with flowing sample three times prior to sample collection. Bottles were labeled uniquely with 

indelible marker, water-tight bagged individually, and placed on ice immediately after collection. 

Samples have remained in Dr. Miller's custody from sampling through the date of this report. 

Unlike the domestic wells, the five non-thermal agricultural wells and two thermal wells sampled 

did not have convenient sampling ports or hose bibs. It was not possible to use the hose bib and 

tubing apparatus, or practical to collect a series of field parameter measurements on these 

wells. In these cases the wells sampled were either running at the time of arrival, or were run 

on arrival - discharging to the ground or tanks for sufficient time to clear water contained in the 

casing and distribution line. Samples from these six wells were either collected directly into 

sample containers, or were collected in a riew clean 5 gallon pail and sub-sampled from the pail. 

In all cases, samples and bottles are handled as described in the preceding paragraph (ririsingr 

labeling and preservation as described above). 

Clean sampling procedures were used to the extent practical. Sampling equipment was new 

and unused ,or had been cleaned or stored clean prior to starting the sampling program. 

Disposable, powder-free Nitrile gloves were donned for all sampling equipment and instrument 

handling. Glove changes were made just prior to bottle handling and sampling. Tubing was 

always discarded between samples. All disposable sampling equipment (5-gallon pails, hose 

bibs, % gallon containers) were discarded when contact with visible dye was noted. Dr. Miller 

avoided inadvertent contact with dye by remaining away from equipment and areas used for 

tracer test preparation. 

Dye Detection and Quantification Analysis Method 

Dye tracers are uniquely useful in hydrology studies because they are visible to the naked eye 

at very low concentrations (~1 ppb) and are detectable at much smaller concentrations using 

spectroscopy. Spectrophotometers measure the wavelength of light emitted by dyes when 

excited with another light source. Dyes differ in the wavelengths that they are excited by and 
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emit. The presence or absence of a dye can be determined by fluorescence (emission) at a 

particular wavelength. j 

Dye fluorescence analysis was conducted in the laboratory of Dr. Bruce Thompson, University 

of New Mexico, on March 2, 2012. The analysis was conducted by a research assistant under 

the supervision of Dr. Thompson. Dr. Miller was present for all analytical procedures conducted 

on the 16 groundwater samples with Dr. Thompson's review ofthe methods. 

A Varian Cary Eclipse Fluorescence Spectrophotometer was used. A dye standard was 

prepared from material from the January 2012 dye tracer study, as supplied by Cyrq Energy. 

Commercial tracer dyes vary in the amount of pure dye contained in the bulk chemical. Dye 

standards prepared in the lab were assigned a concentration using the assumption that the dye 

is 100% pure, and are thus relative concentrations. This assumption is always conservative in 

that relative concentrations are always greater than true concentrations. The detection limit 

determined for this effort was 0.1 ppb relative concentration using maximum excitation. A linear 

calibration curve using medium excitation was prepared using 1.0, 10.1 and 101 ppb relative 

. concen t ra te of samples with visible dye ( » 1 ppb relative). 

Table 1 presents the analytical results for the sampled wells. Two samples of thermal water 

had quantifiable dye tracer at concentrations of 38.6 and 87.0 ppb relative to pure dye. No 

agricultural or domestic (potable) wells had detectable dye tracer (<0.1 ppb relative 

concentration). 

Summary 

groundwater near the site of a geothermal system dye tracer test. Sixteen wells were sampled, 

two thermal and 14 non-thermal. Dye detections were confined to thermal waters. Dye tracer 

was not found in non-thermal water. 

Results 

A rapid ^response sampling program was conducted on to test for dye tracer in non-thermal 
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table 1. Wells sampled for dye tracer near Cotton City, Hidalgo County, New Mexico. 

Sample 
ID1 

Sample 
Date 

Sample 
Time 

Dye 
Concentration 

(ppb)2 

OSE Well 
Number3 

: ; UTM 
- Easting 
(meters)4 

UTM 
Northing 
(meters)4 

Sampling 
Method Water User 

A0141 29-Feb-12 1200 ND A0141 12701727 3562522 Stabilization Clyde Mahan 

A0145 29-Feb-12 1248 ND A0145 ; 12703265 3561269 Stabilization Linda Ventimiglia 

A0055 29-Feb-12 1343 ND A0055 '. 12700745 3562570 Stabilization Myra Mahan 

MT01 29-Feb-12 1439 ND . '12701139 3562401 Stabilization Mark Thomas 

GK01 29-Feb-12 1550 ND ,12702990 3568589 Timed Purge Greg Kerr 

A0018 29-Feb-12 1601 ND A0018 12702974 ' 3570885 Stabilization Ed Kerr 

AC Hot 29-Feb-12 1724 87.0 j ; 12704503 3559223 Timed Purge Damon Seawright 

AC Cold 29-Feb-12 1740 ND ; 12702046 3558968 Timed Purge Damon Seawright 

A0091 1-Mar-12 930 38.6 A0091 . 12704509 3559405 Timed Purge Dale Burgett 

AO012 1-Mar-12 1016 ' ND AO012 ... 12702522 3556942 Stabilization Colt Rudiger 

A0276 1-Mar-12 1120 ND A0276 12701958 3553368 Stabilization Jim Victor 

VVC 1-Mar-12 1200 ND A0253 '•' 12699959 3559275 Stabilization Valley View Church 

A0083 1-Mar-12 1313 ND A0083 12702078 3.558948 Stabilization McCant 

DB1 1-Mar-12 1400 ND r 12701671 3558907 Timed Purge Dale Burgett 

DB2 1-Mar-12 1414- ND 12701687 3558872 Timed Purge Dale Burgett 

DB3 1-Mar-12 1426 ND 1 12701680 3558866 Timed Purge Dale Burgett 
1 Sample ID used for analytical work and Figure 1 
2 Relative to original dye concentration of 100% 
3 Some OSE well numbers unresolved by the date of this report 
4 Readings by handheld GPS, NAD 83 
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Fiqure 1. Map showing wells sampled for dye tracer near Cotton City, Hidalgo County, New 
Mexico on February 29 and March 1, 2012. Wells depicted in red are geothermal The two 
geothermal wells are also the only locations where dye tracer was found. Not all wells are 
depicted in the center of the figure for clarity. See Figure 2 for detail of the F.gure 1 center. 

Page 6 
GEOCHEMICAL 

EARTH - 'WATEH ' CHEMlSTRV 



Fioure 2 Detail of center section of Figure 1. Dye tracer was not detected In all domestic and 
agricutairafwills (blue) shown here. The injection point, State Well 7, lies about 200 feet north of 

thermal well A0091. 



Lightning Dock Geothermal HI-01, LLC 
Kearns Building, Suite 600 

[ 136 South Main Street 
Salt Lake City, UT 84101 

March 20, 2012 

Mr. Damon Seawright 
President 
AmeriCulture, Inc. 
25 Tilapia Trail 
Animas, NM 88020 

Re: Water Quality Remediation Services 

Dear Mr. Seawright, 

This letter agreement (this "Agreement"), i f signed by you, as authorized representative of 
AmeriCulture, Inc. (together with its shareholders, directors, officers, and successors in interest, 
"AmeriCulture"), on or before March 31, 2012, sets forth the agreement between AmeriCulture 
and Lightning Dock Geothermal HI-01, LLC ("LDG"), with respect to certain water quality 
remediation services we will provide in connection with LDG's injection in January 2012 of 
Rbodamine-WT tracer dye into a geothermal well near AmeriCulture's property (the 
"Occurrence"). In this Agreement, AiiieriCulture and LDG are each a "Party" and, together, may' 
be referred to as the "Parties." 

This Agreement is being entered into pursuant to that certain Joint Facility Operating Agreement 
dated September 6, 1995 (the "JFOA"), that delineates the Parties' mutual rights and 
responsibilities with regard to the geothermal resource under their respective properties. Section 
IV.B.4 ofthe JFOA obligates LDG to indemnify AmeriCulture against harms arising out of any 
activities of LDG peraiitted by the JFOA. 

AmeriCulture operates a commercial tilapia production facility (the "Tilapia Farm") on property 
located in Hidalgo1 County, and has alleged that the Occurrence has resulted in some or all ofthe 
tilapia fish being raised and sold by AmeriCulture being tinted with a pink hue. This Agreement 
lays out our mutual responsibilities with regard to remediating any harm caused as a result of the 
Occurrence. 

1. LDG's Provision of a Water Treatment System. 

Promptly after the full execution of this Agreement, and subject to any events of force majeure, 
LDG shall supply and install, and shall thereafter operate and maintain, a water treatment system 
("System") substantially in the form as described in Exhibit A hereto, for tlie purpose of reducing 
Rhodamine-WT concentrations in the water used to cultivate fish at the Tilapia Farm. 



The System will be owned by LDG, and the supply, construction, operation, and maintenance of 
the System shall be without cost to AmeriCulture, provided that AmeriCulture fully cooperates, 
assists and allows LDG and its agents and contractors to access AmeriCulture property as 
necessary and as more fully described in paragraph 2 below. 

LDG will periodically monitor and test the quality of the water entering into AmeriCulture's 
tilapia fish tanks and the operation of the System to ensure its continued functioning. LDG shall 
have the right to maintain and alter the System as necessary to ensure the water being used to 
cultivate fish at the Tilapia Farm is substantially free of Rhodamine-WT. The Parties agree to 
evaluate the effectiveness of the System at least every two years and to make a detennination of 
whether the System continues to be needed. 

LDG shall have the right, in its sole discretion, to terminate its obligations under this paragraph 1 
i f (a) AmeriCulture ceases operation ofthe Tilapia Farm, or (b) AmeriCulture breaches any of its 
obligations under this Agreement. In the event that LDG elects to terminate its obligations 
pursuant to the foregoing sentence, it has the right, but not the obligation, to dismantle and 
remove the System. 

2. AmeriCulture's Consideration. 

AmeriCulture agrees, without condition, qualification or payment, to provide LDG and its 
representatives, contractors and subcontractors, access at all reasonable times to AmeriCulture's 
property as necessary, for the implementation of LDG's obligations under paragraph 1 above, 
including but not limited to (a) constructing, operating,' monitoring, maintaining and • • 
^iplementing the System; (b) conducting investigations relating to contamination at or near the 
Tilapia Farm; (c) obtaining water samples from the: Tilapia Farm and related wells as frequently 
as weekly; and (d) assessing the need for, planning, or implementing additional response actions 
at or near the Tilapia Farm. 

In further consideration of LDG's obligations hereunder, AmeriCulture restates and reaffirms the 
JFOA. 

i 

3. Non-Disparagement. 

AmeriCultiire agrees that it will not directly or indirectly make1, repeat or publish any false or 
disparaging, negative, unflattering, or accusatory remarks or references, whether oral or in 
writing, regarding LDG, its officers, directors, employees and 'affiliates, in any dealings with 
third parties including any members ofthe press or media, and LDG's customers, potential 
customers, suppliers, contractors and employees. 

4. Complete and Binding Agreement; Amendments. 

This Agreement sets forth all ofthe terms and conditions ofthe agreement between the Parties 
concerning the subject matter hereof and supersedes any prior oral communications. This 
Agreement may be amended only by a written document signed by the Parties. 
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5. Severability. ; 

In the event that any ofthe provisions of this Agreement are found by a judicial or other tribunal 
to be unenforceable, the remaining provisions of this Agreement will remain enforceable. 

6. Nonadmission. 

This Agreement is being entered into solely for the puipose of settling disputed claims, and shall 
not be construed as: (a) an admission by LDG of any (i) liability or wrongdoing to 
AmeriCulture, (ii) breach of any agreement, or (iii) violation of a statute, law or regulation; or 
(b) a waiver of any defenses as to those matters within the scope of this Agreement. LDG 
specifically denies any liability or wrongdoing with respect to the Occurrence, and AmeriCulture 
agrees that it will not state, suggest or imply the contrary to anyone, either directly or indirectly, 
whether through counsel or otherwise. 

7. Governing Law. 

This Agreement shall be governed by New Mexico law. 

8. Dispute Resolution; Waiver of Jury Trial. 

Any dispute that arises in connection with this Agreement and that is not resolved informally by 
the Parties within thirty (60) days after notice ofthe dispute is given to a Party may be referred 
by either Party to the American Arbitration Association for arbitration. The arbitration shall be 
conducted by one (1.) mutually agreeable, impartial arbitrator in Albuquerque, New Mexico. The 
award of the arbitrator shall be final and binding upon the Parties without right of appeal to the -1 

courts. Notwithstanding the foregoing, any Party may seek injunctive relief to prevent knmediate 
harm arising from the breach of the other Party's obligations hereunder. To the fullest extent 1 

permitted by law, each of the Parties hereby waives any right to trial by jury with respect to any 
dispute arising out of or relating to the enforcement, interpretation or existence of this 
Agreement which may be brought in a court of law. 

9. Costs. 

Each Party shall pay its own costs and fees, including attorneys' fees and other legal fees in 
connection with and enforcement of this Agreement, i 

i i 

10. Counterparts. I ' 
j ! 

This Agreement may be signed by the Parties in multiple counterparts, each of which shall 
constitute an original, but all of which together shall be! deemed one and the same instrument. 
No Party to this Agreement shall be bound hereby until a counterpart of this Agreement has been 
executed by all Parties hereto. 

[SIGNATURES FOLLOW ON NEXT PAGE] 
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Sincerely, 

LIGHTNING DOCK GEOTHERMAL HI-01, LLC 

Printed: Nicholas Goodman 

Title: Chief Executive Officer 

Date: March 20, 2012 

Acknowledged and Agreed, 

AMERICULTURE, INC. 

Printed: Damon Seawright 

Title: President 

Date: March ,2012 
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EXHIBIT A - DESCRIPTION OF WATER TREATMENT SYSTEM 
i 

! 
| 

1 

[SEE ATTACHED] 



Water Treatment System - Rhodamine Removal 
AmeriCulture Facility, New Mexico 

CERQ Energy 

Concept Summary j 

The water treatment system will reduce the rhodamine concentration in the process water using granular 
activated carbon (GAC) as an adsorbent. GAC adsorbent of rhodamine has been bench tested , (by 
others) and is considered an efficient media for rhodamine removal from high temperature water. The 
water temperature has been reported to range from 180 to 240 degrees F. The new water treatment 
system will tie into the existing 3" carbon steel (CS) line that runs from the existing well to the existing, 
12-inch diameter CS standpipe. The tie-in will be achieved with 3" galvanized steel (GS) piping. Hot 
(geothermal) well water (180-240°F), will be diverted to a 5,000 gallon, vertical, surge tank where steam 
will be permitted to vent and large particles will be permitted to settle out of suspension. The surge tank 
will be fitted with a steam vent to prevent over pressurization, as well as a manway and drain valve to 
facilitate the removal of settled solids. The process stream will flow from the surge tank through a 3" GS 

| iine, to a pump regulated at a flow rate of approximately 100 gallons per minute at 50 psi, to match the 
incoming flow rate during production well operations. An identical, redundant pump will be installed in 
parallel to allow servicing of the pumps without having to shut down the entire system. A level 
transmitter located in the surge tank will control the variable frequency drive of the operating pump to 
maintain a proper water operating level in the tank, balancing process flow to production flow. A low 
level set point will be established for low water pump shut off. A high level set point will also be 
established to activate a local, high water alarm light. A magnetic flow meter with a local, flow indicator 
and a pressure indicator will be located downstream ofthe pumps. 

The water from the pump will flow through a 3" line to a bank of two bag filters. The first bag filter will 
have a filter element of 25 microns, and the second will have :a filter element of 10 microns. A second 
bank of identical filters will be installed in parallel in order to allow filter element changes without system' 
shutdown. A pressure indicator will be located before and after each( filter housing to provide a means of 
monitoring filter performance and indicating when filter changes are necessary. The filters will remove 
large particulates anticipated to accumulate in the surge tank. Removal of these particulates will 
increase the life of the GAC media. 

After passing through the filters, the water will flow through a 3" line to two GAC vessels installed in 
series. Each vessel will contain 2000 Ibs of GAC. The first vessel, or Lead vessel, will remove the 
majority of the rhodamine in the water, and the second vessel, or Lag, will polish the stream to ensure 
that rhodamine levels are below detection limits. When the media in the lead vessel reaches rhodamine 
breakthrough, the. media will be refreshed, and placed back online as the newjlag vessel. The old lag 
vessel will be plumbed to become the new lead vessel. Sample valves will be located before, between, 
and after the GAC units allowing the operator to analyze the performance of the units and to determine 
media replacement schedules. j 

A pressure regulator will be located downstream of the GAC units in order to keep the system 
pressurized and prevent steam flashing within the treatment system. After the pressure regulator, the 
process stream will be directed either to the existing standpipe or the existing thermal adjustment tank, 
as needed, before being delivered to the existing process by the facility operator. 

The new water treatment components will be installed on a concrete pad near the tie-in point adjacent to 
the existing standpipe and surge tank. A 20 ft X 20 ft X 8 inch pad is anticipated. The components will 
be assembled and connected in the field with galvanized steel fittings and EDPM high temperature hose. 

Figure 1 shows the General Process Flow Diagram for the system, Table 1 contains an Equipment and 
Materials Schedule, and Appendix A contains Manufacturer's Data Sheets for the equipment and 
materials. 
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Water Treatment System - Rhodamine Removal 

AmeriCulture Facility, New Mexico 

CERQ Energy 

Table 1. Equipment and Materials Schedule 

Item Description Model Qty Unit 
1 Goulds Pumps™ Frame Mounted End Suction Stainless Steel Pump : 4SHFMR2C2 2 Ea 

2 AC Tech™ Variable Frequency AC Drive ESV552N02TXD 1 Ea 

3 Gems Sensors and Controls™ Ultrasonic Level Transmitter UCL-510 1 Ea 

4 Pentek™ Bag Filter Assembly AC8024S3 4 Ea 

5 Siemens Water Technologies™ Granular Activated Carbon Vessels HP®2000SS 2 Ea 

6 Badger Meter™ Magnetic Flow Meter M Series, 3-Inch . . _ 1 „ Ea 

7 Sani-Tech® High Temperature Food Grade Hose GFDA-2000, 3000 TBD LF 
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I GOULDS PUM! 

\ensu 
SSH Frame Mounted 
End Suction Stainless Steel Pumps 
MODEL:4SHFRM2C2 

Hydraulic Data Motor Data SSH S Group 
s Model 

Qty. 
Maximum Flow Flow at Duty Point Maximum TDH TDH at Duty Poin INPSFf, Voltage / Phasa / Endosu 

SSH S Group 
s Model 

Qty. 

199 USg.p.m. 100 USg.p.m. 141 ft 115 ft 7ft 460V 3PH TEFC 4SHFRM2C2 1 

Submittal Prepared for_ 
Engineer: 
Submittal Prepared by:Wood, Jack 
Subrrittal Date: 2012-03-15. 

Job:̂  
Contractor: 
Company: 
Approved byj_ Date: 

Charaiai Steel BadpJata, Gtodmase RoSafen Vfewed irom Drive End; 
FundacHn lie Marx Bsfsctot an 0frecc/fa de fas Agisja del ltek>l Vlsto tfes<fe ti Extrmo dsi Motor 

Dimension Value Dimension Value 

AB 7Vt HG 3 

Cref 18 HP 1 , 
CP 16Vz P max 95/a: 

CPmax 16Vz X 63/a 

DC 5 Y 374 

DD 43,4 Z 3 5 / 8 

HA 12 

HB 31 

HD 8V4 

HE 4V4 

HF 29 

Printed from data fiia 
2012-03-15 



U M P S SSH Frame Mounted 
End Suction Stainless Steel Pumps 
MODEL:4SHFRM2C2 ! 

Hydraulic Data Motor Data ' SSH S Group 

B Model 
Qty. 

Maximum Flow Flow at Duty Point Maximum TDH TDH at Duty Poin tNPSH* Voltage / Phase / Endosu 
' SSH S Group 

B Model 
Qty. 

199 US g.p.m 100 USg.p.m. 141 ft 115 ft 7ft 460V SPH TEFC 4SHFRM2C2 1 

Subrrittal Prepared forj_ 
Bigineer: 
Subrrtei'Ptepared by^Wobd, Jack 
Subrrittal Date: 2012-03-15 

Job: 
Contractor: 
Company: 
Approved by^ Date: 

Engineering Data 
Pump Code: 4SHFRM2C2 
Pump Size: 11/2x2 1/2 - 6 
Pump Max Horsepower: 6.3437 hp 
Pump Horsepow er at Rating Fbint 5.30 hp 
Pump Shut a f Head: 141 ft 
Motor Speed: 3450 rpm 
Max. Temperature: 212 °F 

Liquid: Water 
Motor Code: H11142 
System hput Power: 3- 460 V 
Motor Rated Horsepow er: 7.50 hp 
Max. Frequency60 
Bectrical &iclosures:TH:C 
Motor Standard: NB/IA 
Suction Range Standard:ANSI 
Suction Flange Rating: Class 150 
Suction Size: 2 1/2" 316SS 
Discharge Flange StandardANSI 
Discharge Flange Rating: Class 150 
Discharged 1/2" 316SS 
Approximate Net Weight: 991b 
hpeller Size: 61Ae" 
Impeller Construction: Closed 
hpeller Type: Radial impeller 
Impeller Material: 

316L Stainless Steel 
Sense of RotationiCtoclciivise from the drive end 
Shaft Seal: Carbon/Sil-Carbide/e^R 

Standard Equipment / Capability: 
Closa coupled or frame mounted end suction pump. 
All liquid handling components of AISI 316L siatinless steel. 
Ranged connections to mate with standard ANS1150 lb raised face flange. 
Discharge istop centerline for piping flexibility. 
Close coupled version uses standard NEMA JM frame motors. 
Frame mounted version uses standard NEMAT frame motors. 
Uses standard John Crane Type 21 mechanical seal. 
Maximum working pressures to 230 PSI 
Maximum temperatures to 250 F 
Enclosed impeller with replaceable wear ring for high efficiency and long pump life. 

Printed from data fiia 
201Z-03-15 



I GOULDS PUMPS 
;e Dai 

SSH Frame Mounted 
End Suction SiainJess Steel Pumps 
MODEL:4SHFRM2C2 

Hydraulic Data Motor Data SSH S Group L i 
Qty. 

a Model | ] Maximum How | Flew at Duty Pointj Maximum TDH TDH at Duty Poin :NPSH^ Voltage / Phase / Encloai 
SSH S Group L i 

Qty. 
a Model | ] 

199USg.p.m. J 100 USg.p.m. | 141ft 115ft 7ft 460V3PHTEFC 4SHFRM2C2 j 1 | 

Submittal Prepared for^ 
ftgtnear: 

Job: 

Subnj t tarp^a^ 'by jy^od, Jack 
Subrrittal Date: 2012.03-15 

Ruid: WaW 

Contractor 
Company: 
Approved by^ Date: 

Duty Chart: 3500 RPM 

-123 ft 

6.57 f t 
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Printed from data file 
2012-03-15 
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fa AUTOMATION 

Th#Comp«ny I Prrtuote | Request A Quota | HowToOrder | Line Card | Msnufscturers | Literature | Bipg 

Horn* 1 Contact Us | Sitemap 

(800) 894-0412 

H * M * > Pr*iu«a > Leaxe > SMVecler > Sub-Micro Drives 

lertze 
AC Tech 

(800) 894-0412 (208) 368-0415 (Fax) 
info@rtinirtomalioa.nst 

Standard Duty NEMA 1 (IP31) 

• Braohiiii*jCNMta( 
• 0£*f*tf*8 hwcmetiaits 

The SMVector NEMA 1 (IP31) is the most common and cost effective 
drive enclosure for a wide range of applications including packaging, 
material handling / conveying, positive displacement pumping, and 
HVAC systems. The power ranges of the SMVector with NEMA 1 
(IP31) include: 

. 120/240V - lPhase Input, up to 1.5 HP (1.1 fcW) 

. 200/240V - 1 or 3 Phase Input, up to 3.0 HP (2.2 kW) 

. 200/240V - 3 Phase Input, up to 20 HP (15 kW) 

. 400/480V - 3 Phase Input, up to 60 HP (45 kW) 
• 480/600V - 3 Phase Input, up to 60 HP (45 kW) 

Sten£Rr< Duty 

If you are looking for AC Tech SMVector Drives, please call us at (800) 894-0412 or email us at 
,nei we will do our best to help you find the AC Tech SMVector NEMA 1 VFD that you are 

looking for at the most competitive prices possible. If you are searching for AC Tech SMVector NEMA 4 Inverter 
technical information (data-sheets) please use the datasheets or product selection guide page links. 

Washdown Duty NEMA 4X (IP6S) 

• Brocfcuri/CsAaleg 
• OperatiTq> InstructiiKii 

The SMVector NEMA 4X (1P65) is available in two enclosure materials 
for indoor only use and for indoor/outdoor use. These rugged enclosure 
options are ideal for many industries including food / beverage, waste 
water, chemical metering and processing, and pharmaceuticals. The 
power ranges of the SMVector in NEMA 4X include: 

• 120/240V - lPhase Input, up to 1.5 HP (l.lkW) 
• 200/240V - 1 or 3 Phase Input, up to 3.0 HP (2.2 kW) 
. 200/240V - 3 Phase Input, up to 20 HP (15 kW) 
• 400/480V - 3 Phase Input, up to 30 HP (22 kW) 
. 480/600V - 3 Phase Input, up to 30 HP (22 kW) 

NEMA 4X (IP65) with Integral Disconnect 

• B r o c h u r e / C a t n i p ; 
• Operating Instructions 

The SMVector with Integral Disconnect is available in a nigged NEMA 
4X (IP65) indoor enclosure ideal for many industries including food / 
beverage, waste water, chemical metering and processing, 
pharmaceuticals and more. The integral disconnect switch offers the 
ability to isolate the motor for maintenance and servicing. Also the 
disconnect switch handle is lockable and is made of red and yellow 
materials for high visibility. The power ranges of the SMVector in 
NEMA 4X with Integral Disconnect include: 

Product Selection Guide 

New Products 

User Manuals 

Software 

Catalogs 

How To/FAQs 

Product Articles 

Part No: 

OR 

Manufacturer: 

SEARCH 0 
Search Tips 

Can't find a part number? 
E-mail Us. 

LEESON Drives 

The SM Series Vector 
Central is designed for 
easy installation into your 
control panel. The 
compact size of this 
control, along with its 
contactor style design, 
takes up little room in 
your control panel and 
makes it easy to wire to. 
This control is easy to 
program and has auto 
tuning to make sure you 
get all the performance 
you need, lt is designed 
for either Vector or V/Hz 
mode. 
Hitachi Drives 

n.t i. H'8-M Scries 
Imwrier iftrive features 
state-of-the-art circuitry 
and components to 
provide high performance. 
The housing footprint is 
exceptionally small, given 
the size of the 
corresponding motor. The 
Hitachi L100 product line 
includes more than a 
dozen inverter models to 
cover motor sizes from 1/4 
horsepower to 10 
horsepower, in either 230 
VAC or 460 VAC power 
input versions. 



Hp k W I N [Al Model Size J Model Size 

120/240V* - 1 Phase Input (3 Phase Output) 

0.5 0.37 2.4 ESV371N01SXC Rl ESV371N01SMC AA1 

1 0.75 4.2 ESV751N01SXC Rl ESV751N01SMC AA1 

1.5 1.1 6.0 ESV112N01SXC R2 ESV112N01SMC AA2 

0.5 0.37 2.4 ESV371N01SXE Rl ESV371N0ISMC AA1 

1 0.75 : 4.2 ESV751N01SXE Rl ESV751N01SMC AA1 

1.5 1.1 '.6.0 ESV112N01SXE R2 ESV112N01SM.C AA2 

* 120/240V models provide 0-230V output even with 120V input applied 

Power Output 
Current NEMA4X Indoor [Cl / Outdoor [E] 

NEMA4X w/Disconnect 
Indoor 

Hp kW I N I A ) Model Size Model Size 

200/240V - 1 or 3 Phase Input (3 Phase Output) 

0.5 0.37 2.4 ESV371N02YXC Rl ESV371N02YMC AA1 

1 0.75 4.2 ESV75IN02YXC Rl ESV751N02YMC AA1 

1.5 1.1 6.0 ESV112N02YXC R2 ESVU2N02YMC AA2 

2 1.5 7.0 ESV152N02YXC R2 ESV152N02YMC AA2 

3 2.2 9.6 ESV222N02YXC SI ESV222N02YMC AD1 

0.5 0,37. i . 2.4 .... .. . , ESV37IN02YXE Rl ESV371N02YMC AA1 

1 0.75 4.2 ESV751N02YXE Rl ESV751N02YMC AAI 

1.5 1.1 6.0 ESV112N02YXE R2 ESV112N02YMC AA2 

2 1.5 7.0 ESV152N02YXE R2 ESV152N02YMC AA2 

3 2.2 9.6 ESV222N02YXE SI ESV222N02YMC AD1 

*Filter versions are also available in 1 -phase: Replace the "YX" in the Model Part Number with an "SF". 
"Filter versions are also available in 1-phase: Replace the "YM" in the Model Part Number with an "SL". 

Power Output 
Current 

NEMA4X Indoor [C or Dl / Outdoor |E 
orF] 

NEMA4X w/Disconmect 
Indoor 

Hp kW Model Size Model Size 

i 269/240V - 3 Phese Input (3 Phase Output) 

5 4 16.5 ESV402N02TXC 1 vi ESV402N02TMC ACI 

7.5 5.5 23 ESV552N02TXD Tl ESV552N02TMD ABl 

10 7.5 29 ESV752N02TXD TI ESV752N02TMD AJ31 

15 11 42 ESV113N02TXD Wl ESV113N02TMD AF1 

20 15 54 ESV153N02TXD Wl ESV153N02TMD j AF1 

5 4 16.5 ESV402N02TXE VI ESV402N02TMC ACI 

7.5 5.5 23 ESV552N02TXF T l ESV552N02TMD ABl 

10 7.5 29 ESV752N02TXF Tl ESV752N02TMD ABl 

15 11 42 ESV113N02TXF Wl ESV113N02TMD AF1 

20 15 54 ESV153N02TXF . Wl ESV 153N02TMD AF1 



Equipment and Materials Schedule 

Stem 3 

i 



UCL-510 — Transmitter/Multipoint 
Switching Combo 
• 49-inch (1.25m) range. Compact sensor with 2"dead band and 

beam width ara optimized for small tank applications 
• TNPT mounting 
• Raliabla, non-contact alternative to float and conductivity level 

sensors for corrosive, sticky or dirty media 
• Outputs continuous level and provides full pump or valve control 
• PVDF transducer for corrosive liquid media 

The UCL-510 is a general purpose ultrasonic sensor providing non-contact level 
detection up to 49.2"(1.25m), with 4 relays for switch or control functions and 
continuous level measurement. This compact unit offers a non-contact alternative to 
our float or conductance sensors in small tank chemical feed or handling applications 
when corrosive, sticky or dirty media is involved. 

The configuration software, supplied with the sensor, provides flexible system 
integration or retrofit of existing level devices with configuration control. Integral 
level automation functions can further reduce system costs through the reduction 
of external control hardware. The analog output enables local tank level indication, 
remote PLC monitoring or automation factions. Gems UCL-510 is the non-contact 
solution for small tank level switch, control and measurement 

Specifications 
Range 49.2" (1.25 m) 
Accuracy 0.125" (3 mm) 
Resolution 0.019* (0.5 mm) 
Seam Width 2" (5 cm) 
Dead Band 2" (5 cm) 
Supply Voltage 24VDC (loop) 
Loop Resistance 4 OOO max. 
Coasumpttoa 0.5W 
Signal Output 4-20 mA, two-wire (when loop powered) 
Contact Type (4) SPST relays 1A 
Loop rail-Safety 4 mA, 20 mA, 21 mA, 22 mA or hold last 
Relay Fall-Safety Power loss: Hold last; Power on: Open, close or hold last 
Hysteresis Selectable 
Configuration Software PC Windows* USB 2.0 
Temp. Comp. Automatic over range 
Process Temp. 20*Fto140°F{-7,Cto+60*C) 
Ambient Temp. -31*Fto+140°F(-35',Cto+60,C) 
Pressure MWP = 30 PSI 
Enclosure Type 6P encapsulated, corrosion resistant & submersible 
End. Material PC/ABS FR 
Strain Relief Mat. Santoprene-

Trans. Material PVDF 
Cable Length 48" (1.2 m) 
Cable Jacket Mat. Polyurethane 
Process Mount 1"NPT(1"G) 
Mount. Gasket Won* 
Classification General Purpose 
Approvals CE, cFMus 

Typical Applications 
• Water and Waste Water 
• Control Automation 
• Chemical Feed 

> Food and Beverage 
• Acids, Inks, Paints 
> Slurries 

Control and Switch Functions 
• 2 pumps with 2 alarms 
• 1 pump with 3 alarms 
• 2 pumps (lead-lag) with 2 alarms 
• 2 pumps (duplexing) with 2 alarms 
• 4 level switch points 

Visit www.GemsStasots.com for most current information. 



ULTRASONIC 

Versatile Application 
Controller 
• Auto fill/empty 
• Can control 2 pumps/valves 
• Lead/lag 
• Duplex 
• Unused relays may be used as additional alarms 

The UCL-510 feature programmable level intelligence and can be reconfigured for 
different sensing duties (such as switch actuation points) after installation. This is an 
advantage over our float or conductivity type sensors. The user-friendly configuration 
software provides un-matched accuracy and programming for control applications. 
Multi-function relay control, coupled with 4-20 mA output generates amazing control 
capabilities. Advanced signal processing techniques provides the UCL-510 with next 
generation digital processing for control. The UCL-510 is level control made simple. 

Switching 
• High level alarm (1 -4) 
•Lowlevel alarm (1-4) 
• Any combination of high and/or low alarms 

The UCL-510 provides a non-contact alternative to our float and conductivity probes 
multipoint level switches. It combines 4 built in SPST relays, with a selectable 
hysteresis that eliminates relay chatter from turbulent media. Additionally, non-contact 
sensors are immune to the performance issues influenced by changes in a media's 
specific gravity. 

Continuous Transmitter 
• Adjustable 4-20 mA output 
• Reversible output 
• Interface directly to local display and/or to PLC, SCADA, DCS systems 
• Remote displays/controllers can increase relay functionality 

The UCL-510 is a good non-contact alternative to our XT float type transmitters 
for challenging media that can damage moving parts. The UCL-510 is for sticky, 
scaling or corrosive media. It provides exceptional measurement accuracy (0.125"), 
resolution (0.019") and repeatability ensuring overall system performance reliability. 

Wiring 

Red BIk WM Grn Bio Org Yal Pur Bm 
Power Return TX (Out) RX(bI) Rly 1 Rh/2 Rly3 Rly4 RlyCom 

Configuration Software 
• Free download @ GemsSensors.com/software 
• Windows XP or 2000 compatible; USB 2.0 connection 
• Provides configuration, file management (saving, 
printing, backup), and troubleshooting 

The user Interface allows you to take complete visual 
control of your set-up and configuration. Using simple 
menus and visual representations, the confusion of 
target calibration are gone. Once you have completed 
your configuration design, simply click "Write to Unit" 
and the UCL-510 is configured. It also enables multiple 
UCL-510's to be configured with just a click of the 
button. It even generates viewable and printable PDF 
wiring diagrams of your configurations to simplify and 
ensure proper field installation. 

Gems supplies the USB Fob required to use the 
configuration software with each UCL-510 sensor. 
Replacements or additional Fobs may be ordered 
separately. 

Dimensions 

1\1 

How To Order 
Select by Part Number. 

DitcrlpUon Pari dumber 
UCL-510 Transmitter/Multipoint Switch with Configuration 
Software and Fob 225100 

Replacement/Additional Configuration Fob 227100 

Visit wWfV.6emsStnsors.com for most cumnt information. IT., 
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Bag Filters and Bag Vessel Assembly Housings for Filter Bags Page 1 of6 

Home > Point of Entry Water Systems > Bag Filter Housing Systems 

Bag Filter Vessel Housing Assemblies & Filter Bags 

#1 0 Polypropylene #20 Polypropylene 
Bag Housings Bag Housings 

Steel High Flow 
Bag Steel ASME Coded Steel Strap Band 

GP Housings Bag AC Housings Bag Filter Housings 

Stalnic™ Strd 

PBH-410 Specs: 
> Polypropylene 
> Lightweight 
> Resists Corrosion 
> Up to 50 gpm 
> Up to 100 degF 
> Up to 100 psi 
> From $135-$ 150 

PBH-420 Specs: 
> Polypropylene 
> Lightweight 
> Resists Corrosion 
> Up to 50 gpm 
> Up to 100 deg F 
> Up to 90 psi 
>From$158-$178 

High Flow Specs: 
> Steel 
> Adjustable Legs 
> Viton Cover Seal 
> Up to 220 gpm 
> Up to 300 deg F 
> Up to 200 psi 
>From$493-$2100 

P8H-410-1 
(1" Inlet/Outlet) 
$139.99 Each 

PBH-410-15 
(1.5" Inlet/Outlet) 

$149.99 Each 

PBH-420-1 
(1" Inlet/Outlet) 
S 167.99 Each 

PBH-428-15 
(1.5" Inlet/Outlet) 

$177.99 Each 

PBH-410 Parts & 
Accessories: 

PBH-420 Parts & 
Accessories: 

ASME UM Stamp: 
> Steel 
> Adjustable Legs 
> Hinged Cover 
> Up to 220 gpm 
> Up to 300 degF 
>Upto 150 psi 
> From $1249-
$3255 

Steel Strap Band: 
> Steel 
> Adjustable Legs 
> Easy to Use 
> Up to 220 gpm 
> Up to 300 deg F 
> Up to 150 psi 
> From $432-$2266 

Replacement Bags: Replacement Bags: 
Use 4" W x 8-5/8" L Use 4" W x 18" L 

Filter Bags below Filter Bags below 

PBR-410-BK10" PBR-420-BK2Q" 
R<$Ucement Basket Replacement Basket 

IMj.TReplacemertf 144357 Replacement 
Ball Valve Ball Valve 

Aluminum 

OK if pH 6.5-8.5 & 
TDS under 500 

Filter Bag Size #1 
7" Wx 16.5" L Bag 
100 psi 90 gpm 2" 

Filter Bag Size #2 
7" W x 32" L Bag 
100 psi 200 gpm 2" 

GPS02AU 
Filter Bag Size #2 
7"Wx32"LBag 
100 psi 220 gpm 3" 

GP503AL1.25 
Filter Bag Size #3 
4.1"Wx8"LBag 

200 psi 20 gpm 

PL88 #1 Series 

Carbon Steel ™ V ^ £ S g 

(2.0 Cubic Feet) 
15" Basket 
220 GPM 

Ok with high pH 

Filter Bag Size #1 
f W x 16.5" L Bag 

(2.0 Cubic Feet) 
15" Basket 

90 GPM thru 2" Pipe 

AC8MCS3 
Filter Bag Size #2 
r W x 32" L Bag 
(4 A Cubic Feet) 

30" Basket 
220 GPM thru 3" 

Pipe 

Cuban V Flange 

304 SS 3" Flange, 
31$$S2"NPT 

Hangs 

PL88 #2 Series 
7"Wx32"LBag 
(4.4 Cubic Feet) 

30" Basket 
220 GPM 

Carbon 2" NPT 

http://www.wateirilters.net/Bag-Filter-Housing-Systerns.html 3/16/2012 



HJUBS> Point of Entry Water Systems > Bag Filter Homing Systems > ASME-Coded Steel Filter Baf 
Housings > AC8024S3 

Pentek AC8024S3 ASME Coded 304 Stainless Steel Filtei 
Bag Housing 

3" Inlet/Outlet; 304 Stainless Steel; Use Filter Bag Size #2 

• Features 
• •Specs 

• Pentek AC8024S3 ASME Filter Bag Housing Specs: 
• Housing Material: 304 Stainless Steel 
• Basket: Stainless Steel 
• Maximum Flow Rate: 220 GPM 
• Inlet/Outlet Size: 3" 
• Maximum Pressure: ISO PSI 
• Maximum Water Temperature: 300 F 
• Filter Bag Size: 2 
• Leg Type: Band Clamp 
• Diameter: 8.0 Inches 
• Dimension A (In.): 6 Inches 
• Dimension B (In.): 42 Inches 
• Dimension C (In.): 45-5/16 Inches 
• Dimension D (In.): 22 Inches 
• Standards: ASME Coded Section VIII Div. 1 
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HP®2000SS Liquid Phase Adsorber 

Applications 
The HP®2000SS is a carbon adsorber 
designed for high pressure, high tempera­
ture, or corrosive liquid phase treatment 
applications where stainless steel materials 
of construction are 
required. Applications for the HP®2000SS 
include: 

• Process purification - byproduct 
removal, decolorization 

• Wastewater treatment 
• Chemical spill cleanups 
• Storage tank cleanouts 

Installation, Startup and Operation 
Siemens can provide a total service 
package that includes utilizing OSHA 
trained personnel providing on-site carbon 
changeouts, packaging and transportation 
of spent carbon for recycling at our 
reactivation facilities, where the organic 
contaminants are thermally destroyed. 

We provide instructions on sampling the 
spent carbon and completion of our spent 
carbon profile form. Spent carbon 
acceptance testing can be performed at 
our certified laboratory. When requested a 
certificate of reactivation will be issued. 

Benefits and design features 

• Ready to use adsorber, simple 
installation and operation 

m ASME code section VJU (stamped) 
vessel 

• 3165Scort5Hfucijon 

• Suitable for applications to 125 psig 
and 200° f 

• Flanged process connections 

• fluptore Disc for yressjre relief 

• 1 ' (Smsa jxjr t and 3" media outlet 
port 

m Top 1*'*,18" tnzn/fsy aJlows for easy 
internal inspection 

• Fork charmed and lifting lugs 
prc/ided fw moyemrim/ptecemenl 
of unit on vut 

a Adsorb. ' iv iJN©OFapproved 
transr-'-Jr^'io:1 container for RC?<A 
haia'dov; spent carbon 

SIEMENS 



Otimmslont, A n w a r l o m i l ttelgbt (approx.) S 4 - x 9 r 

Inlet connection 3* Ranged 

Ouflitcwtnectoi 3*flanged 

Drain / simple connection T flanged 

Vent connection T flanged with rupture disc 

Medle outlet 3* flanged 

Top Hunwey 14"x1S-elliptical 

Internal distributors 316SS 

Carton fix volume too. HJ H 

Crass s*ctlon»l ana (sq. f t ) I M 

Appnwtmeai oe&on weHghi (fM.| 2.009 

Empty wetgJitflt'i.) 1.503 

System operating weight (lbs.) 7.300 

Pressunj, pstg (max,) 12S 

Temperatuw, dag. f (max) 200 

Maximum flow rata (gpm) 100 

Contact time at max flow (minutes) s 

HP* 2000SS Pressure Drop 
(Water Temperature: 55*F) 

Warning 
Safety Note: Wet activated carbon readily adsorbs 
atmospheric oxygen. Dangerously low oxygen 
levels may exist in closed vessels or poorly 
ventilated storage areas. Workers should follow 
all applicable state and federal safety guidelines 
for entering oxygen depleted areas. 

All information presented herein is believed 
reliable and in accordance with accepted 
engineering practices. Siemens makes no 
warranties as to completeness of information. 
Users are responsible for evaluating individual 
product suitability for specific applications. 
Siemens assumes no liability whatsoever for any 
special, indirect or consequential damages arising 
from the sale, resale or misuse of its products. 

i 

The information provided in this flyer contains merely 
general descriptions or characten'stics of performance 
which in case of actual use do not always apply as described 
or which may change as a result of further development 
of the products. An obligation to provide the respective 
characteristics shall only exist if expressly agreed in the 
terms of contract 

All product designations may be trademarks or product 
names of Siemens AG or supplier companies whose use by 
third parties for their own purposes could violate the rights 
of the owners. 

11711 Reading Road 
Red Bluff, CA 950S0 

86(5-613-5520 

vvww.sieinens.com/es 

Order fJo : WS-HP/OrXtSSDS -

Printed in USA 

201 i Eie!;'£r>; i n d i ' " t y . Inc. 



3/4* HOLE 

3* 5/0 R.F. FIANCE 

1" S/0 Bi ' . FLANGE 

2* S/0 R.F. FLANGE 

y 5/0 RJ. FLANGE 

2' KPT 

SPARE BURST DISK HOLDtH 

1 S/0 R.F. FIANCE 

SS SCREEN TI1D. 

I " PAD FLANGE (OFWH PORT) 

y 5/0 ar. FLANGE (MEDIA DISCHARGE) 

3" S/0 R.F. FIAMCE -
(2 HOLED) 

2000 LB GAC 

- r FLANGED DRAIN 

NOTES: UN. £ 5 5 SPECIFIED OTHERWISE 

I . DESIGN DATA: 
PRESSURE VESSEL-125 PSIG (MAX). ZOCTF 
ASHE CODE STAMPED MAX FLOW 100 GPM 
6a CU. FT. ACTIVATED CARBON 

SHIPPING WITH MEDIA: „ : 3.500 LBS 
OPERATIONAL (WATER) : „ 7.3O0 LETS 

4. EPDM GASKET MATERIAL 

HP2D0O 55 125 PSI 

SIEMENS" 
1 EMJ 1 ws r w 
|>rJWOT-MLES| 1 OF i | o 
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M-Series® Mag Meter-
Model! M-2000 

Tills 
IMPORTANT: 

READ AND KEEP FOR REFERENCE 

IOM-175-03(4-11) 

PN: 53400-190 Rev 3 



installation & Operation Manual 

Size A 3 C D 
Est. Weight 

with M-2000 

Flaw Range 
Size A 3 C D 

Est. Weight 

with M-2000 LPM GPM 
inch mm inch nr>m inch num inch inch lbs k 3 mini ma* mini mssr 
1/4 6 67 170 14.0 356 3.5 89 11.4 288 10 4.5 0.063 20 0.02 5 

5/16 8 6.7 170 14.0 356 3.5 89 11.4 288 10 4.5 0.114 34 0.03 9 

3/8 10 6.7 170 14.0 356 3.5 89 11.4 288 10 4.5 0.177 53 0.05 14 

1/2 15 6.7 170 14.0 356 3.5 89 11.4 288 10 4.5 0.416 125 0.11 33 

3/4 20 6.7 170 14.2 361 3.9 99 11.5 293 13 5.5 0.75 225 0.2 59 
1 25 8.9 225 14.4 366 4.3 108 11.7 298 18 8.0 1.20 350 0.3 93 

1 1/4 32 8.9 225 15.2 386 4.6 117 12.5 318 20 9.0 2.00 575 0.S 152 

1 1/2 40 8.9 225 15.4 390 5.0 127 12.7 322 21 9.5 3.00 900 0.8 239 

2 50 8.9 225 15.9 403 6.0 152 13.2 335 26 115 4.70 1400 1 373 

2 1/2 65 11.0 280 •17.1 •• 434 • 7.0 178 ' • 14.4 366 52 235 8 2400 2 631 

3 80 11.0 280 17.3 440 7.5 191 14.7 372 54 24.5 12 3600 3 956 

4 100 11.0 280 : 18.4 466 9.0 229 15.7 398 56 25.5 19 5600 5 1493 

5 125 15.8 400 19.6 498 10.0 254 16.9 430 58 26.0 30 8800 8 2334 

6 150 15.8 400 1 20.6 524 11.0 279 17.9 456 60 27.0 40 12700 11 3361 

3 200 15.8 400 22.5 572 13.5 343 20.4 518 86 39.0 75 22600 20 5975 

10 250 19.7 500 26.8 681 16.0 406 24.1 613 178 81.0 120 35300 30 9336 

12 300 19.7 500 28.9 734 19.0 483 26.2 666 207 94.0 170 50800 45 13444 

14 350 19.7 500 30.8 782 21.0 533 28.2 716 258 117 230 69200 60 18299 

16 400 23.6 590 33.7 856 23.5 597 31.0 788 306 139 300 90400 80 23901 

18 450 23.6 590 35.0 890 25.0 635 32.4 822 400 181 380 114000 100 30250 

20 500 23.6 590 38.2 969 27.5 699 35.5 901 493 224 470 140000 125 37346 

22 550 23.6 590 39.6 1005 29.S 749 36.9 937 523 237 570 170000 150 45188 

24 600 23.6 590 42.2 1071 32.0 813 39.5 1003 552 251 680 200000 180 53778 

28 700 23.6 590 46.2 1173 36.5 927 44.0 1118 648 294 920 275000 240 73100 

30 750 31.5 800 48.3 1228 39.0 984 45.7 1161 702 319 1060 315000 280 84000 

32 800 31.5 800 52.2 1325 41.4 1015 49.5 1257 768 349 1200 361000 320 95600 

36 900 31.5 800 55.3 1405 ! 46.0 1168 54.1 1374 848 385 1500 457000 400 121000 

40 1000 31.5 800 60.0 1525 1 50.2 1230 57.4 1457 922 419 1900 565000 500 149300 

42 1050 36.0 914 55.0 16751 53.0 1346 63.4 1610 1198 499 2100 620000 550 164600 

48 1200 39.4 1000 59.9 1775 1 59.4 1455 67.2 1707 1208 549 2700 814000 720 215100 

54 1400 39.4 loop 78,5 19351 68.4 1675 75.9 1927 1362 619 3709 1100000 980 292700 

Flow Range: 0.1 - 39.4 fps (0.03-12 m/s) 
Sizes: 1 /4 inch to 54 inches (6 mm to 1400 mm) ' 
Min. Conductivity: a 5 micromhos/cm 
Accuracy: 
± 0.25 percent of rate for velocities greater than 
1.54 ft/s (0.50 m/s) 
± 0.004 ft/s (+ 0.001 m/s) for velocities less than 
1.64 ft/s (0.50 m/s) 
Electrode Materials: Standard: Alloy C 
Optional: 316 stainless steel, gold/platinum plated, 
tantalum, platinum/rhodium 
Liner Material: PFA up to 3/S Inch, PTFE1/2 inch to 
24 inches, Soft and Hard Rubber from 1 to 54 inches, 
Halar' from 14 to 40 inches 
NSF List«d: Models with hard rubber liner 4-inch 
size and up; PTFE liner - All sizes. 

Fiuld Temperature: 
With Remote Amplifier: 

PFA, PTFE S Halar 311"F (1 SS"C) 
Rubber. 178*F,(80"C) 

With Meter Mounted Amplifier: 
PFA, PTFE a Halar 212"F (100°C) 
Rubber 178°F,!80°Q 

Pressure Limits: 
Maximum allowable non-shock pressure and temperature 
ratings for steel pipe flanges, according to American 
National Standard ANSI Bl 6.5. (Example: 150-pound 
flanges, rated 285 PSI at ambient temperature.) (Example: 
300-pound flange rated 740 PSI at ambient temperature.) 
Coil Power: Pulsed DC 
Ambient Temperature: -4°F to 140°F {-20°C to 60°C) 

Pipe Spool Material: 316 stainless steel 
Meter Housing Material: Carbon steel welded 
Flanges: Carbon steel - Standard (ANSI SI6.5 Class ISO RF) 
316 stainless steel - Optional 
Meter Enclosure Classification: NEMA 4X (IP65) 
Optional: Submersible NEMA 6P (remote amplifier 
required) 
Junction Box Enclosure Protection: 
(for remote amplifieroptlon) Powder coated die-cast 
aluminum, NEMA 4 (IP65) 
Cable Entries: 1 /2-inch NFT Cord Grip 
Optional Stainless Steel Grounding Rings: 
Meter Size Thickness (of °ne ring) 
up through 10 inches 
12 to 20 inches 

.135 inch 

.187 inch 

4-11 Page 53 



ModeA m*2QM Msg Meter 

AppwidhiX Amplifier Specifications 

3.3" (83-mm) 

(65 mm) 

Power Supply: 
AC supply (85-265 VAC) 
Typical power: 20 VA or 1S Watts 
Max. power: 26 VA or 20 Watts 
Optional OC supply (10-36 VDQ 
Typical power 10 Watts 
Max. power. 14 Watts 

Accuracy: ± 0.25 percent of rate for velocities greater than 
1.64 ft/s {050 m/s) 
± 0.004 ft/s (± 0.001 m/s) for velocities less than 
1.64ft/s(050m/s) 

Repeatability: ±0.1 percent 
Flow Range: 0.10 to 39.4 ft/s {0.03 to 12 m/s) 
Fluid Conductivity: Minimum 5.0 micromhos/cm 
Flow Direction: Unidirectional or bidirectional two separate 

totalizers (programmable) 
Totalization: Programmable/resettable 

Unidirectional: T1.T2 
Bidirectional: T+ (fwd),T- (Rev),Tn (Net) 

Minimum Fluid Conductivity: 5.0 micromhos/cm 
Processing: 32-bit DSf? 
Analog Output: 4-20 mA, 0-20 mA 0-10 mA, 2-10 mA 

(programmable and scalable) 
Voltage sourced 24 VDC - isolated 
Maximum loop resistance < 800 ohms 

Digital Outputs: Four total configurable 
24 VDC sourcing active output (up to two),100 mA total, 
50 mA each; sinking open collector output {up to four), 
30 VDC Max, 100 mA each; AC solid-state relay 
(up to two), 48 VAC, 500 mA max. 

Pulse Outputs: Scalable up to 10 kHz, passive open collector 
up to 10 kHz, active switched 24 VDC. Up to two outputs 
(forward and reverse). Pulse width programmable from 
1-1,000 ms or 50 percent duty cycle. 

Frequency Output: Scalable up to 10 kHz, open collector up to 
1 kHz, solid-state relay 

Misc Outputs: High/low flow alarm {0-100 percent of flow), error 
alarm, empty pipe alarm, flow direction, preset batch alarm, 24 
VDC supply 

Noise Dampening: Programmable 0-30 seconds. 
Empty Pipe Detection: Field tunable for optimum performance based 

on specific application 
Excitation Frequency: 1 Hz, 3.75 Hz, 7.5 Hz or 15 Hz 

(factory optimized to pipe diameter) 
Digital input: Max. 30 VDC (programmable - positive zero return, 

external totalizer reset or preset batch start) 
Units of Measure: Ounces, pounds, liters, US gallon, imperial gallon, 

barrel, hectoliter, megagatlon cubic meters, cubic feet, acre feet 
Galvanic Separation: 250 volts 
low-flow-ctitoff: Programmable 0-10 percent of max. flow 
LCD Display: 4 x 20 character display with backlight 
Programming: Three-button, external manual or remotely j 
Housing: Cast aluminum, powdarjcoated paint ' 
Housing Rating: NEMA 4X (1P66) j 
Mounting: Meter mount or remote wall mount (bracket'sUppliad) -
Cable Connection: 1/2-inch NPTCord Grip (three) 
Ambient Tamperatura-}-4 to 140° F {-20 to 60" C) 
Serial CommunkatSon: BS232 - Modbus RTU or remote display 
Logging: Power loss totalization 
Relative Humidity: Up to 9d percent non-condensing 
Locations: Indoor and outdoor 

Page 54 4-11 
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High Temperature WSM Suction and Discharge Sen/tot 

Sani-Tech* G-FDA is buiitfor higher temperatures and more chemically 

demanding applications, tt boasts our highest temperature ratingfor any 

non-fluoropolymer-lined rubber covered hose. 

The non-PVC, non-butyl, FDA-approved, all EPDM liner wil l not impart any 

taste or odor. 

A robust dual-helix wire reinforcement allows the EPDM line^to 

withstand full vacuum, making it the best EPDM-lined hose for suction 

I and discharge service. 

i 

i 

High temperature food grade 
rubber hose 

' Sanitary suction and 
discharge hose 

• White EPDM liner 

• EPDM cover and reinforcements 
designed to withstand rough 
handling and high temperatures 

• Full yacuum raiting 

• Food oil and ozone resistant 

• Custom laylines available 

• Specially designed to handle oil-
based materials 

• Imparts no taste or odor 

Jmpaatov* Bating 
. -40'F to +300T (-40*C to +148"C) 

I f f k d .%j?icaKsBS 

• High purity water 

• 8 ulk food transfer 

• Beverage 

• Dairy 

• Cosmetics 

• CIP applications 

AmM&k fed Cmrndfamt 
» PermaSeal® crimp-style fittings 

• Over 40fit t ing styles available in a 
wide range of materials 

• 3161 stainless steel standard 
material of construction 



it-Teeit® Hose Specifications 

' ' GFDA^SOO" " SOOT ' 12.7r 

• 
r

w 2 3 . 6 j » 150' 1 250 I .63.5 29.9 | 600 , ; °-?3 , 100;" 

CFDAf0750 " ' 1.182 30\pr Lv!50 ' 3̂ 75 J "iiSi i 6po: 0.3l_ L !00^.i 

CF,DA'-'1000 t 1.000 25.4 - t tso'o 138.1 ; , 150 l 4 0 0 1016 , . 29.9 i '600^^ ' 0391] f 100" 

' GFDA=1SOO • ; 1500 / 2.090 753.1 ; I * '50 5.00 127.0 1299 ' 600 0L81 " s 100. 

GFDA-2000 " r 2.000 50 8 " 2 600, r > 0 6.00 152.4 >, 29.9 ' '600 1 " ^ U 6 L JQO , 

GFDA-2500 , . ? 500 1 • „ 6 i 5 >? 80.6 ' 150 700 ( , 1778. 1 29 9 600_„ 1.70 100 

GFDA-3000 
1 3;ooo •. "76,2 _ 3 718 "94.4 r 150 | JS'OO 203.2 , 29.9 - 600 1.96 100 

GFDA-4000 " 4.000* 101.6 4.781 1214 J501 J 100 279 4 29 9 600 . 33 l , 100 

"Based on ambient condition on exterior qf hose, Elevated temperatures and characteristics qf^medlumfie/ngtra/^en'edcanqgecf tvorit%p^sures and 6u/^ pressures. 

"Measured on the Inner surface of the curved portion. Data Is based on static applicators. For dynamic or cyclic applications, consultfactory. 

FDA 
-USDA 
-3-A 

ai»l Compliances 
.-40Tto+300°F 
.-40°Cto+148°C 

• Inner tube: white EPDM 
• Cover: gray EPDM bonded to liner with dual-helix 
wire reinforcement 

.50feet(GFDA-2SOO) 
»60 feet (all other sizes) 

Distributed By: 

S»Si*.Cfcb*3rj iNrfwnawctt PI tstiei 
460 Mllftown Road 
Bfldgewater, NJ 08807 
Tel: (800) 435-3992 
Fax:(908)575-0459 
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F B K M L M M G E R A D I O S 

Our products are manufactured under a quality management system registered and complying with 3-A Sanitary Standards wt«ra Bated and truth ISO 9001i20CX>, 
which has been Independently certified by BVQI. 
Perm eSeaf® Pure-fK* and Smf-Fedi* are rcc/stered trademarks. 
UrnBed Warranty: For a period of 6 months from the date of first sale. Salnt-Gobaln Performance PlastfcsCoiporatlallrtarraritii Ehfe prBduAJS ia'b-frse from 
defects In manufacturing. Our only obligation will be to provide replacement product for say portion proving dsfert've, fl; at om» option, tOTrfUJidthaptHch355 
rice thereof. User assumes all other risks. If anv Induding the risk of Injure loss or damage-whetfier dirsrt ot<mseQimto\l,aMmiMriffaMi^mis^ or 
lability to use this produrtts), SAINT-GOBAIN PERFORMANCE PLASTICS DISCLAIMS ANY AND ALL OTHER WARRANT! fx EXPreSSBDwIMPlHD.OTaUDiMG IHE 

.MPUEO WARRANTIES Of MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE. 

BOTE: Salht-Gobaln Performance Plastics Corporation does not assume any responsibility or (lability for asay adytetoisifhedtoy tartar Ihe pstamance ot results 
of any installation or use of the produ ctfs) or of any f in al product I nt 0 which th e product $ may be Incorporated ty the puicrassr arfd/w user. MM p*d»ssr an i l 
or user should perform Its own tests to determine the suitability snd fitness of the produces) for the particular purpose desired in any gftesi sHUattm. 
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Potential for Nitrosamine Formation in 
Seven Fishery Chemicals 

S. L. ABIDI, V. K. DAWSON, 

AND R. C. HUBLEY, JR. 

U.S. Fish and Wildlife Service 
National Fishery Research Laboratoiy 

Post Office Box 818 
La Crosse, Wisconsin 54602, USA 

Abstract.—In. recent years, nitrosamines have been re­
ported as possible causes of cancer, mutations, or birth 
defects. Inasmuch as these compounds may be formed 
by the interaction of certain amines with nitrite in the 
aquatic environment, we evaluated seven fishery chem­
icals for their potential to form nitrosamines: the ex­
perimental fish toxicant digeranylethanolamine (GD-
174); the four therapeutants Terramycin, erythromycin, 
Hyamine 1622, and Hyamine 3500; and the two tracer 
dyes rhodamine B and rhodamine WT. The results in­
dicate that the controlled use of the seven fishery chem­
icals in natural environments will not lead to the for­
mation of nitrosamines. 

A wide range of nitrosamine structures, several 
of which occur in foodstuffs (Crosby and Sawyer 
1976), have been reported to cause cancer, mu­
tations, or birth defects (Olajos 1977). Reactions 
between nitrite and certain amine compounds in 
an aquatic environment might be expected to re­
sult in the formation of nitrosamine, and Meyers 
and Hendricks (1982) reported that several nitro­
samines caused cancer in fish. As part of a 
Congressional mandate, the U.S. Environmental 
Protection Agency (1977) required that all pesti­
cides—including fishery chemicals—be tested for 
their potential to form nitrosamines by interaction 
with nitrite. 

The objective ofthe present work was to deter­
mine i f nitrosamines were formed either in water 
or in fish treated with certain chemicals used in 
fish culture or management. The chemicals se­
lected were the experimental carp toxicant dige­
ranylethanolamine (GD-174); the four therapeu­
tants Terramycin, erythromycin, Hyamine 1622, 
and Hyamine 3500; and the two tracer dyes rho­
damine B and rhodamine WT. Several other fish­
ery chemicals were excluded from this study be­
cause their molecular structure did not contain the 
nitrogen group involved in the formation of ni­
trosamines. 

Methods 

All reagents and solvents used were analytical 
grade. Inorganic and organic salts were obtained 
from Alpha Products, Danvers, Massachusetts; 
sodium alkanesulfonate from Eastman Kodak, 
Rochester, New York; 2-propanol from Aldrich, 
Milwaukee, Wisconsin; solvents for high perfor­
mance liquid chromatography and silica gel from 
J. T. Baker, Philipsburg, New Jersey; and other 
chromatographic solvents from Burdick and Jack­
son Laboratories, Muskegon, Michigan. 

Fishery chemicals used in this study and their 
respective suppliers were as follows: GD-174 
(technical), Glidden Durkee Corporation; Terra­
mycin (technical) and erythromycin (technical), 
Sigma Chemical Company; Hyamine 1622 (50% 
liquid) and Hyamine 3500 (technical and 50% liq­
uid), Rohm and Haas; and rhodamine B (powder) 
and rhodamine WT (20% aqueous solution), E. I . 
du Pont de Nemours Company. 

Nitrosamine detection involved the use of gas 
chromatography (GC), high performance liquid 
chromatography (HPLC), and thermal energy 
analysis (TEA). Instrument characteristics used 
were those of Abidi (1982, 1984). 

Before the experiments, we examined all prod­
ucts and reagents for possible contamination with 
nitrosamines, using steam distillation, extraction, 
ion exchange chromatography, and GC-TEA 
analysis procedures described by Abidi (1982). 

Inspection for nitrosamine formation was con­
ducted in water from the laboratory wells and the 
Black River, Wisconsin. The chemicals were al­
lowed to interact for 24 h and samples were taken 
at intervals of 0.5, 2, 3, 6, 12, or 24 h, as appro­
priate for the compound under study. Nitrite-N 
was added ata rate of either 10 or 100 Mg/L above 
its background levels. Resulting nitrite-N levels in 
the test solutions were 10, 20, 30, 100, 110, or 
120 Mg/L. Temperature was maintained at 20, 50, 
or 90°C and pH at 2, 5, or 7. 

Whole-body homogenates of fish exposed to 
fishery chemicals and nitrite were checked for ni­
trosamine formation by tissue extraction, cleanup 
by column and thin-layer chromatography, and 
analysis by HPLC-TEA. Results of analyses were 
confirmed by GC-mass spectrometry (Abidi 1984). 
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Results and Discussion 

There was no evidence of nitrosamine contam­
ination in any of the fishery chemicals or reagents 
(level of detection 0.1 ng/g). Nitrosamines were 
not formed during reactions of nitrate with Ter­
ramycin, erythromycin, or the Hyamines. Forced 
reactions of three compounds—GD-174 and rho-
damines B and WT—resulted in the formation of 
traces of nitrosamines under rigorous laboratory 
conditions of low pH and high temperature (Table 
1), but no nitrosamines were found under condi­
tions that normally occur in the natural environ­
ment. S. M . Johnson and T. R. Steinheimer (paper 
read at the American Chemical Society national 
meeting, 1984) also found that nitrosamines were 
not formed with rhodamine WT during simulated 
and actual field studies. The rate of nitrosamine 
formation from all three compounds was signifi­
cantly greater at pH 5.0 than at pH 7.0. However, 
the most important factor that governed nitrosa­
mine formation was the concentration of nitrite 
present. 

A new nitrosamine derived from GD-174, iso­
lated and identified as A^nitrosogeranylethanol-
amine by S. L. Abidi (paper read at the American 
Chemical Society national meeting, 1980), was 
observed in whole-body , homogenates of fish 

TABLE 1.—Formation of nitrosamines from reactions 
of fishery chemicals with nitrite. Reaction conditions 
were: nitrite: amine ratio, 3; temperature, 90°C; pH, 4.5; 
reaction preiod, 2 h. 

Yield 
Fishery (g/mole 

chemical amine)3 Nitrosamine formed 

GD-174 18.1 Ar-nitrosogeranylethanolamine 
Terramycin ND 
Erythromycin ND 
Hyamine 1622 ND 
Hyamine 3'500 ND 
Rhodamine B 1.9 Diethylnitrosamine 
Rhodamine WT 3.0 Diethylnitrosamine 

a ND = None detected (limit of detection 0.1 ng/g). 

treated with GD-174, but only at low concentra­
tions (<0.5 ng/g). 

Of the chemicals evaluated, three produced trace 
concentrations of nitrosamines only when the me­
dium was highly enriched with nitrite-N at more 
than 100 ug/L. Concentrations of nitrite that were 
required for the formation of nitrosamines are un­
likely to occur in nature because nitrite is unstable 
in natural water systems and is readily oxidized 
to nitrate by nitrifying bacteria. Waters with con­
centrations of nitrite high enough to allow nitro­
samine formation would be considered heavily 
polluted and unacceptable for discharge, culture 
waters, or potable waters. Also, the conditions of 
high temperature (90°C) and low pH needed to 
form nitrosamines are not likely to be present in 
natural or fish culture water systems. We conclude 
that the controlled use ofthe seven fishery chem­
icals in natural environments will not lead to the 
formation of nitrosamines. 
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District I 
1625 N. French Dr., Hobbs, NM 88240 
District II 
811 S. First St., Artesia, NM 88210 

strict III 
M Rio Brazos Road, Aztec, NM 87410 

^strict IV 
1220 S. St. Francis Dr., Santa Fe, NM 87505 

State of New Mexico 
Energy Minerals and Natural Resources 

Oil Conservation Division 
1220 South St. Francis Dr. 

Santa Fe, NM 87505 

Form C-141 
Revised August 8, 2011 

Submit 1 Copy to appropriate District Office in 
accordance with 19.15.29 NMAC. 

Release Notification and Corrective Action 
OPERATOR f Initial Report Q Final Report 

Name of Company: Los Lobos Renewable Power, LLC (Cyrq 
Energy/ Lightning Dock Geothermal HI-01, LLC) 

Contact: Nick Goodman 

Address 136 South Main Street, Salt Lake City, Utah Telephone No. 801.875.4200 
Facility Name Not on a facility, on Geothermal Road Facility Type Geothermal power exploration location 

Surface Owner Mineral Owner API No. 
Rosette Inc. Not applicable, not on a location Not applicable, not on a location 

LOCATION OF R E L E A S E 
Unit Letter Section Township Range Feet from the South Line Feet from the West Line County 

7 25S 19W Hidalgo 

Latitude 32° 08.88' Longitude 108° 50.221'N 

NATURE I DF R E L E A S E 
Type of Release: Chevron RPM 15-40W motor oil Volume of Release five gallons Volume Recovered: 4.0 gallons 
Source of Release: Five-gallon can of motor oil falling from pickup 
truck bed onto roadway 

Date and Hour of Occurrence 
8/6/2012 approximately 1545 

Date and Hour of Discovery 
8/6/2012 approximately 1545 

Was Immediate Notice Given? 
[3 Yes • No • Not Required 

Mr. Carl Chavez and Mr. Randy Dade of NMOCD Environmental Bureau and 
Mr. Michael Smith of BLM Las Cruces District Office and the New Mexico 
Environment Department were informed by telephone and or email. 

By David Janney, AMEC, Albuquerque, NM Date and Hour of Report: August 7, 2012, approximately 1100 
Was a Watercourse Reached? 

• Yes 13 No 
If YES, Volume Impacting the Watercourse. 

Ifa Watercourse was Impacted, Describe Fully.* 

Describe Cause of Problem and Remedial Action Taken.* Cause of problem was a faulty tailgate latch on a Thermasource pickup truck that allowed a 
five-gallon can of 15-40W motor oil in the bed of a slowly moving pickup truck to fall out and spill onto a gravel roadway. 
Describe Area Affected and Cleanup Action Taken.* The affected area of the gravel roadway was approximately 15 square feet. A berm of absorbent 
material was use to contain the spill and additional absorbent was used to absorb the free oil. Once the oil had been absorbed, the absorbent material and 
as much of the stained soil beneath it as possible were removed and stockpile on plastic at the LDG 53-7 location pending proper disposal by 
Thermasource. Approximately % cubic yard of stained soil/gravel was removed and stockpiled on plastic for subsequent disposal by Thermasource, the 
drilling contractor. Thermasource will contract for proper disposal and supply Los Lobos with documentation of proper disposal. 
I hereby certify that the information given above is true and complete to the best of my knowledge and understand that pursuant to NMOCD rules and 
regulations all operators are required to report and/or file certain release notifications and perform corrective actions for releases which may endanger 
public health or the environment. The acceptance of a C-141 report by the NMOCD marked as "Final Report" does not relieve the operator of liability 
should their operations have failed to adequately investigate and remediate contamination that pose a threat to ground water, surface water, human health 
or the environment. In addition, NMOCD acceptance of a C-141 report does not relieve the operator of responsibility for compliance with any other 
federal, state, or local laws and/or regulations. 

OIL CONSERVATION DIVISION 

Approved by Environmental Specialist: 
Printed Name: David Janney, PG 

OIL CONSERVATION DIVISION 

Approved by Environmental Specialist: 

Title: Agent for Los Lobos Renewable Power, LLC Approval Date: Expiration Date: 

E-mail Address: david.janney@amec.com Conditions of Approval: 
Attached • 

Date: 8/16/2012 Phone: 505.821.1801 

Conditions of Approval: 
Attached • 

\ttach Additional Sheets If Necessary 



District I 
1625 N. French Dr., Hobbs, NM 88240 
District II 
811 S. First St., Artesia, NM 88210 

:strict HI 
30 Rio Brazos Road, Aztec, NM 87410 

-istrict rV 
1220 S. St. Francis Dr., Santa Fe, NM 87505 

State of New Mexico 
Energy Minerals and Natural Resources 

Oil Conservation Division 
1220 South St. Francis Dr. 

Santa Fe, NM 87505 

Form C-141 
Revised August 8, 2011 

Submit 1 Copy to appropriate District Office in 
accordance with 19.15.29 NMAC. 

Release Notification and Corrective Action 
OPERATOR [ Initial Report Q Final Report 

Name of Company: Los Lobos Renewable Power, LLC (Cyrq 
Energy/ Lightning Dock Geothermal HI-01, LLC) 

Contact: Nick Goodman 

Address 136 South Main Street, Salt Lake City, Utah Telephone No. 801.875.4200 
Facility Name Not on a facility, on Geothermal Road. Facility Type Geothermal power exploration location 

Surface Owner Mineral Owner API No. 
Rosette, Inc. Not applicable, not on a location Not applicable, not on a location 

LOCATION OF R E L E A S E 
Unit Letter Section Township Range Feet from the South Line Feet from the West Line County 

7 25S 19W Hidalgo 

Latitude 32° 08.906' 

NATURE I 

Longitude 108° 50.284' N 

OF RELEASE 
Type of Release: Chevron RPM 15-40W motor oil Volume of Release five gallons Volume Recovered: 4.5 gallons 
Source of Release: Five-gallon can of motor oil falling from pickup 
truck bed onto roadway 

Date and Hour of Occurrence 
8/6/2012 approximately 1545 

Date and Hour of Discovery 
8/6/2012 approximately 1545 

Was Immediate Notice Given? 
S Yes • No • Not Required 

Mr. Carl Chavez and Mr. Randy Dade of NMOCD Environmental Bureau and 
Mr. Michael Smith of BLM Las Cruces District Office and the New Mexico 
Environment Department were informed by telephone and or email. 

By David Janney, AMEC, Albuquerque, NM Date and Hour of Report: August 7, 2012, approximately 1100 
Was a Watercourse Reached? 

• Yes S No 
If YES, Volume Impacting the Watercourse. 

If a Watercourse was Impacted, Describe Fully.' 

Describe Cause of Problem and Remedial Action Taken.* Cause of problem was a faulty tailgate latch on a Thermasource pickup truck that allowed a 
five-gallon can of 15-40W motor oil in the bed of a slowly moving pickup truck to fall out and spill onto a roadway. 
Describe Area Affected and Cleanup Action Taken.* The affected area of the hard gravel roadway was approximately 15 square feet. A berm of 
absorbent material was use to contain the spill absorb the free oil. Once the oil had been absorbed, the absorbent material and as much of the stained soil 
as possible was removed and stockpile on plastic at the LDG 53-7 location pending proper disposal by Thermasource. Approximately 10 gallons of 
absorbent material was used to absorb this spill. It was removed and placed into a spill material bin pending proper disposal. Thermasource will contract 
for proper disposal and supply Los Lobos with documentation of proper disposal 
I hereby certify that the infonnation given above is true and complete to the best of my knowledge and understand that pursuant to NMOCD rules and 
regulations all operators are required to report and/or file certain release notifications and perform corrective actions for releases which may endanger 
public health or the environment. The acceptance of a C-141 report by the NMOCD marked as "Final Report" does not relieve the operator of liability 
should their operations have failed to adequately investigate and remediate contamination that pose a threat to ground water, surface water, human health 
or the environment. In addition, NMOCD acceptance of a C-141 report does not relieve the operator of responsibility for compliance with any other 
federal, state, or local laws and/or regulations. 

Sig*i?ture^ fl^^T/ 
OIL CONSERVATION DIVISION 

Approved by Environmental Specialist: 
Printed Name: David Janney, PG 

OIL CONSERVATION DIVISION 

Approved by Environmental Specialist: 

Title: Agent for Los Lobos Renewable Power, LLC Approval Date: Expiration Date: 

E-mail Address: david.janney@amec.com Conditions of Approval: 
Attached • 

Date: 8/16/2012 Phone: 505.821.1801 

Conditions of Approval: 
Attached • 

" Attach Additional Sheets If Necessary 



District 1 
1625 N. French Dr., Hobbs, NM 88240 
District II 
811 S. First St., Artesia, NM 88210 

;strict III 
30 Rio Brazos Road, Aztec, NM 87410 

.istrict IV 
1220 S. St. Francis Dr., Santa Fe, NM 87505 

State of New Mexico 
Energy Minerals and Natural Resources 

Oil Conservation Division 
1220 South St. Francis Dr. 

Santa Fe, NM 87505 

Form C-141 
Revised August 8, 2011 

Submit 1 Copy to appropriate District Office in 
accordance with 19.15.29 NMAC. 

Release Notification and Corrective Action 
OPERATOR [ Initial Report [~] Final Report 

Name of Company: Los Lobos Renewable Power, LLC (Cyrq 
Energy/ Lightning Dock Geothermal HI-01, LLC) 

Contact: Nick Goodman 

Address 136 South Main Street, Salt Lake City, Utah Telephone No. 801.875.4200 
Facility Name Not on a facility, on Geothermal Road Facility Type Geothermal power exploration location 

Surface Owner Mineral Owner API No. 
Rosette, Inc. Not applicable, not on a location Not applicable, not on a location 

LOCATION OF R E L E A S E 
Unit Letter Section Township Range Feet from the South Line Feet from the West Line County 

7 25S 19W Hidalgo 

Latitude 32° 08.912' Longitude 108" 50.111'N 

NATURE < DF R E L E A S E 
Type of Release: Chevron RPM 15-40W motor oil Volume of Release five gallons Volume Recovered: 4.5 gallons 
Source of Release: Five-gallon can of motor oil falling from pickup 
truck bed onto roadway 

Date and Hour of Occurrence 
8/6/2012 approximately 1545 

Date and Hour of Discovery 
8/6/2012 approximately 1545 

Was Immediate Notice Given? 
[3 Yes • No • Not Required 

Mr. Carl Chavez and Mr. Randy Dade of NMOCD Environmental Bureau and 
Mr. Michael Smith of BLM Las Cruces District Office and the New Mexico 
Environment Department were informed by telephone and or email. 

3y David Janney, AMEC, Albuquerque, NM Date and Hour August 7, 2012, approximately 1100 
vVas a Watercourse Reached? 

• Yes 13 No 
If YES, Volume Impacting the Watercourse. 

If a Watercourse was Impacted, Describe Fully.' 

Describe Cause of Problem and Remedial Action Taken.* Cause of problem was a faulty tailgate latch on a Thermasource pickup truck that allowed a 
five-gallon can of 15-40W motor oil in the bed of a slowly moving pickup truck to fall out and spill onto a roadway. 
Describe Area Affected and Cleanup Action Taken.* The affected area of the asphalt roadway was approximately 15 square feet. A berm of absorbent 
material was use to contain the spill absorb the free oil. Once the oil had been absorbed, the absorbent material and as much of the stained soil as possible 
was removed and stockpile on plastic at the LDG 53-7 location pending proper disposal by Thermasource. Approximately 10 gallons of absorbent material 
was used to absorb this spill. It was removed and placed into a spill material bin pending proper disposal. Thermasource will contract for proper disposal 
and supply Los Lobos with documentation of proper disposal 
I hereby certify that the information given above is true and complete to the best of my knowledge and understand that pursuant to NMOCD rules and 
regulations all operators are required to report and/or file certain release notifications and perform corrective actions for releases which may endanger 
public health or the environment. The acceptance of a C-141 report by the NMOCD marked as "Final Report" does not relieve the operator of liability 
should their operations have failed to adequately investigate and remediate contamination that pose a threat to ground water, surface water, human health 
or the environment. In addition, NMOCD acceptance of a C-141 report does not relieve the operator of responsibility for compliance with any other 
federal, state, or local laws and/or regulations. 

Signature: ( / 1/ 

OIL CONSERVATION DIVISION 

Approved by Environmental Specialist: 
Printed Name: David Janney, PG 

OIL CONSERVATION DIVISION 

Approved by Environmental Specialist: 

Title: Agent for Los Lobos Renewable Power, LLC Approval Date: Expiration Date: 

E-mail Address: david.janney@amec.com Conditions of Approval: 
Attached • 

Date: 6/16/2012 Phone: 505.821.1801 

Conditions of Approval: 
Attached • 

" Attach Additional Sheets If Necessary 



AFFIDAVIT REGARDS NG 
LIGHTNING DOCK GEOTHERMAL PROJECT 

I . Nicolas Goodman, a resident of Utah being duly sworn, attest: 

1. I am the Chief Executive Officer of Cyrq Energy. Inc. (Cyrq). Cyrq owns the 
project companies. L ightning Dock Geothermal HI-01, LLC and Los Lobos 
Renewable Power. LLC. which are developing the Lightning Dock geothermal 
project. 

2. Cyrq is currently finalizing the design for the Lightning Dock geothermal project. 
Such equipment does no! include tlit- water cooling tower that was originally 
proposed with thc project in 2008, or any similar water cooling tower. Cyrq's 
plans have changed, and the project design now includes an air cooled system 
which does not use water to cool the plant. 

3. At this lime, Cyrq does not plan, intend nor expect to construct a water cooling 
tower for use at the Lightning Dock geothermal project. 

4. Cyrq also owns a geothermal power plant in Thermo. Utah. Due to the quality of 
the geothermal fluids at the Thermo power planl. no anti-seal ing, anti-corrosion or 
other treatment additives are needed., and none are added to the geothermal fluid. 
The quality ofthe geothermal fluids at Lightning Dock is similar—-if not better— 
quality than at Thermo. We do not believe that any anli-sealing. anti-corrosion or 
other treatment additives will be needed at Lightning Dock. We do not anticipate 
adding anything to the geothermal fluids at Lightning Dock. 

Further affiant sayelh naimht. 

Nicholas (toodman 

STATE OF ...J^ewjyjexi.x; 
ss. 
COUNTY OF Bernalillo 

The foregoing Affidavit was subscribed and sworn to before me by Nieoias Goodman, 
on this 15 day ol: January. 201 3. 

My Commission expires: §--£-3-/^ 
Aotarv-T'iiblie 

OFFICIAL SEAL 
CHARLES G. DAVIS 

Notary-Public 
State of New Mexico 

My Comm. Expires &- /J>—IH 
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Los Lobos Renewable Power, L L C 
2012 Annual Geothermal Well Report 

Los Lobos Renewable Power, LLC ("Los Lobos") hereby submits its 2012 Annual Geothermal 
Well Report pursuant to [̂21 (P) of its Discharge Permit, dated July 1, 2009. 

Background 

Overview. Los Lobos is the operator for two BLM Geothermal Resources Leases, NM-34790 
(2,500.96 acres) and NM-108801 (640.00 acres), in Hidalgo County, New Mexico. Los Lobos 
and its sister company, Lightning Dock Geothermal HI-01, LLC ("LDG") (both of which are 
owned by Cyrq Energy, Inc.), are in the process of developing the Lightning Dock geothermal 
resource to use geothermal fluids to generate electricity on a utility scale. Los Lobos expects the 
first phase of the power plant to be built and become operational in calendar year 2013. All 
wells intended for use in the first phase have been drilled (LDG 45-7, 47-7, 53-7, 55-7, and 63-

7)-

Technology. Los Lobos plans to use a binary-cycle technology, which does not require steam 
(water vapor) to turn a turbine. Instead, geothermal heat warms a working fluid, which vaporizes 
at a lower temperature than water. This working fluid, when vaporized, turns the turbine to 
generate electricity. Thus, the technology involves two closed loops. 

In the first closed loopj the hot geothermal fluid is pumped to the surface via. a production well. 
The hot geothermal fluid—contained in a pipeline—enters the power plant at over 250° F and 
flows through a heat exchanger that transfers the heat to a working fluid. Subsequently, 100% of 
the spent geothermal fluid, cooled slightly to between 140° F -160° F, is re-injected via an 
injection well into the same geothermal source it came from. The fluid is then naturally reheated 
to be used again and again. From the point where the geothermal fluid leaves the geothermal 
reservoir to the point where it returns to the reservoir, it remains in a pipe, under pressure and in 
the fluid phase the whole time. It does not flash or comingle with the working fluid, shallow 
freshwater aquifers, or air. Nothing is added to the fluid, there is no surface ponding, no holding 
tanks, no evaporative losses. The fluid is contained in a pipe or well casing during its entire 
journey, it is chemically unaltered, and is never exposed to the atmosphere. 

The second closed loop contains the working fluid. The working fluid, too, is continuously 
contained in pipes. The working fluid gathers heat from the heat exchanger, vaporizes, turns the 
turbine, becomes cooled via the air-cooling fans, and then returns to the heat exchanger to 
recycle again and again. Please see Figure 1. 

Los Lobos anticipates that, at phase two of project build-out (which will expand power-
production capacity to 10 MWh), the total volume of geothermal fluid displaced from the 
geothermal reservoir and suspended in steel well casing or power plant pipes at any given time 
will be approximately 0.69 Acre Feet (or -225,000 gallons). 



Binary Cycle Power Plant Example 

j t % y 9<atm Lines 

Figure 1 

Because the fluids are constantly recycling through the geothermal reservoir at a steady rate, Los 
Lobos expects the geothermal reservoir to maintain equilibrium once the project is up and 
running. 

Public Interest. The Lightning Dock Geothermal project uses geothermal fluids to generate 
electricity on a utility scale. By contract, this electricity will be sold to PNM and used by New 
Mexico customers. This project is in the public interest because geothermal heat is a renewable 
source of energy. In addition, geothermal heat is constant. Therefore it provides base load (i.e., 
24/7) power, unlike wind and solar. Unlike other base-load sources of energy such as coal and 
natural gas, geothermal electricity is produced with no emissions. 

No Waste. Because the Lightning Dock Geothermal project relies on a geothermal closed-loop 
system, resulting in no net depletion of the geothermal reservoir, and is constantly returning the 
thermally depleted fluids to the geothermal reservoir for reheating, the project is in the interest of 
conservation. Further, the project prevents waste because the geothermal fluids will be 
beneficially used to generate electricity that will be used by New Mexico customers. ; 

Correlative Rights. Existing leases in the Lightning Dock geothermal area are: Los Lobos/LDG 
(3,140.96 acres of geothermal resources leased from BLM), Rosette, Inc. (313.59 acres of 
geothermal resources leased from NM State Land Office) and AmeriCulture, Inc. (10 acres of 
geothermal resources leased from NM State Land Office). In addition, the McCants family owns 
at least 240 acres of property with mineral rights in the Lightning Dock geothermal area. The 
Lightning Dock Geothermal project protects correlative rights and allows each leaseholder and 
owner their just and equitable share of recoverable geothermal resources. 



i Discharge Permit Requirements 

1. Cover Sheet. Please see cover page. 

2. Comprehensive summary of all geothermal well operations, including description and 
reason for any remedial or work; include G-103s. The following geothermal wells have 
been drilled: LDG 45-7, 47-7, 53-7, 55-7, and 63-7. None of these wells have been placed on 
production or injection at this time. Power plant start-up is anticipated in 4 Qtr of 2013. In 
2012̂  Los Lobos performed a workover of well LDG 45-7. The G-103 and Cleanout and 
Completion Handbook are included at Tab 1. 

3. Production and injection volumes, including a running total to be carried over each 
year (summary ofthe monthly filed production and injection reports, forms G-108 and 
G-l 10). The following geothermal wells are drilled and awaiting placement on production 
or injection: LDG 45-7, 47-7, 53-7, 55-7, and 63-7. None of these wells have been placed on 
production or injection at this time. Power plant start-up is anticipated in 4 t h Qtr of 2013 and 
Los Lobos will commence filing monthly production and injection reports, forms G-108 and 
G-l 10, at that time. 

4. Copies of chemical analyses in accordance with Permit Condition 20 (Water Quality 
Monitoring Program). Los Lobos expects the first phase of the power plant to be built and 
become operational in calendar year 2013. Thus, Los Lobos intends to begin implementing 
Discharge Permit Condition 20 during 2013 (e.g., ground water monitoring programs and 
further establishing "background"). 

5. A copy of any mechanical integrity test chart in accordance with Permit Condition 21.H. 
A mechanical integrity test was performed on Well LDG 63-7 in August of 2012. The well 
was pressure tested at 1,000 psi for 30 minutes with passing results. Please note that no 

, packer was needed for this test because the well was tested during well drilling and a cement 
plug was used in lieu of a packer. Please see Tab 2 for the properly signed and dated circular 
test chart and calibration, graph, and Excel spreadsheet with details of the testing. 

6. A copy of the annual subsidence survey data results. Power plant start-up is anticipated in 
4 t h Qtr of 2013. Los Lobos intends to survey well top-of-casing and ground elevations 
during 2013 so that it can timely begin subsidence monitoring its water quality monitoring 
program at power plant start-up. 

7. Brief explanation describing deviations from normal production methods. The 
following geothermal wells are drilled and awaiting placement on production or injection: 



LDG 45-7, 47-7, 53-7, 55-7, and 63-7. None of these wells have been placed on production 
or injection at this time and there has been no deviation from normal production methods. 

I 

8. Copies of any leaks and spill reports submitted in accordance with Permit Condition 
15. Please see Tab 3 for copies of spill reports submitted by Los Lobos in 2012. 

9. A copy of analytical data results from annual groundwater monitoring including the 
QA/QC Laboratory Summary. Since production has not begun the monitoring well 
network has not been installed. Los Lobos expects that the monitoring wells will be installed 
in the third or fourth quarter of 2013. Los Lobos intends to implement sampling of the other 
wells included in Table 3 ofthe Discharge Permit when it establishes the groundwater 
monitoring program. Permit Condition 21 .D requires sample collection from each 
production and injection wells. Laboratory analytical sheets for samples collected from LDG 
45-7, 53-7, 55-7, and 63-7 are included. Please note that these samples include single-phase 
samples collected by ASTM Method E 947-83 and dual phase samples collected by ASTM 
Method E 1675-95. Results for the dual phase samples include the "flashed brine" and "total 
fluid." Analytical results for LDG 45-7 include single phase fluid flashed brine and total 
fluid. Please note that while concentrations of analytes vary with each of these methods there 
is generally less than a 10 percent difference in these results. Please see Tab 4 for these 
results. 

10. An updated Area of Review (AOR) summary when any new wells are drilled within 1/4 
mile of any UIC Class V Geothermal Injection Well (see (20.6.2 NMAC). Los Lobos 
drilled and completed LDG 63-7 in 2012 and it is a permitted UIC Class V Geothermal 
Injection Well. Los Lobos is not aware of any new wells drilled within 1/4 mile of LDG 63-
7. 

11. Miscellaneous section to include any other issues that should be brought to OCD's 
attention. (A) Pursuant to ^fl5 of theiDischarge Permit, please know that Los Lobos 
anticipates the following modification1 to the process permitted by the Discharge Permit: Los 
Lobos plans to use air-cooling insteadj of water-cooling in power plant operations. This 
should result in a significant change affecting the permitted discharge of water contaminants. 
With air-cooling, no discharge of water contaminants is anticipated. Please see Tab 5 
(affidavit of Nicholas Goodman). (B) On December 11, 2012, the New Mexico Public 
Regulation Commission approved a Geothermal Power Purchase and Sale Agreement 
between PNM and LDG for electricity generated at the Lightning Dock Geothermal project. 

12. Certification Form. Please see following page. 



MHenrie | Land - Water ° Law 

January 31, 2013 

David K. Brooks 
Assistant General Counsel 
Oil Conservation Division 
1220 South St. Francis Drive 
Santa Fe, NM 87505 

Re: Los Lobos Renewable Power, LLC ("Los Lobos") 
2102 Annual Geothermal Well Report 

Dear Mr. Brooks: 

I 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 infonnation, 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. 

I further certify that I am a principal executive officer of at least the level of vice-president for 
Los Lobos. 

Yours sincerely, 

Name: Nicholas Goodman 

Title: CEO 

michelle@mhenrie.com P.O. Box 7035 - Albuquerque, New Mexico ° 87194-7035 
505-842-1800 126 E. DeVargas » Santa Fe, New Mexico - 87501 
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Cyro 
Lightning Dock 

g e o t h e r m a l 

LDG 45-7 
Cleanout & 

Completion Program 

Designed and Prepared By; 
C A P U A N O 
E N G I N E E R I N G 
C O N S U L T A N T S 



Cyrq - Lightning Dock Geothermal 
Pump Removal and Cleanout Program 

45-7 

C A P U A N O 
E N G I N E E R I N G 
C O N S U L T A N T S 

3883 Airway Drive 
Suite 210 

Santa Rosa, CA 95403 
TELEPHONE: (707) 575-8740 

Drillin I Program 

Operating Company Lightning Dock Geothermal HI-01, LLC 

Field Lightning Dock 

Well 45-7 

Location Hidalgo County, NM 

Well Type Production Well 

Drilling Engineer Louis Capuano III 

Date of Issue February 29, 2012 

Signature Date 

Prepared Louis Capuano III 

Drilling Engineer Capuano Engineering Consultants 

Accepted Michael Hayter 

Project Management Cyrq Energy 
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Cyrq - Lightning Dock Geothermal 
Pump Removal and Cleanout Program 

45-7 

Table of Contents 

Section: 

A. General Well Information 
B. Pump Removal Program 
C. Cleanout and Liner Program 
D. BOP Wellhead Diagram 
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Cyrq - Lightning Dock Geothermal 
Pump Removal and Cleanout Program 

45-7 

Section A: General Well Information 

WeU Information Table 

Lightning Dock Geothermal HI-01, LLC 45-7 

Location Section: 7, Township: 25S, Range: 19W 
County: Hidalgo County State: NM 

Elevation GL: 4202' 

KB: 13' 

Final Total Depth 2900' MD 

Surface UTM Coordinates 32° 8'39.89" N, 108°50'16.15" W 

Bottom Hole Target 64.4'S and 1.9' E of surface location 

Target Zone: Volcanic Tuff 

Section Maximum Depth of Section 
Casing OH MD TVD Casing 

36" 48' 48' 30", 139 ppf, J-55 Welded Line Pipe 

26" 411' 411' 20", 94 ppf, J-55, BTC Casing 

17-1/2" 1680' 1679' 13-3/8", 54.5 ppf, K-55, BTC Casing 

12-1/4" 2900" 2899" 9-5/8", 36 ppf, K-55, BTC Slotted Liner w/ 
TOL at 1600' 

Wellhead Information 

Flange Size Pressure Test (psi) 

13-3/8" SOW x ANSI 12", 400 Series 1000 
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Cyrq - Lightning Dock Geothermal 
Pump Removal and Cleanout Program 

45-7 

Overview: 

LDG 45-7 is a pumped production well. The well was drilled from Dec 2010 to Feb 2011. 
However, the completion was delayed by logging and wellbore problems. The object of this 
operation is to complete the original plan for the well. The bottom hole section from 1680' to 
TD at 2900' is open hole completion. There is a 12" line shaft pump installed in the wellbore to 
960'. The pump has three different strings of pipe that are (starting with the inner most shaft) the 
drive shaft, the lubricator string and the pump casing. This workover operation will begin with 
the removal of the line shaft pump. Once the pump is removed a BOP stack including a master 
valve will be placed on the wellhead. The BOP will be tested before proceeding into the 
wellbore. The well will then be cleaned out to a total depth of 2900'. Once clean out has 
occurred the well will be logged for fracture identification. After logging the rig will complete 
the well with a slotted 9-5/8" liner. The liner will be set on bottom with a liner adapter on top. 

Safety. Hazards and Special Considerations: 

Section B: Pump Removal Program 
During the removal of the pump cool water must be flowed down the backside of the wellbore in 
order to keep the well killed. If no water is kept flowing down the annular space, the well will 
become active and want to flow. 

It is essential to handle the pump motor, bearings, seals and bells with the up most care. These 
pieces of equipment are very fragile and can be damaged easily. 

The lubrication string will be filled with oil. This oil needs to be collected and contained. 
Standard clamps, rings, hoses and storage containers should be utilized to prevent contamination. 
Be aware when breaking the connection that the string will be full of oil. 

Section C: Cleanout of 12-1/4" Hole and Placement of 9-5/8" Slotted Liner Program 
The original 12-1/4" hole section was not completed with any type of slotted or perforated 
casing. The potential of a bridge to exist in the wellbore is very high and as the well is flowed 
more often the potential of future bridges grows every day. So a clean out run to bottom is 
needed to ensure that the hole is in gage and the wellbore is clean. 

The rig will encounter lost circulation and should expect to handle the problem with aerated 
water. At no time will mud be used during the clean out of the hole. Mud will plug the 
producing formation and could permanently damage the well. Aerated water should be used as 
the drilling fluid. 

5 



Cyrq - Lightning Dock Geothermal 
Pump Removal and Cleanout Program 

45-7 

Wellbore Schematic 

P R O P O S E D W E L L D I A G R A M 
for 

Lightning Dock Goothormal HI-01. L L C 
U g h l r t n g D o c k Goo lho rmn l L O G 45-7 W o r k o v e r w i t h P u m p Remova l by Tr in i ty Exp lo ra t ion 

HOLE Information CASING Information 

CONDUCTOR 
IG In I ; -If! ft 

' U l l F A C t HOtC 
. 6 In to 41 1 fl 

CONDUCTOR PIPE 
30 In. 

SURFACE CASINO 
20 m. 94 ppl. J-55. 

INTCRMCDIAn H O L L 1 
17-1/2 In to 1040 II 

PRODUCTION H O L t J 
12 1/4 .n to /aOO (1 

Top or 0 ,V8 In Production Llnor 1 ol 'ftO tt 

INTERMEDIATE CASINO 1 
13-1/8 In. 54 5 ppl, K-v.. OTC. 

PRODUCTION LINED I 
9-5/6 In. 36 ppl. K ,5. BTC 

C A I I M N O 
K V . I M mi \< i 

. C O N S U I I \NTS 
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o 
Cyrq - Lightning Dock Geothermal 

Pump Removal and Cleanout Program 
45-7 

Section B: Pump Removal Program c«r«*"* LU. Theu. 

42-1/4" Hole Section i<t406H>^MD / 34i3ty~T VP f 9-5/S'i-Slotted Liner): ^ ^ . ' 

Safety / Hazards Considerations in This Section: £>e(«>u/ -2-?cw ^ ^ 
During thc removal of the pump cool water must be allowed to flow down the backside of the o3/li/P^i X 
wellbore in order to keep the well killed. If no water is kept flowing down the annular space, the P A X 

well will become active and want to flow. 

It is essential to handle the pump motor, bearings, seals and bells with the up most care. These 
pieces of equipment are very fragile and can be damaged easily. 

The lubrication string will be filled with oil. This oil needs to be collected and contained. 
Standard clamps, rings, hoses and storage containers should be utilized to prevent contamination. 
Be aware when breaking thc connection that the string will be full of oil. 

Program: 

1. Rig up pump pulling unit on location and over the 45-7 pump head. 

2. Remove pump motor and set aside. 

2.1. Secure shaft with dog collar. 

3. Use power tongs to unscrew pump casing and shafts. 

3.1. Cut off strapped lA" tubing and try to save on spool. 

3.2. Keep drive shaft inside of lubrication string and lubrication string inside of the pump 
casing. 

• Keep all shafts within each other and stack joints. 

3.3. Continue to remove pump until Bells are at surface. 

3.4. Lay down bells and housing. 

4. Rig down pump pulling unit. 

5. Carefully stack and haul off pump equipment for refurbishing. 

6. At all times continue to flow cool water down the wellbore. 

7 



Cyrq - Lightning Dock Geothermal 
Pump Removal and Cleanout Program 

45-7 

Section C: Cleanout of 12-1/4" Hole and Placement of 9-5/8" Slotted Liner 

Safety / Hazards Considerations in This Section: 
The original 12-1/4" hole section was not completed with any type of slotted or perforated 
casing. The potential of a bridge to exist in the wellbore is very high and as the well is flowed 
more often the potential of future bridges grows every day. So a clean out run to bottom is 
needed to ensure that the hole is in gage and the wellbore is clean. 

The rig will encounter lost circulation and should expect to handle the problem with aerated 
water. At no time will mud be used during the clean out of the hole. Mud will plug the 
producing formation and could permanently damage the well. Aerated water should be used as 
the drilling fluid. 

Bit & H; ydraulics Program Mud Program 

Bit Type 12-1/4" Tri-cone Mud Weight 8.3 

1 Nozzles 3x26 Mud Type Water 

IADC Code 5-1-7 to 6-1-7 Funnel Vis <40 

RPM 75-100 RPM YP <20 

Pump Rate 300 - 600 gpm PH 7 

Expected 
Formations 

Tuff, Limestone and 
Sandstone 

Filtrate <5 Expected 
Formations 

Tuff, Limestone and 
Sandstone 

Solids < 2% by Volume 

I 12-1/4" Cleanout 
| BHA 

12-1/4" Bit, 1 x 6-3/4" DC, 12-1/4" String Stabilizer, 6 x 6-3/4" DC, Jar, 
2 x 6-3/4" DC, XO, 10 x 4" HWDP 

Drilling: 

1. Rig up drilling rig over 45-7. 

2. Nipple up BOP stack as follows: 

2.1. 12" 300 Series Master Valve. 

2.2. 12" 300 Series x 12" 900 Series Spool. 

2.3. 12" 900 Series Pipe Rams 

2.4. 12" 900 Series Flow Tee. 

2.5. 12" 900 Series Rotating Head 

3. Function test BOPs. 

8 



Cyrq - Lightning Dock Geothermal 
Pump Removal and Cleanout Program 

45-7 

4. Build Blooie Line and muffler system. 

5. Hook up aerated drilling system. 

6. Test Master Valve and Choke System. 

7. Make up 12-1/4" Conventional BHA and run to the 1 s t joint of drill pipe. 

8. Space out tool joint and test Pipe Rams and Casing. 

9. Continue to RIH to the shoe ofthe 13-3/8" casing at 1680'. 

10. Trip in to the well to 2900'. 

10.1. Cleanout and ream any tight sections or bridges that are encountered. 

10.2. Make all connections off bottom and never let the pipe sit on bottom without 
circulation and rotation. 

10.3. Continue to use clean water as a drilling fluid. 

10.4. Use aerated fluid for cuttings carrying capacity. 

11. Once at 2900' pull out ofthe hole. 

12. Rig up loggers and log the well. 

12.1. The loggers should be running a FMI log, Pressure/Temperature and possibly 
gamma or sonic. 

13. Rig down loggers. 

14. Trip back to bottom with assembly to ensure that the hole is still in gage. 

15. Pull out ofthe hole. 

16. Run approximately 1300' of 9-5/8", 36 ppf, K-55, BTC perforated liner on a 13-3/8" x 9-5/8" 
liner adapter. 

16.1. Plan liner for an 80' liner lap with blank casing. 

• The bottom 4 joints and the top 3 joints should be blank. 

• The rest of the liner is slotted. 

16.2. Adjust the amount of perforated liner based on the final TD. 

16.3. Equip liner with a drillable guide shoe. 

16.4. Weld the bottom four joints of casing. 

16.5. Run liner in the hole on 4" drill pipe. 

16.6. Tag bottom and pick up 3'. 

16.7. Set liner adapter, release running tool and pull out of the hole. 

17. Close Master Valve and Rig Down. 



Cyrq - Lightning Dock Geothermal 
Pump Removal and Cleanout Program 

45-7 

Section D: BOP Wellhead Diagrams 

LDG 45-7 - 13-3/8" BOP 

13-5/8'' 3M Rotating 

Head 

13-S/8" 3M x 13-5/8" 
3M Annular 

12" ANSI 300 Series 

Slab Gate Valve. 

13-3/8" SOW x ANSI 12" 400 

with two JT IP outlets wi th 

valves. 

Casing Outlets must be at 

ground level. 

1 
-.Cellar Bottom 
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Cyrq - Lightning Dock Geothermal 
Pump Removal and Cleanout Program 

45-7 

LDG - 45-7 -Final Wellhead 
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Technology & Calibration, Inc. 
"When Quality Counts" 

Tech Cal Recorder Calibration Report 

Report Number: 70748 

Established im 

CERTIFICATE OF CALIBRATION 
Tech Cal Recorder , S/N# : 02899 

Issued To: 

Cyrq Energy, Inc. 
Satlt Lake City, UT 

This is to certify that this pressure and/or temperature recorder has been manufactured and calibrated in accordance 
with Technology & Calibration, Inc.'s quality assurance program, current revision. All measurements are traceable to 
the National Institute of Standards and Technology (NIST). Certified in accordance with ANSI/NCSL, Z540-1 and 
ISO 10012-1. All calibrations performed at 72 degrees F. plus or minus 4 degrees F. and less than 65% relative 
humidity. The collective uncertainty of the measurement standards does not exceed 25% of the acceptable 
tolerance for each characteristic of the measuring and test equipment being certified. 

Model: 1B1Q0 Serial Number: 

Pen 1 
Range 1000.00 

Standard Actual 

0.00 

Units PSI 

, Error 

o.oo : o.oo% 
200.00 200.00 0.00% 
400.00 400.00 ! 0.00% 
600.00 600.00 0.00% 
800.00 800.00 : 0.00% 
1000.00 1000.00 0.00% 
Accuracy +/- .5% of Range 

Manufacture 
Instrulab 
Chandler Engineering 
Ametek 

02899 PO Number: 35569 

Pen 3 
N/A Units N/A Range N/A Units N/A 

Actual Error Standard Actual Error 

N/A 0.00% 0.00 N/A 0.00% 
N/A ERR 0.00 N/A ERR 
N/A ERR 0.00 N/A ERR 

N/A ERR 0.00 N/A ERR 
N/A ERR 0.00 N/A ERR 
N/A ERR 0.00 N/A ERR 

Range 

Standard 

0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

* Accuracy +/- .5% of Range 

NIST Traceable Standard(s) Serial Number 
3506/12916 
22028 
15544 

Range 
-218°C-660°C 
100-30,000 PSI 
5-15,000 PSI 

Accuracy 
+/- .05"C 
+/- .020 % OR 
+/- .025 % OR 

"'Accuracy +/- .5% of Range 

Recall Date 
10/12/2013 
04/24/2013 
04/09/2013 

NISTS's 836/8366608,836/259990,248833, 822/254480 

Calibration Date August 13, 2012 

Calibrated By 

Recall Date August 13, 2013 

C. Swailes 
4. Green, QA Mgr. 

fThis certificate shall not be reproduced except in full, without the written approval of Tech Cal. 

Technology & Calibration, Inc. Houston, Texas 77018 888-546-6506 Ph 713-692-1722 Fx www.techcal.com 
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Pason PENLESS Drilling Recorder 

VELL: Lightning Dock LDG 63-7 THERMASOURCE 102 
JATE: 2012-Aug-14 
TIME: 19:18:00 
HOURS: 0.64 
MINUTES P 1 

TIME SPP 

19:19:00 1026 

19:20:00 1021 

19:21:00 1016 

19:22:00 1012 

19:23:00 1009 
19:24:00 .1006 

19:25:00 1002 

19:26:00 999 

19:27:00 996 

19:28:00 992 

19:29:00 989 

19:30:00 987 

19:31:00 984 

19:32:00 983 

19:33:00 980 

19:34:00 978 
19:35:00 975 

19:36:00 974 

19:37:00 971 

19:38:00 969 

19:39:00 968 

19:40:00 964 

19:41:00 963 

19:42:00 961 
19:43:00 960 
19:44:00 958 
19:45:00 957 

19:46:00 955 
19:47:00 953 
19:48:00 951 

19:49:00 951 

19:50:00 949 

19:51:00 946 

19:52:00 945 
19:53:00 939 

19:54:00 939 

19:55:00 939 



MHenrie | Land ° Water •= Law 

March 22,2012 

Director Jami Bailey 
Division Director 
Oil Conservation Division 
1220 South' St. Francis Drive 
Santa Fe,NM 87505 

Carl Chavez 
Environmental Bureau 
Oil Conservation Division 
1220 South St. Francis Drive 
Santa Fe,NM 87505 

Re: Los Lobos Renewable Power 

Dear Director Bailey and Mr. Chavez: 

Enclosed per your request, please find a form C-141 relating to my client's injection of tracer 
dye intojthe shallow geothermal aquifer near its proposed power plant facility in Hidalgo 
County, New Mexico. I recognize that your office needs information about the injection given 
AmeriCulture's complaint. I also understand that there is not a "perfect fi t" form for this 
situation, which seems to be novel in many ways. So, per your guidance, we have prepared the 
form C-141 and also attached some additional information to provide your office with requested 
information. 

In this letter, I specifically wanted to address what I consider to be a grey area in regulations. I 
also wanted to answer your question about communications with the State Engineer's Office. 

Los Lobos' Discharge Permit for the geothermal project states as follows: 
j 

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 the 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 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. 

michelle@mhenrie.com P.O. Box 7035 ° Albuquerque, New Mexico - 87194-7035 
505-842-1800 126 E. DeVargas ° Santa Fe, New Mexico - 87501 



Director Bailey and Mr. Chavez 
March 22, 2012 
Page 2 of 3 
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The above-cited regulations are (a) tlie Water Quality Control Commission Regulations for 
Ground and Surface Water Protection and (b) the Oil and Gas Regulations for Release 
Notification. The EPA has given New Mexico primacy in water quality issues. The Water 
Quality Control Act gives NMED jurisdiction over most water quality issues. Some water 
quality issues have been delegated to OCD. Reading the above-cited Regulations together, I 
understand them to say that where OCD has jurisdiction, notice of "spills" etc. is to OCD and 
follows OCD requirements, not NMED's. Both regulations discuss corrective actions, and both 
cite to the same triggering standards for clean up: either "toxic pollutants" or exceedance of the 
thresholds stated at 20.6.2.3103 NMAC. hi addition, there are separate Geothermal Regulations 
specific to "Fire, Breaks, Leaks, Spills and Blowouts" at 19.14.36.8 NMAC, which don't trigger 
at amounts less than 25 barrels. 

I want to reiterate that I do not believe that this situation involves "toxic pollutants" or any 
exceedance of the thresholds stated at 20.6.2.3103 NMAC. Nevertheless, as you will see in the 
form C-141, corrective or remedial actions have been taken. Those actions have been taken (a) 
to address community concerns and (b), specifically with regard to AmeriCulture, pursuant to a 
contractual indemnity provision. 

With that backdrop, I fully recognize that there were several uncertainties about whether and 
how to permit a tracer test in a low temperature geothermal aquifer. One question is how to 
characterize the injection of an EPA-approved tracer dye like Rhodamine WT. In your letter, 
you were express (and I appreciated the clarification) that your office is not now asserting that 
the tracer test was an "unauthorized" discharge or release. Absent the clarification, I would be 
concerned that use of form C-141 suggests that such an injection is a "release" per the Oil and 
Gas Regulations (oil, gases, produced water, condensate or oil field waste mcluding regulated 
NORM, or other oil field related chemicals, contaminants or mixtures of those chemicals or 
contaminants that occur during drilling, producing, storing, disposing, injecting, transporting, 
servicing or processing and to establish reporting procedures. 19.15.29.6 NMAC). In recent 
communications with NMED Staff, I understand that their office often receives Notices of Intent 
to discharge for tracer tests so they know what is going on—but these tests do not necessarily 
require a permit. Going forward, for tracer tests in geothermal ̂ aquifers, we might suggest such a 
path for OCD. ^ ' 

j 

I think another uncertainty stems from the situation involving a low-temperature geothermal 
aquifer. As between the State Engineer and the OCD, the Legislature has given a dividing line: 
250° F. So, for use of water under 250° F, the Water Code governs and water rights are required. 
But what about determinations relating to geothermal water quality under the Water Quality Act? 
Does the temperature matter? I have heard different positions on this issue. 

From your letter, I appreciated a third area of uncertainty. Your office apparently characterized 
the tracer test as a matter of "aquifer delineation." This helped me understand why your office 
thought that the State Engineer's Office should be involved because the State Engineer manages 
the waters of the State. 



Director Bailey and Mr: Chavez 
March 22, 2012 
Page 3 of 3 

However, in my experience with the Office of the State Engineer, they do not permit the 
injection of tracer dye—which, in their eyes, is a water quality issue, not a water rights issue. 
My client relied on my experience, and I am not aware of any discussions with anyone from the 
State Engineer's Office about this issue prior to tlie test. 

After my client performed this tracer test, I talked with several State Engineer employees who ' 
confirmed that my understanding was correct, including WRAP Director, John Romero. That 
being said, this tracer test involved more than dye injection—it also involved flushing. The State 
Engineer's Office does need to permit the use of water to flush the dye, and I am now working 
with the District HI Office of the State Engineer to come into compliance on this issue. 

Please let us know if we can provide any more mformation. 

Michelle Henrie 

Attorney for Lightning Dock Geothermal HI-01, LLC and Los Lobos Renewable Power, LLC 

cc. OCD District I I Office, Artesia 



District 1 
1625 N. French Dr., Hobbs, NM 88240 
District H 
811 S. First St., Artesia, NM 88210 

tJH 

io Brazos Road, Aztec, NM 87410 

1220 S. St. Francis Dr., Santa Fe, NM 87505 

State of New Mexico 
Energy Minerals and Natural Resources 

Oil Conservation Division 
1220 South St. Francis Dr. 

Santa Fe, NM 87505 

Form C-141 
Revised August 8,2011 

Submit 1 Copy to appropriate District Office in 
accordance with 19.15.29 NMAC. 

Release Notification and Corrective Action 
OPERATOR | laitial Report [~1 Final Report 

Name of Company Los Lobos Renewable Power, LLC Contact Mike Hayter (801) 875-4200 or 
Address 136 S. Main, Ste. 600, Salt Lake City, UT 84101 Telephone No. David Janney (505) 821 -1801 
Facility Name Lightning Dock\ Facility Type Geothermal 

Surface Owner State Trust Land Mineral Owner State (Lessee is Rosette, Inc.) API No. None 

LOCATION OF RELEASE 
Unit Letter Section Township Range Feet from the North/South Line Feet from the East/West Line County 

6 25 S 19 W 345' South line 930' East line Hidalgo 

Latitude 32.152859°N 

NATURE < 

Longitude 108.830964°W 

OF RELEASE 
Type of Release Minor Volume of Release 400 gallons 

(9.53 barrels) 
Volume Recovered 0 

Source of Release Tracer dye injected for testing Date and Hour of Occurrence 
January 23, 2012. noon-1:00 PM 

Date and Hour of Discovery 
Approx. February 16. 2012 

Was Immediate Notice Given? 
13 Yes (Prior Notice) • No • Not Required 

[f YES, To Whom? 

Work Plan sent by David Janney(AMEC), to Randy Dade and Craig Shapard 
(Artesia OCD) and Carl Chavez (Santa Fe OCD) on Januaryl9, 2012; follow 
up telephone discussion by Michael Hayter (Los Lobos RP, LLC) and David 
Janney (AMEC) to Jami Bailey, David Brooks, and Carl Chavez (Santa Fe 
OCD) on January 19, 2012, at approximately 1:30 PM. 

By Whom? David Janney, AMEC Date and Hour See above 
Was a Watercourse Reached? • Yes S No If YES, Volume Impacting the Watercourse. 

If a Watercourse was Impacted. Describe Fully.* N/A 

I 
I 



Describe Cause of Problem and Remedial Action Taken.* Injection of tracer dye in Rosette's State WeU #7 (State Engineer well number A-36-A S17) 
&r tracer test. 

ose for Test. During pump testing of Well LDG 45-7 in December 2011, monitoring of Rosette State Well #7 suggested that this well could, be 
ected with Well LDG 45-7. The tracer test was conducted for aquifer delineation to determine whether there is any relationship between wells drilled 

m the shallow geothermal outflow (such as Rosette State Well #7) and wells drilled into the deep geothermal aquifer (such as Wells LDG 45-7 and 53-7). 

Tracer Dye Chemical Constituents. An MSDS and additional information about Rhodamine WT is contained at Exhibit 1. Operator does not know the 
percentage of pure Rhodamine WT provided by the supplier, and reasonably believes that chemical constituents included impurities to some degree. 

Iniection of Tracer Dve. 50 kilos of tracer dye was dissolved in a tank containing 400 gallons of fresh water. This solution was injected into Rosette State 
Well #7. During tracer injection, the wellhead pressure never went above 20 psi on the wellhead. 

Flushing of Tracer Dve. The solution was first flushed with 800 gallons of water. Then, over a period of seven days, fresh water was injected into Rosette 
State Well #7 in the following approximate amounts: (a) 24,000 gallons of trucked water, and (b) 2,250,000 gallons of water from a water storage tank 
owned by Rosette, Inc. The source of injected water was one to three cold freshwater wells owned by Rosette, Inc., State Engineer well numbers A-36-A-
S10, A-36-A-S11, and A-36-A-S14, which are connected by pipeline to the water storage tank owned by Rosette, Inc. During water injection, the 
wellhead pressure never went above 30 psi. After approximately 24 hours, injection was by gravity without any added pressure. 

Test Results and Dve Discovery. During closed-loop testing, which started prior to the tracer test and was conducted through February 3, 2012, there was 
no tracer from Rosette State Well #7 found in Wells LDG 45-7 and 53-7. On or about February 16, 2012. we understand that a neighboring property 
owner, AmeriCulture, Inc., discovered tracer dye in the geothermal fluid it was using from a nearby well, Rosette State Well #1, which is the same shallow 
geothermal outflow into which the dye was injected. Operator was not made aware ofthe discovery until February 22, 2012. 

Investigative Action: Sampling. Operator learned of community concern that the tracer dye may be migrating to non-geothermal water wells used for 
drinking water and agriculture. On February 29 and March 1, 2012, Dr. Gregory P. Miller, Geochemical, LLC. conducted a sampling and analysis 
program to evaluate the presence of tracer dye in potable water and agricultural wells. Sixteen wells were sampled. Dye fluorescence analysis was 
conducted in the laboratory of Dr. Bruce Thompson, University of New Mexico, on March 2. 2012. Laboratory analysis with a tracer dye detection limit 
of 0.1 parts per billion was used to test the water. Tracer dye was detected only in geothermal wells within 800 feet of the dye tracer test injection well. 
The remaining 14 agricultural and potable water wells did not contain dye tracer. Dr. Miller's report is attached as Exhibit 2. 

Remedial Action: Treatment. In addition, Operator understands that the holding ponds used for raising tilapia fish at AmeriCulture's facility have been 
* :"t ed with a pink hue. Pursuant to a Joint Facility Joint Facility Operating Agreement (JFOA) dated September 6, 1995, Operator must reasonably 

nnify AmeriCulture against harms arising out of its activities undertaken pursuant to the JFOA. For this reason. Dr. Gregory P. Miller, Geochemical, 
.., visited the AmeriCulture facility on March 1, 7, and 13, 2012 to discuss and plan for water treatment to remove the tracer dye. Dr. Miller verified 

the feasibility of carbon treatment in hot water at the laboratory of Dr. Bruce Thompson, University of New Mexico, on March 5, 2012. Dr. Miller then 
began working with Calgon Carbon Corporation and Siemens on March 6, 2012, to determine treatment options. Kenneth Hale from AMEC visited the 
AmeriCulture facility on March 13, 2012 to begin designing a water treatment system that will use carbon filtration to remove tracer dye from the 
geothermal water before it enters into the AmeriCulture facility. This treatment system and treatment program were offered to AmeriCulture on March 20, 
2012. See Exhibit 3. 

Additional Remedial Concerns. To Operator's knowledge, tracer dye is not a "toxic pollutant" as defined in 20.6.2.7 NMAC nor have the standards of 
20.6.2.3103 NMAC been exceeded. However, Operator has received from AmeriCulture an article. Exhibit 4. which indicates that Rhodamine WT, when 
combined with nitrites, could possibly form Diethylnitrosamine. (Several Nitrosamines are on the "toxic pollutant" list, but Diethylnitrosamine is not). 
Nitrites could exist in AmeriCulture's fish ponds. See Exhibit 4. Because the proposed treatment system and treatment program will remove the tracer 
dye before geothermal water enters the AmeriCulture facility, this concern for possible formation of Diethylnitrosamine is being addressed as well. Dr. 
Miller offered to sample the AmeriCulture fish ponds for Nitrosamines on March 1, 7, and 13, 2012, and was not permitted to do so. 

Describe Area Affected and Cleanup Action Taken.* Through the sampling program described above, the affected area has been identified. The 
affected area is solely the shallow geothermal aquifer only in geothermal wells within 800 feet ofthe dye tracer test injection well. No drinking water or 
irrigation wells have been affected. 

I hereby certify that the information given above is true and complete to. the best of my knowledge and understand that pursuant to NMOCD rules and 
regulations all operators are required to report and/or file certain release notifications and perform corrective actions for releases which may endanger 
public health or the environment. The acceptance of a C-141 report by the NMOCD marked as "Final Report" does not relieve the operator of liability 
should their operations have failed to adequately investigate and remediate contamination that pose a threat to ground water, surface water, human health 
or the environment. In addition, NMOCD acceptance ofa C-141 report does not relieve the operator of responsibility for compliance with any other 
federal, state, or local laws and/or regulations. 

OIL CONSERVATION DIVISION 

Approved by Environmental Specialist: 

J) fee, fa r Approval Date: Expiration Date: 

E-mail Address: / ^ / b ^ t g / ^ V T ^ r T g ^ V ^ ^ g ^ , ^ Conditions of Approval: 

Date: ^ / z . / / z O I 7 _ Phone:^?/- ^ V ^ / , ^ 
* Attach Additional SheetiTf Necessary 

Attached • 



Presto Dyechem Co 
60 North Front St 
Philadelphia, PA 19106 
215-627-1864 

atetriai Safety Data SBi<e^ Ju.yi5.20n 

SECTION I - Mater ial Ident i ty 
Item Name Fluorescent Red Dye 
Part Number/Trade Name Acid red 52; 

Chemical Formula . C27 H30 N2 07 S2.Na 
CAGE Code 25521 
Part Number Indicator A 
MSDS Number 189644 
HAZ Code B 

SECTION II - Manufacturer 's in format ion 
Manufacturer Name Presto Dyechem Co 
Street 6G North Front St 
City Philadelphia 
State PA 
Country US 
Zip Code . . . 19106 
Emergency Phone 215-627-1864 
Information Phone 215-627-1864 

MSDS Preparer 's Informat ion 
Date MSDS Prepared/Revised 01/01/2006 
Act ive Ind i ca to r Y 

SECTION 111 - Physical/Chemical Characterist ics 
Appearance/Odor Red POWDER 
Boiling Point NA 
Melting Point NA 
Vapor Pressure NA 
Vapor Density NA 
Specific Gravity 1 
Solubility in Water COMPLETE 
Container Type R 
Container Pressure Code 1 
Temperature Code 4 
Product State Code S 



SECTJOIN!I IV - Fire and Expjqsion Hazard Data 
Flash Point Method NA i 
Lower Explosion Limit NA 
Upper Explosion Limit NA 
Extinguishing Media WATER, DRY CHEMICAL, C02 
Special Fire Fighting Procedures WEAR SCBA 
Unusual Fire/Explosion Hazards..... NONE 

SECTION V - React iv i ty Data , ' _ _ _ 
Stability... . .' ~YES 
Stability Conditions to Avoid ' WILL PRECIPITATE WITH ACIDS 
Materials to Avoid OXIDIZING AGENTS 
Hazardous Decomposition Products BURNING WILL PRODUCE OXIDES OF 

CARBON AND NITROGEN 
Hazardous Polymerization. NO 
Polymerization Conditions to Avoid WILL NOT OCCUR 

SJCJJON VI - Health Hazard Data 
Route of Entry: Skin YES 
Route of Entry: Ingestion YES 
Route of Entry: Inhalation YES 
Health Hazards - Acute and Chronic NONE DOCUMENTED 
Carcinogenity: NTP NO 
Carcinogenity: IARC NO 
Carcinogenity: OSHA NO 
Explanation of Carcinogenity NONE 
Symptoms of Overexposure NOT KNOWN 
Medical Cond. Aggravated by Exposure NONE KNOWN 
Emergency/First Aid Procedures [EYES] FLUSH WITH WATER [SKIN] 

WASH WITH SOAP AND WATER 
[INHAL] MOVE TO FRESH AIR. 
[INGEST] DILUTE WITH WATER, 
INDUCE VOMITING. 

SECTION VIB - Precaut ions fo r Safe Hand lng^n^Uge^ 
Steps* i f Material Released/Spilled.. .".'77 WEARIAPPROWSATTSAFETY 

; EQUIPMENT. CONTAIN AND CLEAN UP 
SPILL. CONTAIN LIQUIDS USING 
ABSORBANTS, SWEEP POWDERS 
CAREFULLY MINIMIZING DUSTING. 
SHOVEL ALL SPILL MATERIAL INTO 
DISPOSAL DRUM. 

Neutralizing Agent NR 
Waste Disposal Method BURY OR INCINERATE ACCORDING TO 

FEDERAL, STATE AND LOCAL 
REGULATIONS. CONTAINERS SHOULD 
BE TRIPLE RINSED ACCORDING TO 
FEDERAL REGULATIONS. 

Handling and Storage Precautions HANDLE THIS PRODUCT WITH CARE 



Other Precautions 
AND AVOID PERSONAL CONTACT. 
NR 

SECTION VIIB - Control Measures 
FleTpiratory Protect lonT. NIOSH APPROVED RESPIRATOR MOLD EX 

2200 
Ventilation LOCAL EXHAUST 
Protective Gloves RUBBER 
Eye Protection SAFETY GLASSES WITH SIDE SHIELDS 
Other Protective Equipment WEAR APRON/COVERALLS TO MINIMIZE 

SKIN CONTACT 
Work Hygenic Practices ; WASH THOROUGHLY AFTER HANDLING 

SECTION IX - Label Data 
Protect Eye 
Protect Skin 
Protect Respiratory 
Chronic Indicator 
Contact Code 
Fire Code 
Health Code 
React Code 
Specific Hazard and Precaution 

SECTION X - Transportation Data 
Container Quantity 1 
Unit of Measure GM 

YES 
YES 
YES 
NO 
SLIGHT 
1 
0 
0 
NO TARGET ORGANS LISTED FOR 
CHRONIC EXPOSURES 

SECTION XB - Site Specific/Reporting Information 
V o l a t i l e Organic Compounds (P/G) 0 
V o l a t i l e Organic Compounds (G/L) 0 

SECTION XI8 - Ingredients/Identity Infosmatagn 
Color Index # 7. . fT". .45100 
Ingredient Name \ Xanthene 
CAS Number : 3520-42-1 
Propr ie tary NO 
Percent 0 
OSHA PEL NE 
ACGIH TLV NE 

To the best of our knowledge, the information contained herein is accurate. However, Presto 
Dyechem Co does not assume any liability whatsoever for the accuracy or completeness of 
the information contained herein. Final determination of suitability of any material is the 



sole responsibility of the user. All materials that may present unknown health hazards are 
described herein. We cannot guarantee that these are the only hazards that exist. 

I 
i 



(• J M SHOMAKER & ASSOCIATES, INC. 
WAtfiRJftESOURCE AND ENVIRONMENTAL CONSULTANTS 

'Ml 1 BROADBENT PARKWAY NE 
ALBUQUERQUE, NEW MEXICO 87107 

«gf§ FAX (505) 345-9920 
wwWsdh&maker.com February 23, 2012 

Michelle Henrie, Attorney at Law 
126 East DeVargas 

Santa Fe, New Mexico 87501 by email: michelle@mhenrie.com 

Re: Cyrq Energy, dye tracers in groundwater ; 

Dear Michelle: 
You asked about the use of dye tracers, and Rhodamine WT in particular, in water-

resource studies. Tracer studies have been used for many years to measure groundwater 
velocities, and are described in standard textbooks on groundwater.1 Both the U.S. 
Environmental Protection Agency (EPA) and the U.S. Geological Survey have conducted and 
published many studies using dye-tracers in a wide variety of their groundwater and surface-
water investigations, and many other studies are reported in the scientific literature. The 
University of New Mexico Water Resources Program is currently conducting a dye-tracer 
study in Albuquerque, to determine the disposition of septic-tank effluent and the timing of its 
arrival at the water table. 

Rhodamine WT is an EPA-approved fluorescent dye used for aquifer characterization, 
as a water tracer in surface and groundwater systems, and a means of measuring various 
hydraulic parameters.2 It is also NSF-approved for use in such studies. 

Our firm has used Rhodamine as a tracer to mark the drilling water during die drilling 
of a supply well, to provide a means of determining when well-development was essentially 
complete. 

Sincerely, 

JOHN SHOMAKER & ASSOCIATES. TNC. 

John W. Shomaker, Ph.D. 

Cc: Nicholas Goodman, Cyrq Energy 
Michael Hayter, Cyrq Energy 

1 See, e.g., Freeze, R.A., and Cherry, J.A., 1979, Groundwater: Englewood Cliffs, NJ, Prentice-Hall, Inc., 604 p., 
at p. 427.. 

2 See, e.g., Stone, A.T., 2000, Specialty chemicals in the environment: American Chemical Society, Symposia 
papers presented before the Div. of Environmental Chemistry, Preprints of Extended Abstracts, v. 40, 
no. 1, pp. 167-169. 



Results of Groundwater Sampling For a Dye Tracer 
Conducted!February 29 and March 1, 2012 

Cotton City, Hidalgo County, New Mexico 

Prepared for: 

Michelle Henrie, Attorney 
MHenrie 
PO Box 7035, Albuquerque, New Mexico 87194-7035 
126 E. DeVargas. Santa Fe, New Mexico 87501 

March 5, 2012 

GEOCHEMICAL, LLC 
PO Box 1468, Socorro, NM 87801 



Executive Summary 

A dye tracer test was conducted in geothermal wells located near Cotton City, Hidalgo County, 

New Mexico in late January 2012. The purpose ofthe test was to determine the physical 

properties ofthe geothermal reservoir. Public concern was expressed that the tracer may be 

migrating to non-thermal water wells used for domestic use and agriculture. A sampling and 

analysis program was conducted to evaluate the presence of dye in potable water and 

agricultural wells. Sixteen wells were sampled at distances from under 200 feet to over 7 miles 

from the dye tracer injection point. Laboratory analysis with a detection limit of 0.1 parts-per-

billion (ppb) dye was used to test the water. 

Dye tracer was detected only in geothermal wells within 800 feet of the dye tracer test injection 

well. The remaining 14 agricultural and potable water wells did not contain dye tracer. 

GEOCHEMICAL, LLC 
PO Box 1468, Socorro, NM 87801 GBOCHE/niCAL 
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Introduction 

A dye tracer test was conducted at the Cyrq Energy Lightning Dock geothermal project located 

near Cotton City, Hidalgo County, New Mexico in late January 2012. The appearance of dye 

tracer was noted in other thermal wells adjacent to the tracer test. When dye tracer was noted 

in these other wells public concern was expressed that the tracer may be migrating to non­

thermal wells used for agriculture and private water supply. . 

Geochemical, LLC was retained for a fast-track sampling and analysis program to evaluate the 

presence of dye tracer in selected wells in the vicinity of the geothermal dye tracer test. The 

major objective ofthe program was to confirm the presence or absence of dye tracer in private 

wells used for potable water. All Geochemical, LLC activities were conducted by the Principal of 

the company, Dr. Gregory P. Miller, or under his direct observation. 

Sampling Locations 

Sampling locations were selected through coordination with: 

- . * Ed Kerr, Hidalgo County Commissioner; 

» Kacie Peterson and Steve Harman, on-site representatives of Cyrq Energy; 

° Damon Seawright of AmeriCulture, a thermal water user adjacent to the test site; and, 

o Dale Burgett, a thermal water user adjacent to the test site. 

Sample sites were first chosen on the basis of public interest - well owners that had expressed 

a desire to have their well(s) tested to either Cyrq Energy or the County Commissioners' office. 

The county also arrainged for Geochemical, LLC to sample water at the adjacent AmeriCulture 

facility. Additionally, Cyrq Energy sought permission for Geochemical, LLC fo sample wells j 

operated by Dale Burgett. ', j 

The greatest constraint on the number and locations of groundwater samples was time. Public 

and regulatory interest in the distribution of dye tracer in groundwater in the vicinity ofthe tracer 

test required immediate answers. Accordingly, the sampling program was limited to existing 

wells. An additional constraint on selecting sampling locations was the availability of wells for 

sampling. Wells without operating pumps were excluded as time constraints prevented 

installation of appropriate pumps and/or power supplies. 

Page 1 
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Sixteen wells were sampled during the February 29 and March 1, 2012 effort. The locations of 

the sampled wells are depicted in Figure 1 and Figure 2. Well locations are determined from 

handheld field GPS readings, inspectibn using Google Earth, and cross checks with the New 

Mexico Office ofthe State Engineer's WATERS database. Table 1 lists the well locations, 

users and sampling information. 

Sampling Methods 

The rapid response required for this activity precluded development and peer-review of a 

sampling and analysis plan. The sampling program relied on professional experience and 

judgment to collect groundwater samples representative of aquifer condition. Two sampling 

techniques were used: purging and sampling by time; and, purging and sampling according to 

indicators of geochemical stabilization. 

Groundwater sampling with the highest quality level is accomplished using wells, screens, 

casing and pumps designed for the purpose, in an array that is designed to answer a specific 

question. In this project, adaptations were required to use existing wells and pumps. 

Samples were collected at nine domestic wells from a threaded spigot (hose bib) to which a pre-

cleaned (bleach), deionized water rinsed, air-dried nylon threaded hose barb is attached. The 

hose barb is fitted with new vinyl tubing of sufficient length for the sampler to have a work area 

(3 to 8 feet). The hose bib is opened and the rate adjusted to approximately 1-2 gallons per 

minute. Flow from the tubing is directed to a % gallon polyethylene container that is fitted within 

a 5 gallon polyethylene pail. Flow rate is gauged using the 5 gallon pail and timed to the 

minute. 

to 1 mV). Field parameters are measured frequently using calibrated instrumentation and 

recorded. Calibrations were conducted using the manufacturer instructions before each field 

day with a calibration check performed at the end of the day. 

The use of parameter stabilization is a preferred practice in groundwater sampling because it is 

a chemical rather than volumetric method of determining when the water discharging from the 

well is representative ofthe aquifer. Ideally, running calculations are made evaluating the rate 

Flow into the smaller container is monitored for the "field parameters" of pH, Specific 

Conductance (to 10 uS/cm), Temperature (to 0.2 °C), and Oxidation-Reduction Potential (ORP 
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of change of stability criteria. Here, parameter stabilization was evaluated using professional 

judgment rather than by calculation to limit time on each well to about 30 minutes. Purge 

volumes before stabilization varied from 20 to 45 gallons. 

After parameter stabilization a sample is collected from the flowing groundwater stream at the 

end ofthe vinyl tubing in a 500 ml high-density polyethylene bottle, rinsing the bottle and cap 

with flowing sample three times prior to sample collection.: Bottles were labeled uniquely with 

indelible marker, water-tight bagged individually, and placed on ice immediately after collection. 

Samples have remained in Dr. Miller's custody from sampling through the date of this report. 

Unlike the domestic wells, the five non-thermal agricultural wells and two thermal wells sampled 

did not have convenient sampling ports or hose bibs. It was not possible to use the hose bib and 

tubing apparatus, or practical to collect a series of field parameter measurements on these 

wells. In these cases the wells sampled were either running at the time of arrival, or were run 

on arrival - discharging to the ground or tanks for sufficient time to clear water contained in the 

casing and distribution line. Samples from these six wells were either collected directly into 

sample containers, or were collected in a new clean 5 gallon pail and sub-sampled from the pail. 

In all cases, samples and bottles are handled as described in the preceding paragraph (rinsing, 

labeling and preservation as described above). 

Clean sampling procedures were used to the extent practical. Sampling equipment was new 

and unused ,or had been cleaned or stored clean prior to starting the sampling program. 

Disposable, powder-free Nitrile gloves were donned for all sampling equipment and instrument 

handling. Glove changes were made just prior to bottle handling and sampling. Tubing was 

always discarded between samples. All disposable sampling equipment (5-gallon pails, hose 

bibs, % gallon containers) were discarded when contact with visible dye was noted. Dr. Miller 

avoided inadvertent contact with dye by remaining away from equipment and areas used for 

tracer test preparation. 

Dye Detection and Quantification Analysis. Method 

Dye tracers are uniquely useful in hydrology studies because they are visible to the naked eye 

at very low concentrations (~1 ppb) and are detectable at much smaller concentrations using 

spectroscopy. Spectrophotometers measure the wavelength of light emitted by dyes when 

excited with another light source. Dyes differ in the wavelengths that they are excited by and 
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emit. The presence or absence of a dye can be determined by fluorescence (emission) at a 

particular wavelength. 

Dye fluorescence analysis was conducted in the laboratory of Dr. Bruce Thompson, University 

of New Mexico, on March 2, 2012. The analysis was conducted by a research assistant under 

the supervision of Dr. Thompson. Dr. Miller was present for all analytical procedures conducted 

on the 16 groundwater samples with Dr. Thompson's review of the methods. 

A Varian Cary Eclipse Fluorescence Spectrophotometer was used. A dye standard was 

prepared from material from the January 2012 dye tracer study, as supplied by Cyrq Energy. 

Commercial tracer dyes vary in the amount of pure dye contained in the bulk chemical. Dye 

standards prepared in the lab were assigned a concentration using the assumption that the dye 

is 100% pure, and are thus relative concentrations. This assumption is always conservative in 

that relative concentrations are always greater than true concentrations. The detection limit 

determined for this effort was 0.1 ppb relative concentration using maximum excitation. A linear 

calibration curve using medium excitation was prepared using 1.0, 10.1 and 101 ppb relative 

concentration standards for quantitative analysis of samples with visible dye ( » 1 ppb relative). 

Results 

Table 1 presents the analytical results for the sampled wells. Two samples of thermal water 

had quantifiable dye tracer at concentrations of 38.6 and 87.0 ppb relative to pure dye. No 

agricultural or domestic (potable) wells had detectable dye tracer (<0.1 ppb relative 

concentration). 

Summary 

A rapid response sampling program was conducted on to test for dye tracer in non-thermal 

groundwater near the site of a geothermal system dye tracer test. Sixteen wells were sampled, 

two thermal and 14 non-thermal. Dye detections were confined to thermal waters. Dye tracer • 

was not found in non-thermal water. 
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Table 1. Wells sampled for dye tracer near Cotton City, Hidalgo County, New Mexico. 

Dye UTM UTM 
Sample 

ID1 

Sample 
Date 

Sample 
Time 

Concentration 
(ppb)2 

OSE Well 
Number3 

Easting 
(meters)4 

Northing 
(meters)4 

Sampling 
Method Water User 

A0141 29-Feb-12 1200 ND A0141 12701727 3562522 Stabilization Clyde Mahan 

A0145 29-Feb-12 1248 ND A0145 12703265 3561269 Stabilization Linda Ventimiglia 

A0055 29-Feb-12 1343 ND A0055 12700745 3562570 Stabilization Myra Mahan 

MT01 29-Feb-12 1439 ND 12701139 3562401 Stabilization Mark Thomas 

GK01 29-Feb-12 1550 ND 12702990 3568589 Timed Purge Greg Kerr 

A0018 29-Feb-12 1601 ND A0018 12702974 3570885 Stabilization Ed Kerr 

AC Hot 29-Feb-12 1724 87.0 12704503 3559223 Timed Purge Damon Seawright 

AC Cold 29-Feb-12 1740 ND 12702046 3558968 Timed Purge Damon Seawright 

A0091 1-Mar-12 930' 38.6 A0091 12704509 3559405 Timed Purge Dale Burgett 

AO012 1-Mar-12 1016 ND AO012 12702522 3556942 Stabilization Colt Rudiger 

A0276 1-Mar-12 1120 ND A0276 12701958 3553368 Stabilization Jim Victor 

VVC 1-Mar-12 1200 ND A0253 12699959 3559275 Stabilization Valley View Church 

A0083 1-Mar-12 1313 ND A0083 12702078 3558948 Stabilization McCant 

DB1 1-Mar-12 1400 ND 12701671 3558907 Timed Purge Dale Burgett 

DB2 1-Mar-12 1414 ND 12701687 3558872 Timed Purge Dale Burgett 

DB3 1-Mar-12 1426 ND 12701680 3558866 Timed Purge Dale Burgett 
1 Sample ID used for analytical work and Figure 1 
2 Relative to original dye concentration of 100% 
3 Some OSE well numbers unresolved by the date of this report 
4 Readings by handheld GPS, NAD 83 
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Fiaure 1 Map showing wells sampled for dye tracer near Cotton City, Hidalgo County New 
Mexico on February 29and March 1, 2012. Wells depicted in red are geotherma The two 

thermal wells are a.so the only locations where dye tracer was found Not al weMs are 
depicted in the center of the figure for clarity. See Figure 2 for detail of the F.gure 1 center. 
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Pim.ro? nptail of center section of Figure 1. Dye tracer was not detected in all domestic and 
The injection point, State We.. 7, lies about 200 feet north of agricultural wells (bl 

thermal well A0091 
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Lightning Dock Geothermal HI-01, LLC 
Kearns Building, Suite 600 

1 136 South Main Street ' 
: Salt Lake City, UT 84101 

March 20, 2012 

Mr. Damon Seawright 
President 
AmeriCulture, Inc. 
25 Tilapia Trail 
Animas, N M 88020 

Re: Water Quality Remediation Services 

Dear Mr. Seawright, 

This letter agreement (this "Agreement"), i f signed by you, as authorized representative of 
AmeriCulture, Inc. (together with its shareholders, directors, officers, and successors in interest, 
"AmeriCulture"), on or before March 31, 2012, sets forth the agreement between AmeriCulture 
and Lightning Dock Geothermal HI-01, LLC ("LDG"), with respect to certain water quality 
remediation services we will provide in connection with LDG's injection in January 2012 of 
Rhodamine-WT tracer dye into a geothermal well near AmeriCulture's property (the 
"Occurrence"). In this Agreement, AmeriCulture and LDG are each a "Party" and, together, may 
be referred to as the "Parties." 

This Agreement is being entered into pursuant to that certain Joint Facility Operating Agreement 
dated September 6, 1995 (the "JFOA"), that delineates the Parties' mutual rights and 
responsibilities with regard to the geothermal resource under their respective properties. Section 
IV.B.4 ofthe JFOA obligates LDG to indemnify AmeriCulture against harms arising out of any 
activities of LDG permitted by the JFOA. 

AmeriCulture operates a commercial tilapia production facility (the "Tilapia Farm") on property 
located in Hidalgo County, and has alleged that the Occurrence has resulted in some or all of the 
tilapia fish being raised and sold by AmeriCulture being tinted with a pink hue. This Agreement 
lays out our mutual responsibilities with regard to remediating any harm caused as a result of the 
Occurrence. 

1. LDG's Provision of a Water Treatment System. 

Promptly after the full execution of this Agreement, and subject to any events of force majeure, 
LDG shall supply and install, and shall thereafter operate and maintain, a water treatment system 
("System") substantially hi the form as described in Exhibit A hereto, for the purpose of reducing 
Rhodamine-WT concentrations in the water used to cultivate fish at the Tilapia Farm. 



The System will be owned by LDG, and the supply, construction, operation, and maintenance of 
the System shall be without cost to AmeriCulture, provided that AmeriCulture fully cooperates, 
assists and allows LDG and its agents and contractors to access AmeriCulture property as 
necessary and as more fully described in paragraph 2 below. 

LDG will periodically monitor and test the quality ofthe water entering into AmeriCulture's 
tilapia fish tanks and the operation ofthe System to ensure its continued functioning. LDG shall 
have the right to maintain and alter the System as necessary to ensure the water being used to 
cultivate fish at the Tilapia Farm is substantially free of Rhodamine-WT. The Parties agree to 
evaluate the effectiveness ofthe System at least every two years and to make a determination of 
whether the System continues to be needed. 

LDG shall have the right, in its sole discretion, to terminate its obligations under this paragraph 1 
i f (a) AmeriCulture ceases operation of the Tilapia Farm, or (b) AmeriCulture breaches any of its 
obligations under this Agreement. In the event that LDG elects to teniiinate its obligations 
pursuant to the foregoing sentence, it has the right, but not the obligation, to dismantle and 
remove the System. 

2. AmeriCulture's Consideration. 

AmeriCulture agrees, without condition, qualification or payment, to provide LDG and its 
representatives, contractors and subcontractors, access at all reasonable times to AmeriCulture's 
property as necessary for the implementation of LDG's obligations under paragraph 1 above, 
including but not limited to (a) constructing, operating, monitoring, maintaining and 
implementing the System; (b) conducting investigations relating to contamination at or near the 
Tilapia Farm; (c) obtaining water samples from the' Tilapia Farm and related wells as frequently 
as weekly; and (d) assessing the need for, planning, or implementing additional response actions 
at or near the Tilapia Farm. 

In further consideration of LDG's obligations hereunder, AmeriCulture restates and reaffirms the 
JFOA. 

3. Non-Disparagement. 

AmeriCulture agrees that it will not directly or indirectly make, repeat or publish any false or 
disparaging, negative, unflattering, or accusatory remarks or references, whether oral or in 
writing, regarding LDG, its officers, directors, employees and'affiliates, in any dealings with 
third parties including any members ofthe press or media, and LDG's customers, potential 
customers, suppliers, contractors and employees. 

4. Complete and Binding Agreement; Amendments. 

This Agreement sets forth all ofthe terms and conditions ofthe agreement between the Parties 
concerning the subject matter hereof and supersedes any prior oral communications. This 
Agreement may be amended only by a written document signed by the Parties. 
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5. Severability. 

In the event that any ofthe provisions of this Agreement are found by a judicial or other tribunal 
to be unenforceable, the remaining provisions of this Agreement will remain enforceable. 

6. , Nonadmission. 

This Agreement is being entered into solely for the purpose of settling disputed claims, and shall 
not be construed as: (a) an admission by LDG of any (i) liability or wrongdoing to 
AmeriCulture, (ii) breach of. any agreement, or (iii) violation of a statute, law or regulation; or 
(b) a waiver of any defenses as to those matters within the scope of this Agreement. LDG 
specifically denies any liability or wrongdoing with respect to the Occurrence, and AmeriCulture 
agrees that it will not state, suggest or imply the contrary to anyone, either directly or indirectly, 
whether through counsel or otherwise. 

7. Governing Law. 

This Agreement shall be governed by New Mexico law. 

8. Dispute Resolution; Waiver of Jury Trial. 

Any dispute that arises in connection with this Agreement and that is not resolved informally by 
the Parties within thirty (60) days after notice ofthe dispute is given to a Party may be referred 
by either Party to the American Arbitration Association for arbitration. The arbitration shall be 
conducted by one (1) mutually agreeable, impartial arbitrator in Albuquerque, New Mexico. The 
award of the arbitrator shall be final and binding upon the Parties without right of appeal to the 
courts. Notwithstanding ithe foregoing, any Party may seek injunctive relief to prevent immediate 
harm arising from the breach of the other Party's obligations hereunder. To the fullest extent ' 
permitted by law, each ofthe Parties hereby waives any right to trial by jury with respect to any 
dispute arising out of or relating to the enforcement, interpretation or existence of this 
Agreement which may be brought in a court of law. 

9. Costs. 

Each Party shall pay its own costs and fees, including attorneys' fees and other legal fees in 
comiection with and enforcement of this Agreement. 

This Agreement may be signed by the Parties in multiple counterparts, each of which shall 
constitute an original, but all of which together shall be deemed one and the same instrument. 
No Party to this Agreement shall be bound hereby until a counterpart of this Agreement has been 
executed by all Parties hereto. 

10. Counterparts. 

[SIGNATURES FOLLOW ON NEXT PAGE] 
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Sincerely, j 
l 

LIGHTNING DOCK GEOTHERMAL HI-01, LLC 

Date: March 20, 2012 

Acknowledged and Agreed, 

AMERICULTURE, INC. 

Printed: Damon Seawright 

Title: President 

Date: March ,2012 

Printed: Nicholas Goodman 

Title: Chief Executive Officer 
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EXHIBIT A - DESCRIPTION' OF WATER TREATMENT SYSTEM 

[SEE ATTACHED] 



Water Treatment System - Rhodamine Removal 
AmeriCulture Facility, New Mexico 

CERQ Energy 

j 
Concept Summary 

The water treatment system will reduce the rhodamine concentration in the process water using granular 
activated carbon (GAC) as an adsorbent. GAC adsorbent of rhodamine has been bench tested (by 
others) and is considered an efficient media for rhodamine removal from high temperature water. The 
water temperature has been reported to range from 180 to 240 degrees F. The new water treatment 
system will tie into the existing 3" carbon steel (CS) line that runs from the existing well to the existing, 
12-inch diameter CS standpipe. The tie-in will be'achieved with 3" galvanized steel (GS) piping. Hot 
(geothermal) well water (180-240°F), will be diverted to a 5,000 gallon, vertical, surge tank where steam 
will be permitted to vent and large particles will be permitted to settle out of suspension. The surge tank 
will be fitted with a steam vent to prevent over pressurization, as well as a manway and drain valve to 
facilitate the removal of settled solids. The process stream will flow from the surge tank through a 3" GS 

| line, to a pump regulated at a flow rate of approximately 100 gallons per minute at 50 psi, to match the 
incoming flow rate during production well operations. An identical, redundant pump will be installed in 
parallel to allow servicing of the pumps without having to shut down the entire system. A level 
transmitter located in the surge tank will control the variable frequency drive of the operating pump to 
maintain a proper water operating level in the tank, balancing process flow to production flow. A low 
level set point will be established for low water pump shut off. A high level set point will also be 
established to activate a local, high water alarm light. A magnetic flow meter with a local, flow indicator 
and a pressure indicator will be located downstream ofthe pumps. 

The water from the pump will flow through a 3" line to a bank of two bag filters. The first bag filter will 
have a filter element of 25 microns, and the second will have a filter element of 10 microns. A second 
bank of identical filters will be installed in parallel in order to allow filter element changes without system 
shutdown. A pressure indicator will be located before and after each filter housing to provide a means of 
monitoring filter performance and indicating when filter changes are necessary. The filters will remove 
large particulates anticipated to accumulate in the surge tank. Removal of these particulates will 
increase the life ofthe GAC media. 

After passing through the filters, the water will flow through a 3" line to two GAC vessels installed in 
series. Each vessel will contain 2000 Ibs of GAC. The first vessel, or Lead vessel, will remove the 
majority of the rhodamine in the water, and the second vessel, or Lag, will polish the stream to ensure 
that rhodamine levels are below detection limits. When the media in the lead vessel reaches rhodamine 
breakthrough, the media will be refreshed, and placed back online as the new lag vessel. The old lag 
vessel will be plumbed to become the new lead vessel. Sample valves will be located before, between, 
and after the GAC units allowing the operator to analyze the performance of the units and to determine 
media replacement schedules. ' 

A pressure regulator will be located downstream of the GAC units in order to keep the system 
pressurized and prevent steam flashing within the treatment system. After the pressure regulator, the 
process stream will be directed either to the existing standpipe or the existing thermal adjustment tank, 
as needed, before being delivered to the existing process by the facility operator. 

The new water treatment components will be installed on a concrete pad near the tie-in point adjacent to 
the existing standpipe and surge tank. A 20 ft X 20 ft X 8 inch pad is anticipated. The components will 
be assembled and connected in the field with galvanized steel fittings and EDPM high temperature hose. 

Figure 1 shows the General Process Flow Diagram for the system, Table 1 contains an Equipment and 
Materials Schedule, and Appendix A contains Manufacturer's Data Sheets for the equipment and 
materials. 
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Water Treatment System - Rhodamine Removal 
AmeriCulture Facility, New Mexico 

CERQ Energy 

Table 1. Equipment and Materials Schedule 

Item Description Model Qty Unit 
1 Goulds Pumps™ Frame Mounted End Suction Stainless Steel Pump 4SHFMR2C2 2 Ea 
2 AC Tech™ Variable Frequency AC Drive ESV552N02TXD 1 Ea 
3 Gems Sensors and Controls™ Ultrasonic Level Transmitter UCL-510 1 Ea 
4 Pentek™ Bag Filter Assembly AC8024S3 4 Ea 
5 Siemens Water Technologies™ Granular Activated Carbon Vessels HP®2000SS 2 Ea 
6 Badger Meter™ Magnetic Flow Meter M Series, 3-Inch 1 Ea 
7 Sani-Tech® High Temperature Food Grade Hose GFDA-2000, 3000 TBD LF 
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Item 1 



GOULDS PUMPS SSH Frame Mounted 
End Suction Stainless Steel Pumps 
MODEL : 4SHFRM2C2 

Hydraulic Data Motor Data SSH S Group 
e Model 

Qty. 
Maximum Flow Flow at Duty Point Maximum TDH TDH at Duty Poin tNPSHR Voltage / Phasa / Endoai 

SSH S Group 
e Model 

Qty. 

199 USg.p.m 100 USg.p.m. 141 ft 115ft 7ft 460V 3PH TEFC 4SHFRM2C2 1 

Subrrittal Prepared fon_ 
Bigineer: 

Job: 

Subrrittal Prepared rjy:Woodpiack 
Submittal Date: 2012-03-15 

Contractor: 
Company: 
Approved byj_ Date: 

Chasms! Steel IBsdpJata, Qockwisa Rotation Viewed from Drive End; 
Fundatiin de Azero, Hotaclda en Dimci6n de las Agufas del Stehj Wsfo desde el Extreme del Motor 

DISCHARGE 
DfSCAKGA 

SUCTIOM 
SUCTION X P 

DC 

"A"-19 BSP' 

HCS.ES 
p sow. 

AGVJEROS 

1 

Dimension Value Dimension Value 

AS 7 3 / 8 HG 3 

C ref | 18 HP 1 , 
CP 16 1/ 2 P max 9%. 

CPmax I6V2 X 63/a 

DC 5 Y 31/4 

DD 43/< Z 3 5 / 8 

HA 12 

HB 31 

HD 8V4 

HE 4'/4 

HF 29 

Printed fiom data file 
2012-03-15 



SSH Frame Mounted 
End Suction'Stainless Steel Pumps 
MODEL:4SHFRM2C2 

Hydraulic Data ; Motor Data SSH S Group 

a Model 
Qty. 

Maximum Flow Flow at Duty Point} Maximum TDH TDH at Duty Poin iNPSFk Voltage / Phase / Enclosu 

SSH S Group 

a Model 
Qty. 

199 USg.p.m 100 USg.p.m. 141 ft 115 ft 7 f t 460V 3PH TEFC 4SHFRM2C2 1 

Subrrittal Prepared for: 
Engineer: 
Subrrtofffepared by:Wood, Jack 

Job: 

Subrrittal Date: 2012-03-15 

Contractor: 
Company: 
Approved by^ Date: 

Engineering Data 
Pump Code: 4SHFRM2C2 
Pump Size: 11/2x2 1/2 - 6 
Pump Max Horsepow er: 6.3437 hp 
Pump Horsepow er at Rating Point: 5.30 hp 
Purrp Shut Off Head: 141 ft 
Motor Speed: 3450 rpm 
Max. Temperature: 212 °F 

Liquid: Water 
MDtorCode: H11142 
System Input Paw er: 3- 460 V 
Motor Rated Horsepow er: 7.50 hp 
Max. Frequency60 
Electrical Ehclosures:TEFC 
Motor Standard: NEMA 
Suction Range Standard:ANSI 
Suction Flange Rating: Class 150 
Suction Size: 2 1/2" 316SS 
Discharge Flange Standard-ANSI 
Discharge Flange Rating: Class 150 
Dscharga:1 1/2"316SS 
Approximate Nat Weight: 99 lb 
hipelier Size: 6Vis" 
hpeller Construction: Closed 
IrnpeHer Type: Radial impeller 
hpeller Material: 

316L Stainless Steel 
Sense of Rotation: Cfackw ise from the drive end 
Shaft Seal: Carbon/Sil-Carbide/EPR 

Standard Equipment / Capability: 
Qosa coupled or frame mounted end suction pump. 
All liquid handling components of AISI 316L statinless steel. 
Flanged connections to mate with standard ANSI 150 lb raised face flange. 
Discharge islop centerline for piping flexibility. 
Close coupled version uses standard NEMA JM frame motors. 
Frame mounted version usss standard NEMAT frame motors. 
Uses standard John Crane Type 21 mechanical seal. 
Maximum wortdng pressures to 230 PSI 
Maximum temperatures to 250 F 
Enclosed impeller with replaceable wear ring for high efficiency and long pump life. 

Printed from data fiia 
2012-03-15 



I GOULDS PUMPS SSH Frame Mounted 
End Suction Stainless Steel Pumps 
MODEL: 4SHFRM2C2 

Hydraulic Data Motor Data SSH S Group 

a Model 
Qty. 

Maximum How J Flow at Duty Polni Maximum TDH, TDH at Duty Poin ̂ NPShf, Voltage / Phase / EncSosJ 
SSH S Group 

a Model 
Qty. 

199U3g.p.m. } 100 USg.p.m. 141ft 115ft 7ft 460V 3PH TEFC 4SHFRM2C2 1 

Submittal Prepared fon_ 
Biginear: 

Job: 

Subrrittal Date; 2012.03-15 

^ui3"Wa(er" 

Contractor:___ 
Company: 
Approved byj_ 

Duty Chart: 3500 RPM 

[%J-^ Rated Bfte'ency 
6o| 

0 ^ n " i i \ m i ) n n i V u i | u n p K r i r ^ 
0 10 20 30 40 50 60 70 80 90 100 110 120 130 140 156 160 170 180 190 2©0 210 fJUSg.p.m.] 

Printed from data file 
2012-03-15 
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CTT' AUTOMATION 

Tha COTIBSny j Pfe&ets | RaquestAQuota j How To Order | Lino Cord | Manufacturers j Literature | Slog 

Homo -I Contact Us | Sitemap 

(800) 894-0412 

> f tK&Kft » teaie > SMVector > Sub-Micro Drives 

(800) 894-0412 (208) 368-0415 (Fax) 

Standard Duty NEMA 1 (IP31) 

The SMVector NEMA 1 (IP31) is the most common and cost effective 
drive enclosure for a wide range of applications including packaging, 
material handling / conveying, positive displacement pumping, and 
HVAC systems. The power ranges of the SMVector with NEMA 1 
(IP3i) include: 

. 120/240V - lPhase Input up to 1.5 HP (1.1 kW) 

. 200/240V - 1 or 3 Phase Input, up to 3.0 HP (2.2 kW) 

. 200/240V - 3 Phase Input, up to 20 HP (15 kW) 
• 400/480V - 3 Phase Input, up to 60 HP (45 kW) 
Q 480/600V - 3 Phase Input, up to 60 HP (45 kW) 

If you are looking for AC Tech SMVector Drives, please call us at (800) 894-0412 or email us at 
tefS#^awteaa«i»*©t we will do our best to help you find the AC Tech SMVector NEMA 1 VFD that you are 
looking for at the most competitive prices possible. If you are searching for AC Tech SMVector NEMA 4 Inverter 
technical information (data-sheets) please use the datasheets or product selection guide page links. 

Washdown Duty NEMA 4X (IP65) 

The SMVector NEMA 4X (1P65) is available in two enclosure materials 
for indoor only use and for indoor/outdoor use. These rugged enclosure 
options are ideal for many industries including food / beverage, waste 
water, chemical metering and processing, and pharmaceuticals. The 
power ranges of the SMVector in NEMA 4X include: 

» 120/240V - lPhase Input, up to 1.5 HP (l.lkW) 
. 200/240V - 1 or 3 Phase Input, up to 3.0 HP (2.2 kW) 
. 200/240V - 3 Phase Input, up to 20 HP (15 kW) 
. 400/480V - 3 Phase Input, up to 30 HP (22 kW) 
• 480/600V - 3 Phase Input, up to 30 HP (22 kW) 

NEMA 4X (IP65) with Integral Disconnect 

• Brochuro'Catateg 
• Operating InstraetSrais 

The SMVector with Integral Disconnect is available in a rugged NEMA 
4X (IP65) indoor enclosure idea! for many industries including food / 
beverage, waste water, chemical metering and processing, 
pharmaceuticals and more. The integral disconnect switch offers the 
ability to isolate the motor for maintenance and servicing. Also the 
disconnect switch handle is lockable and is made of red and yellow 
materials for high visibility. The power ranges of the SMVector in 
NEMA 4X with Integral Disconnect include: 

Product Selection Gufda 

Waw Products 

User Manuals 

Software 

Catalogs 

Haw T0/FAQ9 

Product Articles 

Part No: 

OR 

Manufacturer: 

SEARCH ^ 

Seanefa T igs 

Can't find a part number? 
Eandi Us. 

LEESON Drives 

The &HS Series VndSsar 
(Cantonal is designed for 
easy installation into your 
control panel. The 
compact size of this 
control, along with its 
contactor style design, 
takes up little room in 
your control panel and 
makes it easy to wire to. 
This control is easy to 
program and has auto 
tuning to make sure you 
get all the performance 
you need, lt is designed 
for either Vector or V/Hz 
mode. 
Hitachi Drives 

raw 
tewsiSar !B*$jte features 
state-of-the-art circuitry 
and components to 
provide high performance. 
The housing footprint is 
exceptionally small, given 
the size of the 
corresponding motor. The 
Hitachi L100 product line 
includes more than a 
dozen inverter models to 
cover motor sizes from 1/4 
horsepower to 10 
horsepower, in either 230 
VAC or 460 VAC power 
input versions. 



Kpl k w | I N I A ] | Model Size Model Size 

12D/240V* - 1 Phase Input (3 Phase Outpat) 

0.5 0.37 2.4 ESV371N01SXC Rl ESV371N01SMC AA1 

1 0.75 4-2 ESV751N0ISXC Rl ESV751N01SMC AA1 

1.5 1.1 6.0 ESV112N01SXC R2 ESV112N01SMC AA2 

0.5 0.37 2.4 ESV371N01SXE Rl ESV371N01SMC AA1 

1 0.75 4.2 ESV751N01SXE Rl ESV7SIN01SMC AA1 

1.5 1.1 6.0 ESVU2N01SXE j R2 ESV112N01SM.C AA2 

* 120/240V models provide 0-230V output even with 120V input applied. 

Power Output 
Current NEMA4X Indoor [C] / Outdoor [E] 

NEMA4X w/Disconnect 
Indoor 

Hp kW I N [ A ] Model Size Model Size 

20A740V - 1 or 3 Phase Input (3 Phase Output) 

0.5 0.37 2.4 ESV371N02YXC Rl ESV371N02YMC AA1 

1 0.75 4.2 ESV751N02YXC Rl ESV751N02YMC AA1 

1.5 1.1 6.0 ESV112N02YXC R2 ESVI12N02YMC AA2 

2 1.5 7.0 ESV152N02YXC R2 ESV152N02YMC AA2 

3 2.2 9.6 ESV222N02YXC SI ESV222N02YMC AD1 

0.5 0.37 2.4 ESV371N02YXE - Rl ESV371N02YMC AA1 

1 0.75 4.2 ESV751N02YXE Rl ESV751N02YMC AA1 

..5 1.1 6.0 ESVI12N02YXE R2 ESV112N02YMC AA2 

2 1.5 7.0 ESV152N02YXE R2 ESV152N02YMC AA2 

3 2.2 9.6 ESV222N02YXE SI ESV222N02YMC AD1 

•Filter versions are also available in 1-phase: Replace the "YX" in the Model Part Number with an "SF". 
*'Filter versions are also available in 1-phase: Replace the "YM" in the Model Part Number with an "SL". 

Power 
Output 
Current 

NEMA4X Indoor |C or D] / Outdoor [E 
orFJ 

NEMA4X w/Disconnect 
Indoor 

Hp kW I N [A1 Model Size Model Size 

20O/24OV - 3 Phase Input (3 Phase Output) 

5 4 16.5 ESV402N02TXC 1 V1 ESV402N02TMC AC1 

7.5 5.5 23 ESV552N02TXD Tl ESV552N02TMD ABl 

!0 7.5 29 ESV752N02TXD TI ESV752N02TMD ABl 

15 11 42 ESV113N02TXD Wl ESV113N02TMD AFl 

20 15 54 ESV153N02TXD Wl ESV153N02TMD AFl 

5 4 16.5 ESV402N02TXE VI ESV402N02TMC AC I 

7.5 5.5 23 ESV552N02TXF T l ESV552N02TMD ABl 

10 7.5 29 ESV752N02TXF Tl ESV752N02TMD ABl 

15 11 42 ESV113N02TXF Wl ESV113N02TMD AFl 

20 15 54 ESV153N02TXF Wl ESV153N02TMD AFl 
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UCLr5lO — Transmitter/Multipoint 
Switching Combo 
> 49-inch (1.25m) range. Compact sensor with 2"dead band and 

beam wtotti ara optimized for small tank applications 
M"NPT mounting 
i> Reliable, non̂ cootact alternative to float and conductivity level 

sensors for corrosive, sticky or dirty media 
i> Outputs continuous level and provides full pump, or valve control 
> PVDF transrluicer for corrosive liquid media 

The OCL-510 is a gaajeral purpose ultrasonic sensor providing non-contact level 
detection up to 49.2" (1.25m), with 4 relays for switch or control functions and 
coriUnuous level measurement. This compact unit offers a non-contact alternative to 
our ffoaJ or conductance sensors in small tank chemical feed or handling applications 
whan corrosive, sticky or dirty media is involved. 
The configuration software, supplied with the sensor, provides flexible system 
integration or retrofit of existing level devices with configuration control. Integral 
level automation functions can further reduce system costs through the reduction 
of external control hardware. The analog output enables local tank level indication, 
remote PLC monitoring or automation factions. Gems UCL-510 is the non-contact 
solution for small tank level switch, control and measurement. 

Ratige 49.2" (1.25 m) 
Accuracy 0.125" (3 mm) 
Resolution 0.019" (0.5 mm) 
Beam Width 2" (5 cm) 
Dead Band 2"(5 cm) 
Supply Voltage 24VDC (loop) 
Loop Resistance 400Q max 
Consumption 0.5W 
Signal Output 4-20 mA, two-wire (when loop powered) 
Contact Type (4)SPSTrelays1A 
Loop Pall-Safety 4 mA, 20 mA, 21 mA, 22 mA or hold last 
Relay Fall-Safety Power loss: Hold last; Power on: Open, close or hold last 
Hysteresis Selectable 
Configuration Software PCWindows®USB2.0 
Temp. Comp. Automatic over range 
Process Temp. 2O*Fto140'>F(-7'>CtO+S0'C) 
Ambient Temp. -31'F to +140°F {-35°C to +60*C) 
Pressure MWP = 30 PSI 
Enclosure Type 6? encapsulated, corrosion resistant S submersible 
End. Material PC/ABS FR , 
Strain Relief Mat. Santoprene9 

Trans. Material PVDF 
Cable Length 48"(1.2m) 
Cable Jacket Mat. Polyuretfiane 
Process Mount 1"NPT(1"G) 
Mount. Gasket Vrton® 
Classification General Purpose 
Approvals CE, cFMus 

Typical Applfcatfess 
• Water and Waste Water 
• Control Automation 
• Chemical Feed 

»Food and Beverage 
•Acids, Inks, Paints 
> Slurries 

CeatosI m i $%fUch FsncfJoas 
• 2 pumps with 2 alarms ' 
• 1 pump with 3 alarms 
• 2 pumps (lead-lag) with 2 alarms 
• 2 pumps (duplexing) with 2 alarms 
• 4 level switch points 

".mm Visit rnm.SsmsSeasors.com pr most current information. 



Versatile Appiicatloa 
Controller 
• Auto fill/empty 
• Can control 2 pumps/valves 
• Lead/lag 
• Duplex 
• Unused relays may be used as additional alarms 
The UCL-510 feature programmable level intelligence and can be reconfigured for 
different sensing duties (such as switch actuation points) after installation. This is an 
advantage over our float or conductivity type sensors. The user-friendly configuration 
software provides un-matched accuracy and programming for control applications. 
Multi-function relay control, coupled with 4-20 mA output generates amazing control 
capabilities. Advanced signal processing techniques provides the UCL-510 with next 
generation digital processing for control. The UCL-510 is level control made simple. 

Switching 
•High level alarm (1-4) 
•Lowlevel alarm(1-4) 
• Any combination ot high and/or low alarms 
The UCL-510 provides a non-contact alternative to our float and conductivity probes 
multipoint level switches. It'combines 4 built in SPST relays, with a selectable 
hysteresis that eliminates relay chatter from turbulent media. Additionally, non-contact 
sensors are immune to the performance issues influenced by changes in a media's 
specific gravity. 

Continuous Transmitter 
• Adjustable 4-20 mA output 
• Reversible output 
• Interface directly to local display and/or to PLC, SCADA, DCS systems 
• Remote displays/controllers can increase relay functionality 
The UCL-510 is a good non-contact alternative to our XT float type transmitters 
for challenging media that can damage moving parts. The UCL-510 is for sticky, 
scaling or corrosive media. It provides exceptional measurement accuracy (0.125"), 
resolution (0.019") and repeatability ensuring overall system performance reliability. 

Wiring 

Red BIk WM Gm Blu Org Yal Pur Brn 
Power Return TX(Out) RXfln) Rlyl Rly 2 Rly3 ttly 4 Riytan 

How To Order 
Select by Part Number. 

UCL-510 Transmitter/Multipoint Switch with Configuration 
Software and Fob 225100 

Replacement/Additional Configuration Fob 227100 

CoufigMrstfos Software 
• Free download @ QemsSensors.com/software 
• Windows XP or 2000 compatible; USB 2.0 connection 
• Provides configuration, file management (saving, 
printing, backup), and troubleshooting 
The user interface allows you to take complete visual 
control of your set-up and configuration. Using simple 
menus and visual representations, the confusion of 
target calibration are gone. Once you have completed 
your configuration design, simply click "Write to Unit" 
and the UCL-510 is configured, it also enables multiple 
UCL-510's to be configured with just a click of the 
button. It even generates viewable:and printable PDF 
wiring diagrams of your configurations to simplify and 
ensure proper field installation. 
Gems supplies the USB Fob required to use the 
configuration software with each UCL-510 sensor. 
Replacements or additional Fobs may be ordered 
separately. 

Visit www.GemsSensors.com for most currant information. mm 
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Bag Filters and Bag Vessel Assembly Housings for Filter Bags Page 1 of6 

Hame >• Point of Entry Water Systems > Sag. Filter 1 [Systems 

Bag Filter Vessel Housing Assemblies & Filter Bags 

Sleet High Flow T 
#19 Polypropylene #20 Polypropylene Bag Steel' ASME Coded Steei Strap Band 

BagHoasfags Bag Hoggings GP Housings Bag AC Housings Bag Filter Housings 

Suiiisfcrt Sled 

PBH-410 Specs: 
> Polypropylene 
> Lightweight 
> Resists Corrosion 
> Up to 50 gpm 
> Up to 100 deg F 
> Up to 100 psi 
> From $135-$ 150 

PBH-420 Specs: 
> Polypropylene 
> Lightweight 
> Resists Corrosion 
> Up to 50 gpm 
> Up to 100 deg F 
> Up to 90 psi 
>From$158-$178 

High Flow Specs: 
> Steel 
> Adjustable Legs 
> Viton Cover Seal 
> Up to 220 gpm 
> Up to 300 deg F 
> Up to 200 psi 
> From $493-$2100 

ASME UM Stamp: 
> Steel 
> Adjustable Legs 
> Hinged Cover 
> Up to 220 gpm 
> Up to 300 degF 
> Up to 150 psi 
> From $1249-
$3255 

Steel Strap Band: 
> Steel 
> Adjustable Legs 
> Easy to Use 
> Up to 220 gpm 
> Up to 300 deg F 
> Up to 150 psi 
> From $432-$2266 

PBH-418-l PBM-42Q-1 
(1" Met/Outlet) (1" Inlet/Outlet) 
$139.99 Each $167.99 Each 

PBH-410-15 mWrAM-lS 
(1.5" Met/Outlet) (1.5" Met/Outlet) 

$149.99 Each $177.99 Each 

Replacement Bags: Replacement Bags: 
Use 4" W x 8-5/8" L Use 4" W x 18" L 

Filter Bags below Filter Bags below 

Aluminum 

OK if pH 6.5-8.5 & 
TDS under 500 

PLSS #1 Series 

Carbon Steel™ 
(2.0 Cubic Feet) 

15" Basket 
220 GPM 

Ok with high pH 

i 
Filter Bag Size #1 
T 'Wx 16.5" L Bag 
100 psi 90 gpm 2" 

Filter Bag Size #2 
7*'Wx32"LBag 
100 psi 200 gpm 2" 

Filter Bag Size #1 
7" W x 16.5" L Bag 

(2M Cubic Feet) 
15" Basket 

90 GPM thru 2" Pipe 

PBH-410 Parts & PBH-420 Parts & 
Accessories: Accessories: 

PBR-4K0-BK10" PBR-42Q-BK2T 
Replacement Basket RepfacemertBiasfa 

144357 Replacement 144357 ReplaffiamgMfr 
' Ball Valve BaEVaJw 

Filter Bag Size #2 
7"Wx32"LBag 
100 psi 220 gpm 3" 

GP593AL1.25 
Filter Bag Size #3 
4.1"Wx8"LBag 

200 psi 20 gpm 

Miter Bag Size #2 
7"Wx32"LBag 
(A A Cubic Feet) 

30" Basket 
220 GPM thru 3" 

Pipe 

PL§§ #2 Series 
7"Wx32"LBag 
(4.4 Cubic Feet) 

30" Basket 
220 GPM 

T 

http ://www. waterfilters. net/B ag-Filter-Housing- Sy stems.Mmi 3/16/2012 



M®m&> gftiat of Entry Water Systems > BtgFtEter System > ASiME-CMed Steel f i l t e r Baf&j 
;>AC8024S3 J 

Pentek AC8024S3 ASME Coded 304 Stateless Steel 
Bag Housing 

3" Inlet/Outlet; 304 Stainless Steel; Use Filter Bag Size #2 

1 
9 V 

Pentek AC8024S3 ASME Filter Bag Housing Specs: 
Housing Material: 304 Stainless Steel 
Basket: Stainless Steel 
Maximum Flow Rate: 220 GPM 
Inlet/Outlet Size: 3" 
Maximum Pressure: 150 PSI 
Maximum Water Temperature: 300 F 
Filter Bag Size: 2 
Leg Type: Band Clamp 
Diameter: 8.0 Inches 
Dimension A (In.): 6 Inches 
Dimension B (Int.): 42 Inches 
Dimension C (In.): 45-5/16 Inches 
Dimension D (In.): 22 Inches 
Standards: ASME Coded Section VXH Div. 1 
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HP®2000SS Liquid Phase Adsorber 

Applications 
The HP®2000SS is a carbon adsorber 
designed for high pressure, high tempera­
ture, or corrosive liquid phase treatment 
applications where stainless steel materials 
of construction are 
required. Applications for the HP®2000SS 
include: 

• Process purification - byproduct 
removal, decolorization 

• Wastewater treatment 
• Chemical spill cleanups 
• Storage tank cleanouts 

Installation, Startup 3nd Operation 
Siemens can provide a total service 
package that includes utilizing OSHA 
trained personnel providing on-site carbon 
changeouts, packaging and transportation 
of spent carbon for recycling at our 
reactivation facilities, where the organic 
contaminants are thermally destroyed. 

We provide instructions on sampling the 
spent carbon and completion of our spent 
carbon profile form. Spent carbon 
acceptance testing can be performed at 
our certified laboratory. When requested a 
certificate of reactivation will be issued. 

| Benefits and design features 

Wm Ready to use adsorber, simple 
j :ri5jal!atioti and operation 

a ASME code section V31I (stamped) 

L » 316SSow5iUiitiJOn 

• Suitable for applications to 125 psig 
F ' and 200* f 

f • Ranged process connections 

M Rupture Disc (or pressure relief 

I • 1" drain :>crt.ar)d 3" media ouflet 

• Top i marWvay allows for easy 
I : internal inspection 

. • For* dianneH and lifting lugs 
provided ferrooveiriem/pteterneni'*' 

K* of onH o»? site-., 
• Adsorber UN,"J>0T approved 

transportation container for RCW , * i 
hazardous carton 

SIEMENS 



OWMWTMW. A m w x w n l W j h t wpprox.) s r«9 r 

tnhn connection r flanged 

OutMconnanbn 3* flanged 

Drain / sampla connection 1* Banged 

V»nl conntalon T flanged with rupture disc 

Media w t l t t r flanged 

Tap marrway H-x i re f f lp tks l 

internal distributors 31 ess 

Carbon (91 TCIWM (cu. f t ) 68 

Cross aKtlonal a r u (so. f t ) 15.9 

Apprcj*T>«U oa*on wetjM 2.009 

Eno«ywttoht(Ibs.) 1309 

Syswm operating wtt j t t f (las.) 7.300 

Pressur*, psig (max.) 12S 

Tamperatura, dag. F ( m i d 200 

Maximum flow rat* (gpm) 100 

Conoct <!«M i t rax Dew (ntnutu) s 

HP* 2000SS Pressure Drop 
(Water Temperature: 55°F) 

40 60 

Row (GPM) 

Warning 
Safety Note: Wet activated carbon readily adsorbs 
atmospheric oxygen. Dangerously low oxygen 
levels may exist in closed vessels or poorly 
ventilated storage areas. Workers should follow 
ail applicable state and federal safety guidelines 
for entering oxygen depleted areas. 

All information presented herein is believed 
reliable and in accordance with accepted 
engineering practices. Siemens makes no 
warranties as to completeness of information. 
Users are responsible for evaluating individual 
product suitability for specific applications. 
Siemens assumes no liability whatsoever for any 
special, indirect or consequential damages arising 
from the sale, resale or misuse of its products. 

The information provided in this flyer contains merely 
general descriptions or characteristics of performance 
which in case of actual use do not always apply as described 
or which may change as a result of further development 
of the products. An obligation to provide the respective 
characteristics shall only exist if expressly agreed in the 
terms of contract. 

All product designations may be trademarks or product 
names of Siemens AG or supplier companies whose use by 
third parties for their own purposes could violate the rights 
of the owners. 

Siemens Industry, Inc. Subjac: o c+.e-ige without prior not 
11711 Reading Road Order i i : . : WS-riPJODMlS-DS - WrS i 
Red Bluff. CA 96080 Printed in U:A 

t i 201 j sinters WITOH inc. 
56-613-5620 

w wvv.5iemens.c0m/es 



f S/0 RJ. RANGE 

J* S/0 R.F. RANGE 

3" S/0 R.F. RANGE 

2' WT 

SPAKE BURST DISK HOLOQl 

S/0 B.F. RANGE 

I " SS SCREEN THO. 

T PPD RANGE (DRAIN POffT) 

3 ' S/0 H.F. FLANGE (ULL11A DISCHARGE) 

y s/o n.r. FLWKE -
(2 HOLED} 

2000 LB GAC 

y - 1 " FLANGED DRAIN 

NOTES: UNLESS SPECIFIED OTHERWISE 

1. DESIGN DATA: 
PRESSURE VE5SEL-125 PStC (MAX). 200"F 
ASHE CODE STAMPED MAX FLOW 1DO CPM 
68 CU. FT. ACTIVATED CARBON 

SHIPPING WITH MEDIA: 3,500 LBS 
OPERATIONAL (WATER) : 7.300 LBS 

4. EPDM CASKET MATERIAL 

. 5IPE VIEW 

Sltt BOTrjCT-oipa-.34)U«|) ] WlL to1: 

I i i i 
A* n a - i i 

OU 
HP2D0Q 55 125 PSf 

Sltt BOTrjCT-oipa-.34)U«|) ] WlL to1: 

I i i i 
A* n a - i i 

OU 
HP2D0Q 55 125 PSf 

Sltt BOTrjCT-oipa-.34)U«|) ] WlL to1: 

I i i i —» 

Sltt BOTrjCT-oipa-.34)U«|) ] WlL to1: 

mrcui EMI 

Sltt BOTrjCT-oipa-.34)U«|) ] WlL to1: tu t 
SH2ET 1 2 3 1 tSSa 1 fior -7-R7-

t hrawi53-»ii£s( i OF i i o 
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M-Series® Mag Meter 
Mode! f¥l-200O 

; IMPORTANT: 
This manual contains important information. 

READ AND KEEP FOR REFERENCE. 

IQM-175-03 (4-11) 

PN: 53400-190 Rev 3 



Installation & Operation Manual 

Size A B C D 
Est. Weight 

with M-2000 

Flow Range 
Size A B C D 

Est. Weight 

with M-2000 LPM GPM 

inch mum finch mm inch urnim inch imnwi inch rmm Ibs kg min manf min mas 
1/4 6 6.7 170 14.0 356 3.5 89 11.4 288 10 4.5 0.063 20 0.02 5 

5/16 8 6.7 170 14.0 355 3.5 89 11.4 288 10 4.5 0.114 34 0.03 9 

3/8 10 6.7 .170 14.0 356 3.5 89 11.4 288 10 4.5 0.177 53 0.05 14 

1/2 15 6.7 170 14.0 356 3.5 89 11.4 288 10 4.5 0.416 125 0.11 33 

3/4 20 6.7 170 14.2 361 3.9 99 11.5 293 13 5.5 0.75 225 0.2 59 
1 25 8.9 225 14.4 366 4.3 108 11.7 298 18 8.0 1.20 350 0.3 93 

1 1/4 32 8.9 225 15.2 386 4.6 117 125 318 20 9.0 2.00 575 0.5 152 

1 1/2 40 8.9 225 15.4 390 5.0 127 12.7 322 21 9.5 3.00 900 0.8 239 

2 50 8.9 225 15.9 403 6.0 152 13.2 335 26 115 4.70 1400 1 373 

21/2 65 11.0 280 17.1 434 7.0 178 14.4 366 52 235 8 2400 2 631 

3 80 11.0 280 17.3 440 7.5 191 14.7 372 54 24.5 12 3600 3 956 

4 i 100 11.0 280 18.4 466 9.0 229 1S.7 398 56 25.5 19 5600 5 1493 

5 125 15.8 400 19.5 498 10.0 254 16.9 430 58 26.0 30 8800 8 2334 

6 150 15.8 400 20.6 524 11.0 279 17.9 456 60 27.0 40 12700 11 3361 

8 200 15.8 400 22,5 572 13.5 343 20.4 518 86 39.0 75 22600 20 5975 

10 250 19.7 500 26.8 681 16.0 406 24.1 613 178 81.0 120 35300 30 9336 

12 300 19.7 500 28.9 734 19.0 483 26.2 656 207 94.0 170 50800 45 13444 

14 350 19.7 500 30.8 782 21.0 533 28.2 716 258 117 230 69200 60 18299 

16 400 23.6 590 33.7 856 23.5 597 31.0 788 306 139 300 90400 80 23901 

18 450 23.6 590 35.0 890 25.0 635 32.4 822 400 181 380 114000 100 30250 

20 500 23.6 590 38.2 969 27.5 699 35.5 901 493 224 470 140000 125 37346 

22 550 23.6 590 39.6 1005 293 749 36.9 937 523 237 570 170000 150 45188 

24 600 23.6 590 42.2 1071 32.0 813 39.5 1003 552 251 680 200000 180 53778 

28 700 23.6 590 46.2 1173 36.5 927 44.0 1118 648 294 920 275000 240 73100 

30 750 31.5 800 48.3 1228 39.0 984 45.7 1161 702 319 1060 315000 280 84000 

32 800 31.5 ' 800 52.2 1325 41.4 1015 49.5 1257 768 349 1200 361000 320 95600 

36 900 31.5 • 800 55.3 1405 46.0 1168 54.1 1374 848 385 1500 457000 400 121000 
40 1000 31.5 ' 800 60.0 1525 50.2 1230 57.4 1457 922 419 1900 565000 500 149300 

42 1050 36.0 914 65.0 1675 53.0 1346 63.4 1610 1198 499 2100 620000 550 164600 

48 1200 39.4 1000 69.9 1775 59.4 1455 67.2 1707 1208 549 2700 814000 720 215100 

54 1400 39.4 1000 78.5 1995 68.4 1675 75,9 1927 1362 619 3700 1100000 980 292700 

Flow Range: 0.1 - 39.4 fps (0.03-12 m/s) 
Sizes: 1/4 inch to 54 inches (6 mm to 1400 mm) 
Min. Conductivity: & 5 micromhos/cm 
Accuracy: 
± 0.25 percent of rate for velocities greater than 
1 SA ft/s (0.50 m/s) 
± 0.004 ft/s (± 0.001 m/s) for velocities less than 
1.64 ft/s (0.50 m/s) 
Electrode Materials: Standard: Alloy C 
Optional: 316 stainless steel, gold/platinum plated, 
tantalum, platinum/rhodium 
Liner Material: PFA up to 3/S Inch, PTFE 1/2 inch to 
24 inches, Soft and Hard Rubber from 1 to 54 inches, 
Halar' from 14 to 40 inches 
NSF Listed: Models with hard rubber liner 4-inch 
size and up; PTFE liner - All sizes. 

Fluid Temperature: 
With Remote Amplifier: 

PFA, PTFE a Halar 311 "F (155°C) 
Rubber ! 78°F, (80°C) 

With Meter Mounted Amplifier: 
PFA, PTFE & Halar 212°F (100T) 
Rubber 176°F,(80°C) 

Pressure Limits: 
Maximum allowable non-shock pressure and temperature 
ratings for steel pipe flanges, according to American 
National Standard ANSI B16.5. (Example: 150-pound 
flanges, rated 285 PSI at ambient temperature.) (Example: 
300-pound flange rated 740 PSI at ambient temperature.) 
Coil Power. Pulsed DC 
Ambient Temperature: -4°F to 1 W F (-20°C to 60°C) 

Pipe Spool Material: 316 stainless steel 
Meter Housing Material: Carbon steel welded 
Flanges: Carbon steel - Standard (ANSI B16.5 Class 150 RF) 
316 stainless steel - Optional 
Meter Enclosure Classification: NEMA 4X (IP66) 
Optional: Submersible NEMA SP (remote amplifier 
required) 
Junction Box Enclosure Protection: 
(for remote amplifier option) Powder coated die-cast 
aluminum, NEMA 4 (IP6S) 
Cable Entries: 1 /2-inch NPT Cord Grip 
Optional Stainless Steel Grounding Rings: 
Meter Size Thickness fof one ring) 
up through 10 inches 
12 to 20 inches 

.135 inch 

.187 inch 

4-11 



Modal Mag Meter 

fcppm&lw: Amplifier Specifications 

7.1° 

(180 mm) ll? 

(280 mm)i a^ra%^^4»MHsm^f»Qj 

| ; ' t D ' 5 j . 0 2" (5.5 mm) 

k' 'J 
2.6" 

(65 mm) 

2.4'' (60 mm) 

3.3" (83fnm) 

(34;;mm) 

0.2" 

(6 mm) 

Power Supply: 
AC supply (85-265 VAC) 
Typical power: 20 VA or 15 Watts 
Max. power: 26 VA or 20 Watts 
Optional DC supply (10-36 VDQ 
Typical power: 10 Watts 
Max. power; 14 Watts 

Accuracy: ± 0,25 percent of rate for velocities greater than 
1.64 ft/s (050 m/5) 
± 0.004 ft/s (± 0.001 m/s) for velocities less than 
1.64 ft/s (050 m/s) 

Repeatability: ± 0.1 percent 
Flow Range: 0.10 to 39.4 ft/s (0.03 to 12 m/s) 
Fluid Conductivity: Minimum 5.0 micromhos/cm 
Flow Direction: Unidirectional or bidirectional two separate 

totalizers (programmable) 
Totalization: Programmable/resettable 

Unidirectional: Tl, T2 
Bidirectional: T+ (fwd),T- (Rev),Tn (Net) '• 

Minimum Fluid Conductivity: 5.0 micromhos/cm 
Processing: 32-bit DSp 
Analog Output: 4-20 mA, 0-20 mA, 0-10 mA, 2-10 mA 

(programmable and scalable) 
Voltage sourced 24 VDC - isolated 
Maximum loop resistance < 800 ohms 

Digital Outputs: Four total, configurable 
24 VDC sourcing active output (up to two),100 mA total, 
50 mA each; sinking open collector output (up to four), 
30 VDC Max, 100 mA each; AC solid-state relay 
(up to two), 48 VAC, 500 mA max. 

Pulse Outputs: Scalable up to 10 kHz, passive open collector 
up to 10 kHz, active switched 24 VDC Up to two outputs 
(forward and reverse). Pulse width programmable from 
1 -1,000 ms or 50 percent duty cycle. 

Frequency Output: Scalable up to 10 kHz, open collector up to 
1 kHz, solid-state relay 

Misc Outputs: High/low flow alarm (0-100 percent of flow), error 
alarm, empty pipe alarm, flow direction, preset batch alarm, 24 
VDC supply 

Noise Dampening: Programmable 0-30 seconds. 
Empty Pipe Detection: Field tunable for optimum performance based 

on specific application 
Excitation Frequency: 1 Hz, 3.75 Hz, 7.5 Hz or 15 Hz 

(factory optimized to pipe diameter) 
Digital Input: Max. 30 VDC (programmable - positive zero return, 

external totalizer reset or preset batch start) 
Units of Measure: Ounces, pounds, liters, US gallon, imperial gallon, 

barrel, hectoliter, metfagaflon, cubic meters, cubic feet, acre feet 
Galvanic Separation: 250 volts 
iLow-flow-cutcff: Programmable 0-fO percent of max. flow 
LCD Display: 4 x 20 character display With backlight 
Programming: Three-button, external manual or remotely ': 
Housing: Cast aluminum, powder-coated paint 
Housing Rating: NEMA 4X (IP66) 
Mounting: Meter mount or remote wall mount (bracket supplied) 
Cable Connection: 1/2-inch NPT Cord Grip (three) 
Ambient T3mperatur& -4 to 140* F (-20 to 60° C) 
Serial Communication: RS232 - Modbus RTU or remote display 
Logging: Power loss totalization 
Relative Hmnsidity: Up fo 9d percent non-condensing 
Locations: Indoor and outdoor 

Page 54 4-11 
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Sani-Tech* G-FDA 

; EPDM Suction and Dischaige 5«vice 

Sani-Tech® G-FDA is built for higher temperatures and more chemically 

demanding applications. St boasts our highest temperature rating for any 

non-fluoropolymer-lined rubber covered hose. 

The non-PVC, non-butyl, FDA-approved, all EPDM liner wil l not impart any 

taste or odor. 

A robust dual-helix wire reinforcement allows the EPDM liner to 

withstand full vacuum, making it the best EPDM-lined hose for suction 

and discharge service. 1 

High temperature food grade 
rubber hose 

iFeateTCs/ieraefils 

• Sanitary suction and 
discharge hose 

. White EPDM liner 

• EPDM cover and reinforcements 
designed to withstand rough 
handling and high temperatures 

• Full vacuum rating 

• Food oil and ozone resistant 

•Custom laylines available 

• Specially designed to handle oil-
based materials 

• Imparts no taste or odor 

. -40'F to -BOO* F (-40°C to Hr148"C) 

• High purity water 

• 8 ulk food transfer 

• Beverage 

• Dairy 

» Cosmetics 

•CIP applications 

• PermaSeaJ® crimp-style fittings 

.Over 40fi t t ing styles available in a 

wide range of materials 

• 3161 sta inJess steel sta nda rd 
material of construction 



rt-Teth9 G-FDA H©se Specifications 

^ GFDA-0S0O .500 * 12 7 931 j T 6 _ 150 L 2 50 , 2 9 9 600 irxf 
CFDA-0750 " 750 ' 191 1182 » ioo t \ 150 375 95 3^ 29 9 600 L 031 PO. 
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• Inner tube: white EPDM 
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• -40'Cto+148°C 

• 5Qfeet(GFDA-25O0) 
• 60 feet (all other sires) 

Distributed By: 

460 Mllftown Road 
Brldgewater,NJ 08807 
Tel: (8 00)435-3992 
Fax: (908) 575-0459 
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Potential for Nitrosamine Formation in 
Seven Fishery Chemicals 
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S. L. ABIDI, V. K. DAWSON, 

AND R. C. HUBLEY, JR. 

t/.S. Fish and Wildlife Service 
National Fishery Research Laboratory 

Post Office Box 818 
La Crosse, Wisconsin 54602, USA 

Abstract.— In recent years, nitrosamines have been re­
ported as possible causes of cancer, mutations, or birth 
defects. Inasmuch as these compounds may be formed 
by the interaction of certain amines with nitrite in the 
aquatic environment, we evaluated seven fishery chem­
icals for their potential to form nitrosamines: the ex­
perimental fish toxicant digeranylethanolamine (GD-
174); the four therapeutants Terramycin, erythromycin, 
Hyamine 1622, and Hyamine 3500; and the two tracer 
dyes rhodamine B and rhodamine WT. The results in­
dicate that the controlled use of the seven fishery chem­
icals in natural environments will not lead to the for­
mation of nitrosamines. 

A wide range of nitrosamine structures, several 
of which occur in foodstuffs (Crosby and Sawyer 
1976), have been reported to cause cancer, mu­
tations, or birth defects (Olajos 1977). Reactions 
between nitrite and certain amine compounds in 
an aquatic environment might be expected to re­
sult in the formation of nitrosamine, and Meyers 
and Hendricks (1982) reported that several nitro­
samines caused cancer in fish. As part of a 
Congressional mandate, the U.S. Environmental 
Protection Agency (1977) required that all pesti­
cides '— including fishery chemicals—be tested for 
their potential to form nitrosamines by interaction 
with nitrite. 

The objective ofthe present work was to deter­
mine i f nitrosamines were formed either in water 
or in fish treated with certain chemicals used in 
fish culture or management. The chemicals se­
lected were the experimental carp toxicant dige­
ranylethanolamine (GD-174); the four therapeu­
tants Terramycin, erythromycin, Hyamine 1622, 
and Hyamine 3500; and the two tracer dyes rho­
damine B and rhodamine WT. Several other fish­
ery chemicals were excluded from this study be­
cause their molecular structure did not contain the 
nitrogen group involved in the fonnation of ni­
trosamines. 

Methods 

All reagents and solvents used were analytical 
grade. Inorganic and organic salts were obtained 
from Alpha Products, Danvers, Massachusetts; 
sodium alkanesulfonate from Eastman Kodak, 
Rochester, New York; 2-propanol from Aldrich, 
Milwaukee, Wisconsin; solvents for high perfor­
mance liquid chromatography and silica gel from 
J. T. Baker, Philipsburg, New Jersey; and other 
chromatographic solvents from Burdick and Jack­
son Laboratories, Muskegon, Michigan. 

Fishery chemicals used in this study and their 
respective suppliers were as follows: GD-174 
(technical), Glidden Durkee Corporation; Terra­
mycin (technical) and erythromycin (technical), 
Sigma Chemical Company; Hyamine 1622 (50% 
liquid) and Hyamine 3500 (technical and 50% liq­
uid), Rohm and Haas; and rhodamine B (powder) 
and rhodamine WT (20% aqueous solution), E. I . 
du Pont de Nemours Company. 

Nitrosamine detection involved the use of gas 
chromatography (GC), high performance liquid 
chromatography (HPLC), and thermal energy 
analysis (TEA). Instrument characteristics used 
were those of Abidi (1982, 1984). 

Before the experiments, we examined all prod­
ucts and reagents for possible contamination with 
nitrosamines, using steam distillation, extraction, 
ion exchange chromatography, and GC-TEA 
analysis procedures described by Abidi (1982). 

Inspection for nitrosamine formation was con­
ducted in water from the laboratory wells and the 
Black River, Wisconsin, The chemicals were al­
lowed to interact for 24 h and samples were taken 
at intervals of 0.5, 2, 3, 6, 12, or 24 h, as appro­
priate for the compound under study. Nitrite-N 
was added at a rate of either 10 or 100 jtg/L above 
its background levels. Resulting nitrite-N levels in 
the test solutions were 10, 20, 30, 100, 110, or 
120 gg/L. Temperature was maintained at 20, 50, 
or 90°C and pH at 2, 5, or 7. 

Whole-body homogenates of fish exposed to 
fishery chemicals and nitrite were checked for ni» 
trosamine formation by tissue extraction, cleanup 
by column and thin-layer chromatography, and 
analysis by HPLC-TEA. Results of analyses' were 
confirmed by GC-mass spectrometry (Abidi 1984). 

EXHIBIT 

JL 
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Results and Discussion 

There was no evidence of nitrosamine contam­
ination in any of the fishery chemicals or reagents 
(level of detection 0.1 ng/g). Nitrosamines were 
not formed during reactions of nitrate with Ter­
ramycin, erythromycin, or the Hyamines. Forced 
reactions of three compounds—GD-174 and rho-
damines B and WT—resulted in the formation of 
traces of nitrosamines under rigorous laboratory 
conditions of low pH and high temperature (Table 
1), but no nitrosamines were found under condi­
tions that normally occur in the natural environ­
ment. S. M- Johnson and T. R. Steinheimer (paper 
read at the American Chemical Society national 
meeting, 1984) also found that nitrosamines were 
not formed with rhodamine WT during simulated 
and actual field studies. The rate of nitrosamine 
formation from all three compounds was signifi­
cantly greater at pH 5.0 than at pH 7.0. However, 
the most important factor that governed nitrosa­
mine formation was the concentration of nitrite 
present. 

A new nitrosamine derived from GD-174, iso­
lated and identified as A^-nitrosogeranylethanol-
amine by S. L. Abidi (paper read at the American 
Chemical Society national meeting, 1980), was 
observed in whole-body homogenates of fish 

TABLE 1.—Fonnation of nitrosamines from reactions 
of fishery chemicals with nitrite. Reaction conditions 
were: nitrite: amine ratio, 3; temperature, 90°C; pH, 4.5; 
reaction preiod, 2 h. 

Yield 
Fishery (g/mole 

chemical amine)3 Nitrosamine formed 

GD-174 18.1 N-rutrasogeranylethanolainine 
Terramycin ND 
Erythromycin ND 
Hyamine 1622 ND 
Hyamine 3500 ND 
Rhodamine B 1.9 Diethylnitrosamine 
Rhodamine WT 3.0 Diethylnitrosamine 

ND = None detected (limit of detection 0.1 ng/g). 

treated with GD-174, but only at low concentra­
tions (<0.5 ng/g). 

Ofthe chemicals evaluated, three produced trace 
concentrations of nitrosamines only when the me­
dium was highly enriched with nitrite-N at more 
than 100 Mg/L- Concentrations of nitrite that were 
required for the formation of nitrosamines are un­
likely to occur in nature because nitrite is unstable 
in natural water systems and is readily oxidized 
to nitrate by nitrifying bacteria. Waters with con­
centrations of nitrite high enough to allow nitro­
samine formation would be considered heavily 
polluted and unacceptable for discharge, culture 
waters, or potable waters. Also, the conditions of 
high temperature (90°C) and low pH needed to 
form nitrosamines are not likely to be present in 
natural or fish culture water systems. We conclude 
that the controlled use ofthe seven fishery chem­
icals in natural environments will not lead to the 
formation of nitrosamines. 
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1220 S. St. Francis Dr., Santa Fe, NM 87505 

State of New Mexico 
Energy Minerals and Natural Resources 

Oil Conservation Division 
1220 South St. Francis Dr. 

Santa Fe, NM 87505 

Form C-141 
Revised August 8, 2011 

Submit 1 Copy to appropriate District Office in 
accordance with 19.15.29 NMAC. 

Release Notification and Corrective Action 
OPERATOR [ Initial Report Q Final Report 

Name of Company: Los Lobos Renewable Power, LLC (Cyrq 
Energy/ Lightning Dock Geothermal HI-01, LLC) 

Contact: Nick Goodman 

Address 136 South Main Street, Salt Lake City, Utah Telephone No. 801.875.4200 
Facility Name Not on a facility, on Geothermal Road Facility Type Geothermal power exploration location 

Surface Owner Mineral Owner API No. 
Rosette Inc. Not applicable, not on a location Not applicable, not on a location 

LOCATION OF R E L E A S E 
Unit Letter Section Township Range Feet from the South Line Feet from the West Line County 

7 25S 19W Hidalgo 

Latitude 32° 08.88' Longitude 108" 50.221'N 

NATURE OF R E L E A S E 
Type of Release: Chevron RPM 15-40W motor oil Volume of Release five gallons Volume Recovered: 4.0 gallons 
Source of Release: Five-gallon can of motor oil falling from pickup 
truck bed onto roadway 

Date and Hour of Occurrence 
8/6/2012 approximately 1545 

Date and Hour of Discovery 
8/6/2012 approximately 1545 

Was Immediate Notice Given? 
Yes D No D Not Required 

Mr. Carl Chavez and Mr. Randy Dade of NMOCD Environmental Bureau and 
Mr. Michael Smith of BLM Las Cruces District Office and the New Mexico 
Environment Department were informed by telephone and or email. 

By David Janney, AMEC, Albuquerque, NM Date and Hour of Report: August 7, 2012, approximately 1100 
vVas a Watercourse Reached? 

• Yes No 
If YES, Volume Impacting the Watercourse. 

If a Watercourse was Impacted, Describe Fully.* 

Describe Cause of Problem and Remedial Action Taken.* Cause of problem was a faulty tailgate latch on a Thermasource pickup truck that allowed a 
five-gallon can of 15-40W motor oil in the bed of a slowly moving pickup truck to fall out and spill onto a gravel roadway. 
Describe Area Affected and Cleanup Action Taken.* The affected area of the gravel roadway was approximately 15 square feet. A berm of absorbent 
material was use to contain the spill and additional absorbent was used to absorb the free oil. Once the oil had been absorbed, the absorbent material and 
as much of the stained soil beneath it as possible were removed and stockpile on plastic at the LDG 53-7 location pending proper disposal by 
Thermasource. Approximately VA cubic yard of stained soil/gravel was removed and stockpiled on plastic for subsequent disposal by Thermasource, the 
drilling contractor. Thermasource will contract for proper disposal and supply Los Lobos with documentation of proper disposal. 
I hereby certify that the information given above is true and complete to the best of my knowledge and understand that pursuant to NMOCD rules and 
regulations all operators are required to report and/or file certain release notifications and perform corrective actions for releases which may endanger 
public health or the environment. The acceptance of a C-141 report by the NMOCD marked as "Final Report" does not relieve the operator of liability 
should their operations have failed to adequately investigate and remediate contamination that pose a threat to ground water, surface water, human health 
or the environment. In addition, NMOCD acceptance of a C-141 report does not relieve the operator of responsibility for compliance with any other 
federal, state, or local laws and/or regulations. 

OIL CONSERVATION DIVISION 

Approved by Environmental Specialist: 
Printed Name: David Janney, PG 

OIL CONSERVATION DIVISION 

Approved by Environmental Specialist: 

Title: Agent for Los Lobos Renewable Power, LLC Approval Date: Expiration Date: 

E-mail Address: david.janney@amec.com Conditions of Approval: 
Attached • 

Date: 8/16/2012 Phone: 505.821.1801 

Conditions of Approval: 
Attached • 

Attach Additional Sheets If Necessary 
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1625 N. French Dr., Hobbs, NM 88240 
District II 
811 S. First St., Artesia, NM 88210 

:strict III 
DO Rio Brazos Road, Aztec, NM 87410 

.istrict IV 
1220 S. St. Francis Dr., Santa Fe, NM 87505 

State of New Mexico 
Energy Minerals and Natural Resources 

Oil Conservation Division 
1220 South St. Francis Dr. 

Santa Fe, NM 87505 

Form C-141 
Revised August 8,2011 

Submit 1 Copy to appropriate District Office in 
accordance with 19.15.29 NMAC. 

Release Notification and Corrective Action 
OPERATOR C Initial Report Q Final Report 

Name of Company: Los Lobos Renewable Power, LLC (Cyrq 
Energy/ Lightning Dock Geothermal HI-01, LLC) 

Contact: Nick Goodman 

Address 136 South Main Street, Salt Lake City, Utah Telephone No. 801.875.4200 
Facility Name Not on a facility, on Geothermal Road Facility Type Geothermal power exploration location 

Surface Owner Mineral Owner API No. 
Rosette, Inc. Not applicable, not on a location Not applicable, not on a location 

LOCATION OF R E L E A S E 
Unit Letter Section Township Range Feet from the South Line Feet from the West Line County 

7 25S 19W Hidalgo 

Latitude 32° 08.906' Longitude 108° 50.284'N 

NATURE OF R E L E A S E 
Type of Release: Chevron RPM 15-40W motor oil Volume of Release five gallons Volume Recovered: 4.5 gallons 
Source of Release: Five-gallon can of motor oil falling from pickup 
truck bed onto roadway 

Date and Hour of Occurrence 
8/6/2012 approximately 1545 

Date and Hour of Discovery 
8/6/2012 approximately 1545 

Was Immediate Notice Given? 
S Yes • No • Not Required 

Mr. Carl Chavez and Mr. Randy Dade of NMOCD Environmental Bureau and 
Mr. Michael Smith of BLM Las Cruces District Office and the New Mexico 
Environment Department were informed by telephone and or email. 

By David Janney, AMEC, Albuquerque, NM Date and Hour of Report: August 7, 2012, approximately 1100 
Was a Watercourse Reached? 

• Yes 13 No 
If YES, Volume Impacting the Watercourse. 

If a Watercourse was Impacted, Describe Fully.' 

Describe Cause of Problem and Remedial Action Taken.* Cause of problem was a faulty tailgate latch on a Thermasource pickup truck that allowed a 
five-gallon can of 15-40W motor oil in the bed of a slowly moving pickup truck to fall out and spill onto a roadway. 
Describe Area Affected and Cleanup Action Taken.* The affected area of the hard gravel roadway was approximately 15 square feet. A berm of 
absorbent material was use to contain the spill absorb the free oil. Once the oil had been absorbed, the absorbent material and as much of the stained soil 
as possible was removed and stockpile on plastic at the LDG 53-7 location pending proper disposal by Thermasource. Approximately 10 gallons of 
absorbent material was used to absorb this spill. It was removed and placed into a spill material bin pending proper disposal. Thermasource will contract 
for proper disposal and supply Los Lobos with documentation of proper disposal 
I hereby certify that the information given above is true and complete to the best of my knowledge and understand that pursuant to NMOCD rules and 
regulations all operators are required to report and/or file certain release notifications and perform corrective actions for releases which may endanger 
public health or the environment. The acceptance of a C-141 report by the NMOCD marked as "Final Report" does not relieve the operator of liability 
should their operations have failed to adequately investigate and remediate contamination that pose a threat to ground water, surface water, human health 
or the environment. In addition, NMOCD acceptance of a C-141 report does not relieve the operator of responsibility for compliance with any other 
federal, state, or local laws and/or regulations. 

Sigdrture^ { ^ I ^ ^ ^ T / 

OIL CONSERVATION DIVISION 

Approved by Environmental Specialist: 
Printed Name: David Janney, PG 

OIL CONSERVATION DIVISION 

Approved by Environmental Specialist: 

Title: Agent for Los Lobos Renewable Power, LLC Approval Date: Expiration Date: 

E-mail Address: david.janney@amec.com Conditions of Approval: 
Attached • 

Date: 8/16/2012 Phone: 505.821.1801 

Conditions of Approval: 
Attached • 

" Attach Additional Sheets If Necessary 



District I 
1625 N. French Dr., Hobbs, NM 88240 
District II 
811 S. First St., Artesia, NM 88210 

strict HI 
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.strict IV 
1220 S. St. Francis Dr., Santa Fe, NM 87505 

State of New Mexico 
Energy Minerals and Natural Resources 

Oil Conservation Division 
1220 South St. Francis Dr. 

Santa Fe, NM 87505 

Form C-141 
Revised August 8, 2011 

Submit 1 Copy to appropriate District Office in 
accordance with 19.15.29 NMAC. 

Release Notification and Corrective Action 
OPERATOR [ Initial Report [ J Final Report 

Name of Company: Los Lobos Renewable Power, LLC (Cyrq 
Energy/ Lightning Dock Geothermal HI-01, LLC) 

Contact: Nick Goodman 

Address 136 South Main Street, Salt Lake City, Utah Telephone No. 801.875.4200 
Facility Name Not on a facility, on Geothermal Road Facility Type Geothermal power exploration location 

Surface Owner Mineral Owner API No. 
Rosette, Inc. Not applicable, not on a location Not applicable, not on a location 

LOCATION OF R E L E A S E 
Unit Letter Section Township Range Feet from the South Line Feet from the West Line County 

7 25S 19W Hidalgo 

Latitude 32° 08.912' Longitude 108°50.111'N 

NATURE( DF RELEASE 
Type of Release: Chevron RPM 15-40W motor oil Volume of Release five gallons Volume Recovered: 4.5 gallons 
Source of Release: Five-gallon can of motor oil falling from pickup 
truck bed onto roadway 

Date and Hour of Occurrence 
8/6/2012 approximately 1545 

Date and Hour of Discovery 
8/6/2012 approximately 1545 

Was Immediate Notice Given? 
[X] Yes • No • Not Required 

Mr. Carl Chavez and Mr. Randy Dade of NMOCD Environmental Bureau and 
Mr. Michael Smith of BLM Las Cruces District Office and the New Mexico 
Environment Department were informed by telephone and or email. 

By David Janney, AMEC, Albuquerque, NM Date and Hour August 7, 2012, approximately 1100 
(Vas a Watercourse Reached? 

• Yes H No 
If YES, Volume Impacting the Watercourse. 

If a Watercourse was Impacted, Describe Fully.' 

Describe Cause of Problem and Remedial Action Taken.* Cause of problem was a faulty tailgate latch on a Thermasource pickup truck that allowed a 
five-gallon can of 15-40W motor oil in the bed ofa slowly moving pickup truck to fall out and spill onto a roadway. 
Describe Area Affected and Cleanup Action Taken.* The affected area of the asphalt roadway was approximately 15 square feet. A berm of absorbent 
material was use to contain the spill absorb the free oil. Once the oil had been absorbed, the absorbent material and as much of the stained soil as possible 
was removed and stockpile on plastic at the LDG 53-7 location pending proper disposal by Thermasource. Approximately 10 gallons of absorbent material 
was used to absorb this spill. It was removed and placed into a spill material bin pending proper disposal. Thermasource will contract for proper disposal 
and supply Los Lobos with documentation of proper disposal 
I hereby certify that the information given above is true and complete to the best of my knowledge and understand that pursuant to NMOCD rules and 
regulations all operators are required to report and/or file certain release notifications and perform corrective actions for releases which may endanger 
public health or the environment. The acceptance of a C-141 report by the NMOCD marked as "Final Report" does not relieve the operator of liability 
should their operations have failed to adequately investigate and remediate contamination that pose a threat to ground water, surface water, human health 
or the environment. In addition, NMOCD acceptance of a C-141 report does not relieve the operator of responsibility for compliance with any other 
federal, state, or local laws and/or regulations. 

OIL CONSERVATION DIVISION 

Approved by Environmental Specialist: 
Printed Name: David Janney, PG 

OIL CONSERVATION DIVISION 

Approved by Environmental Specialist: 

Title: Agent for Los Lobos Renewable Power, LLC Approval Date: Expiration Date: 

E-mail Address: david.janney@amec.com Conditions of Approval: 
Attached • 

Date: 6/16/2012 Phone: 505.821.1801 

Conditions of Approval: 
Attached • 

" Attach Additional Sheets If Necessary 



AFFIDAVIT REGARDING 
LIGHTNING DOCK GF.OTHERMAL PROJECT 

I, Nicolas Goodman, a resident of Utah being duly sworn, attest: 

1- I an, the Chief Executive Officer of ( > , Energy, IP,, (Cyrc,). Cyrq owns the 
project companies, l ightning Dock Geothermal 111-01 l i e and I os I obos 
Renewable Power LLC, which are developing the Lightning Dock geothermal 
project. 

2. Cyrq is currently lu,ah/mu tne design lor the i .ightning Dock geothermal project 
Such equipment d ,es nol include ,hc water cooling tower lhat was originally 
proposed with the project in 2008. or any similar water cooling tower Cyrq's 
plans have changed and the projed design now include, an air cooled system 
winch does not use water to cool the plant. 

3. At ihis time. Cyrq docs not plan, intend nor expect to construct a *ater cooling 
tower lor use at the Lightning Dock geothermal project. 

4. Cyrq also owns a geothermal power plant in I he. mn. Utah. Due to the quality of 
the geothermal llmd • at the rhcr.no povv cr plan., no anti-scaling, anti-corrosion or 
o her treatment aodmves are needed. D n d none are added to ihe geothermal fluid 
' he qua ity ol the geothermal fluids at Lightning Dock is similar .Tnot better-
quality than at I hi rrno. We do not believe that any anti-scaling. anti-corrosion or 
other treatment additives will lx t.v eded at Lightning Dock. Wc do not anticipate 
adding anything to me geothermal fluids at I ightning Dock. 

Further affiant sayeth naught. 

Nicholas i ioodiv.an 

STATE OF Nev> XI . 
ss. 
COUNTY OF Bernalillo 

The foregoing Aflidav it was subscribed and sworn m before me bv Nicolas Goodman 
on this 15. day ol January. 2013. 

My Commission expires: ^^2 .3- /^ 
— m m a_ 

OFFICIAL SEAL 
CHARLES G. DAVIS 

Nolary Public 
State of New Mexico 

My Comm. Expires 
1 * 


