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STATE OF NEW MEXICO Qil Conservation Division FORM C-108
ENERGY, MINERALS AND NATURAL 1220 South St. Francis Dr. Revised June 10, 2003
RESQURCES DEPARTMENT Santa Fe, New Mexico 87505
APPLICATION FOR AUTHORIZATION TO INJECT
I. PURPOSE: Secondary Recovery Pressure Maintenance  YES Disposal Storage
Application qualifies for administrative approval? Yes XXX No
1. OPERATOR: ROSETTA RESOURCES OPERATING LP
ADDRESS: 1200 17" ST., SUITE 770, DENVER, CO 80202
CONTACT PARTY: BRIAN WOOD (PERMITS WEST, INC.) PHONE: (505).466-8120 J[
III.  WELL DATA: Complete the data required on the reverse side of this form for each well proposed for injection. e W
Additional sheets may be attached if necessary. C)W 4
! i
IV.  Isthis an expansion of an existing project? XXX Yes No WY
If yes, give the Division order number authorizing the project: SWD-1053 & SWD-1053-A a
V.  Attach a map that identifies all wells and leases within two miles of any proposed injection well with a one-half mile radius circle {\rOi
drawn around each proposed injection well. This circle identifies the well's area of review.
VI Attach a tabulation of data on all wells of public record within the area of review which penetrate the proposed injection zone.
Such data shall include a description of each well's type, construction, date drilled, location, depth, record of completion, and a
schematic of any plugged well illustrating all plugging detail.
VII.  Attach data on the proposed operation, including:
1. Proposed average and maximum daily rate and volume of fluids to be injected;
2. Whether the system is open or closed;
3. Proposed average and maximum injection pressure;
4. Sources and an appropriate analysis of injection fluid and compatibility with the receiving formation if other than reinjected
produced water; and,
5. Ifinjection is for disposal purposes into a zone not productive of oil or gas at or within one mile of the proposed well, attach a
chemical analysis of the disposal zone formation water (may be measured or inferred from existing literature, studies, nearby
wells, etc.).
*VIII. Attach appropriate geologic data on the injection zone including appropriate lithofogic detail, geologic name, thickness, and
depth. Give the geologic name, and depth to bottom of all underground sources of drinking water (aquifers containing waters with
total dissolved solids concentrations of 10,000 mg/! or less) overlying the proposed injection zone as well as any such sources
known to be immediately underlying the injection interval.
IX.  Describe the proposed stimulation program, if any,
*X.  Attach appropriate Jogging and test data on the well. (If well Jogs have been filed with the Division, they need not be resubmitted).
*XI. Attach a chemical analysis of fresh water from two or more fresh water wells (if available and producing) within one mile of any
- injection or disposal well showing location of wells and dates samples were taken,
X1I.  Applicants for disposal wells must make an affirmative statement that they have examined available geologic and engineering
data and find no evidence of open faults or any other hydrologic connection between the disposal zone and any underground
sources of drinking water.
XIII.  Applicants must complete the "Proof of Notice" section on the reverse side of this form.
XIV. Certification: 1 hereby certify that the information submitted with this application is true and correct to the best of my knowledge

and beljef.
NAME: BRIAN WOOD
SIGNATURE:

E-MAIL ADDRESS: brian@permitswest.com

If the information required under Sections VI, VII], X, and X1 above has been previonely cithmittad s -
Please show the date and circumstances of the earlier submittal: _

TITLE: CONSULTANT
DATE: NOVEMBER 26, 2008

.

Oil Conservation Division
DISTRIBUTION: Original and one copy to Santa Fe with one copy, Case No. _#M shz ks
Exhibit No.




Side 2

IN. WELL DATA

A.

XIV.

The following well data must be submitted for each injection well covered by this application. The data must be both in tabular
and schematic form and shall include:

(1) Lease name; Well No.; Location by Section, Township and Range; and footage location within the section.

(2) Each casing string used with its size, setting depth, sacks of cement used, hole size, top of cement, and how such top was
determined.

(3) A description of the tubing to be used including its size, lining material, and setting depth.
(4) The name, model, and setting depth of the packer used or a description of any other seal system or assembly used.

Division District Offices have supplies of Well Data Sheets which may be used or which may be used as models for this purpose.
Applicants for several identical wells may submit a "typical data sheet" rather than submitting the data for each well.

The following must be submitted for each injection well covered by this application. All items must be addressed for the initial
well. Responses for additional wells need be shown only when different. Information shown on schematics need not be repeated.

(1) The name of the injection formation and, if applicable, the field or pool name.
(2) The injection interval and whether it is perforated or open-hole.
(3) State if the well was drilled for injection or, if not, the original purpose of the well.

(4) Give the depths of any other perforated intervals and detail on the sacks of cement or bridge plugs used to seal off such
perforations.

(5) Give the depth to and the hame of the next higher and next lower oil or gas zone in the area of the well, if any.
PROOF OF NOTICE

All applicants must furnish proof that a copy of the application has been furnished, by certified or registered mail, to the owner of
the surface of the land on which the well is to be located and to each leasehcld operator within one-half mile of the well location.

Where an application is subject to administrative approval, a proof of publication must be submitted. Such proof shall consist of a
copy of the legal advertisement which was published in the county in which the well is located. The contents of such
advertisement must include:

(1) The name, address, phone number, and contact party for the applicant;

(2) The intended purpose of the injection well; with the exact location of single wells or the Section,
Township, and Range location of multiple wells;

(3) The formation name and depth with expected maximum injection rates and pressures; and,

(4) A notation that interested parties must file objections or requests for hearing with the Qil Conservation Division, 1220 South
St. Francis Dr., Santa Fe, New Mexico 87505, within 15 days.

NO ACTION WILL BE TAKEN ON THE APPLICATION UNTIL PROPER PROOF OF NOTICE HAS BEEN
SUBMITTED.

NOTICE: Surface owners or offset operators must file any objections or requests for hearing of administrative applications within 15 days
from the date this application was mailed to them.
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ROSETTA RESOURCES OPERATING LP PAGE 1
TSAH TAH SWD #36

1800’ FNL & 1360’ FWL

SEC. 36, T. 25 N,, R. 10 W.

SAN JUAN COUNTY, NM CLIFF HOUSE ZONE

. Purpose is to add one more zone (Cliff House) for additional water
disposal capacity. Disposal has already been approved in this well and is
underway into the Point Lookout (SWD-1053) and Menefee (SWD-1053-A).

Il. Operator: Rosetta Resources Operating LP
Operator phone number: (720) 359-9144
Operator address: 1200 17th St., Suite 770

Denver, CO 80202
Contact: Brian Wood (Permits West, Inc.)
Phone: (505) 466-8120

. A. (1) Lease: State lease V0O-6298-0000
Lease Size: 280.00 acres
Lease Area: NW4, SW4NE4, & S2SE4 Sec, 36, t. 25 N,, R. TO W,
Closest Lease Line: 840’
Well Name & Number: Tsah Tah SWD #36 (AP! # 30-045-33942)
Well Location: 1800’ FNL and 1360’ FWL Sec. 36, T. 25 N,, R. T0 W.
(see Exhibit A)

A. (2) Surface casing (8-5/8", 24#, J-55, ST & C) was set at 226’ KB in
a 12-1/4” hole. Cemented to the surface with 200 sacks (236
cubic feet) Class G + 1/4 pound per sack cello flake + 2% CaCl, +

1/4 pound per sack cello flake. Circulated out 3 barrels.

Production casing (5-1/2”, 15.5#, J-55, L T & C) landed at 4,490’
KB in a 7-7/8" hole. Float collar is at 4,446’ KB. Top of the marker
joint is at 3,666° KB. Top of the stage tool is at 1,875’ KB.

Cemented first stage with 410 sacks (775 cubic feet) of Type 5
65:35 poz + 6% gel + 5 pounds per sack gilsonite + 1/8 pound per
sack poly flake. Tailed with 100 sacks (132 cubic feet) of Type 5
50:50 poz + 2% gel + 5 pounds per sack gilsonite + 1/8 pound per

PERWE’S WEST o

PROVIDING PERMITS for LAND USERS
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ROSETTA RESOURCES OPERATING LP PAGE 2
TSAH TAH SWD #36 :

1800" FNL & 1360" FWL

SEC. 36, T. 25 N,, R. 10 W,

SAN JUAN COUNTY, NM CLIFF HOUSE ZONE

sack poly flake. Circulated 40 barrels mud cut cement to surface.

Cemented second stage 320 sacks (605 cubic feet) Type 5 65:35
poz + 6% gel + 5 pounds per sack gilsonite + 1/8 pound per sack
poly flake. Tailed with 50 sacks (59 cubic feet) Type 5 50:50 poz +
2% CaClz + 5 pounds per sack gilsonite + 1/8 pound per sack poly

flake. Circulated 25 barrels cement to the surface.

A. (3) Tubing is 2-7/8” 6.5# J-55 EUE 8rd plastic lined injection string. It
will be set at =2,564’ KB. (Cliff House disposal interval will be
~2,614' to ~3,300'.)

A. (4) A 5-1/2” x 2-7/8” nickel coated packer with an on/off tool or its
equivalent will be set within ~50’ of the highest perforation. Thus,
packer will be set at =2,564’ which will be ~50’ above the top
perforation of ~2,614".

B. (1) Initial disposal zones were the Point Lookout and Menefee
sandstones. Rosetta plans to add the Cliff House to the disposal
interval. All three zones are in the Mesa Verde Formation (Pool
96160). Fracture gradient is expected to be a normal ~0.433 psi
per foot.

B. (2) The Point Lookout has been perforated (4,193’ - 4,381’) with one
0.34” shot per foot. The Menefee has been perforated (3,378’ -
4,134’) with one 0.34” shot per foot. Upon approval, additional
similar perforations will be shot in the Cliff House (2,614 to
~3,300') interval.

B. (3) Well has been drilled. It has been and will be for Rosetta’s exclusive
use and for the sole purpose of water disposal from present and
future Rosetta wells. Water analyses from three Rosetta Basin
Fruitland coal gas wells within a three mile radius are attached.

PERM?E’S WEST

PROVIDING PERMITS for LAND USERS







ROSETTA RESOURCES OPERATING LP PAGE 3
TSAH TAH SWD #36

1800’ FNL & 1360° FWL

SEC. 36, T. 25 N.,, R. 10 W,

SAN JUAN COUNTY, NM CLIFF HOUSE ZONE

B. (4) The Point Lookout has been perforated from 4,193’ to 4,381’ (total
376 holes). The Menefee has been perforated from 3,378’ to
4,134’ (total 51 holes). Upon approval, additional similar
perforations will be shot in the Cliff House (~2,614’ to ~3,300").
Currently there is a Weatherford nickel coated Arrow Set 1-X
packer at 3,313’ KB. It was set with 16,000 pounds compression.
That packer will be moved up hole to a point ~50’ above the highest
Cliff House perforation. There are no other perforations now in the
well.

B. (5) Top of the Cliff House is at 2,614’. Bottom of the closest
overlying potentially productive zone (Pictured Cliffs) is at =1,950’.
There will be a 664’ interval between the bhottom of the Pictured
Cliffs and the highest injection perforation.

Bottom of the Cliff House is at 3,304’. Top of the closest
underlying potentially productive zone (Gallup) is at =5,170’. There
will be a 1,866’ interval between the bottom of the Cliff House and
the top of the Gallup. Within this «~1,866" interval are the Point
Lookout and Menefee zones which are currently being used for
water disposal in this same well. There is no record of oil or gas
production from the Cliff House in New Mexico.

IV. This is not an expansion of an existing injection project. It is an expansion
(one more zone) of an existing water disposal project.

V. A map (Exhibit B) showing the 4 existing wells (all Rosetta Tsah Tah gas
wells) within a half mile radius is attached. A map (Exhibit C) showing all 67
wells (34 P & A + 28 oil or gas producers + 4 water + 1 disposal) within a two
mile radius is attached. Details on the wells within a half mile are:

PERMITS WEST n

PROVIDING PERMITS for LAND USERS
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ROSETTA RESOURCES OPERATING LP
TSAH TAH SWD #36

1800’ FNL & 1360" FWL

SEC. 36, T. 25 N.,, R. 10 W,
SAN JUAN COUNTY, NM

WELL

Tsah Tah 36 #2
Tsah Tah 36 #3
Tsah Tah 36 #1
Tsah Tah 35 #1

APL #
30-045-33753
30-045-34239
30-045-34240
30-045-33766

T.25N. R 10 W.
SWNW Sec. 36
NESW Sec. 36
SWNE Sec. 36
SENE Sec. 35

PAGE 4

CLIFF HOUSE ZONE

ZONE D DISTANCE
Fruitland coal 1,905’ 430’
Fruitiand coal 1,905' 1,950’
Fruitland coal 1,941 2,406’

Fruitland coal 1,908’ 2,599’s

Exhibit D shows all leases (all T. 25 N,, R. 10 W.) within a half mile radius.

Details are:

AREA

S2 Sec. 25
SE4 Sec. 26
NE4 Sec. 3%
SE4 Sec., 35

NW4, SWNE, & S25E4 Sec. 36
SENE, NWSE, & SESW Sec. 36
N2NE4, W2SW4, NESW, & NESE Sec. 36 SLO

LESSOR LEASE # . . LE9oERin) |

BLM NMNM- 120923 J Bar Cane
Navajo Allottees NO-G-0503-1735 XTO
BLM NMNM-112957 Rosetta
BLM NMNM-114377 Rosetta
SLO V0-6298-0000 Rosetta & Yates
SLO EQ-6644-0021 Rosetta & Kaiser-Francis
EO-3148-0010 Rosetta & Speer

A map (Exhibit E) showing all lessors within a two mile radius is attached.
Most leases are BLM. The remainder are Navajo allotted (FIMO) or NM State
Land Office (SLO).

VI. None of the four wells which are within a 1/2 mile radius penetrate the
proposed injection zone. The deepest (Rosetta’s Tsah Tah 36 #1) of the three
wells has a total depth of 1,941’. There will be 2 =673’ interval between the
bottom of that gas well and the highest proposed perforation (~2,614’).

VIl. 1. Average injection rate will be ~2,000 bwpd.
Maximum injection rate will be ~3,000 bwpd.

2. System is closed. (Rosetta laid water pipelines with its gas -pipelines).
Facilities include a tank battery with skimmer and settling tanks,
filters, meter, and an injection pump.

3. Average injection pressure will be %550 psi
Maximum injection pressure will be ~552 psi (<0.2 psi x depth of top perforation)

4, Water source will be existing and future Rosetta wells in the San Juan

" PERMETS WEST oo

PROVIDING PERMITS for LAND USERS




ROSETTA RESOURCES OPERATING LP PAGE 5
TSAH TAH SWD #36

1800’ FNL & 1360’ FWL

SEC. 36, T. 25 N., R. 10 W. 1
SAN JUAN COUNTY, NM CLIFF HOUSE ZONE ‘

Basin. Rosetta has 40 Fruitland coal gas wells in Townships 24 and 25
North, Range 10 West as of November 26, 2008. The closest (430’)
is the Tsah Tah 36 #2.

A water analysis from the Cliff House (Exhibit F) is attached. The
Cliff House was sampled in Rosetta’s Tsah Tah SWD 11 well which is
~2-1/2 miles southwest. Produced water analyses from three Basin
Fruitland coal gas wells (Exhibit G) with a 3 mile radius are also
attached. A summary of the 4 analyses follows. All are Rosetta Tsah

Tah wells.

Well: 2 #4 33 #2 34 #4 SWD #11
Where: 2-24n-10w 33-25n-10w 34-25n-10w 11-24n-11w
Zone Analyzed: Fruitland Fruitland Fruitland Cliff House
Parameter

Barium 2.44 3.19 2.26 Not Analyzed
Bicarbonate 518.5 786.9 549.0 486
Calcium 800 400 960 56
Chloride 19,000 18,000 16,000 9,552
Iron 27.62 46.22 21.77 0.10
Magnesium 344.04 245.22 149.33 48
pH 7.3 6.8 7.0 8.5
Sodium 10,906 10,980 9,166 6,240
Sulfate zero zero 2.0 23
TDS 31,599 30,462 26,851 16,443

5. The Cliff House is not productive within two miles of the well. Searches of
NMOCD and Go-Tech web sites did not find any records of oil or gas production
from the Cliff House in New Mexico. Stone et al in Hydrogeology and water
resources of San Juan Basin, New Mexico wrote that the Cliff House in the
deeper parts of the basin probably has a specific conductance exceeding
30,000 micro mhos. This would be considered very saline.

VII. The Cliff house is a Late Cretaceous coastal marine sandstone. The Cliff

PEBWES WEST .

PROVIDING PERMITS for LAND USERS 0
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ROSETTA RESOURCES OPERATING LP PAGE 6
TSAH TAH SWD #36

1800’ FNL & 1360’ FWL

SEC. 36, T. 25 N, R. 10 W.

SAN JUAN COUNTY, NM CLIFF HOUSE ZONE

House is =690’ thick in this well. Top is at 2,614’. Bottom is at 3,304’.
Formation tops in this well are:
Nacimiento: O’
Ojo Alamo Sandstone: 850’
Kirtland-Fruitland Formation: 1,430’
Pictured Cliffs Sandstone: 1,752’
Cliff House Sandstone: 2,614’
Menefee: 3,304’
Point Lookout Sandstone: 4,193’
Plugged Back Total Depth: 4,446’
Total Depth: 4,496’

There are four water wells within a two mile radius (see Exhibit C). All are
over 1-3/4 miles away. The maximum depth of the four water wells is 1,100.

No existing underground drinking water sources are below the Cliff House
within a two mile radius. There will be ~1,184’ of vertical separation between
the bottom of the lowest existing underground water source (Ojo Alamo) and
the top of the Cliff House.

IX. The Cliff House will be stimulated with 15% HCI and ~100,000 pounds
20/40 Brady sand.

X.  Gas spectrum and cased hole neutron- gamma ray logs were run. Copies
were provided to the NMOCD by Blue Jet.

Xl. There are no water wells within a one mile radius.

Xll. Rosetta is not aware of any geologic or engineering data which may
indicate the Cliff House is in hydrologic connection with any underground
sources of water. There will be 1,614’ of vertical separation between the top

PERWFS WEST . wo.
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ROSETTA RESOURCES OPERATING LP PAGE 7
TSAH TAH SWD #36

1800 FNL & 1360’ FWL

SEC. 36, T. 25 N, R. 10 w.

SAN JUAN COUNTY, NM CLIFF HOUSE ZONE

(2,614’) of the Ciiff House and the bottom (1,100’) of the deepest water well
within =~1-3/4 miles. This interval includes two shale zones (Kirtland and Lewis).

XIll. Notice (this application) will be sent to the surface owner (New Mexico
State Land Office), operators of all wells, and lessees or lease operating right
holders within a half mile.

PERWE’S WEST o
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Il 'DISTRICT I

T
25 } Form €=102° ™~
1625 N. French Dr.. Hobbs, N.M. 88240

Revised August 15, 2000
Submit to Approprmle Distriet Office

State Lease — 4 Copies.
Fee Lease — 3 Copies

_ State. of New Mexico
Energy, Minerals & Natural Resources Department

DISTRICT I -
B11 South First, Artesia, N.M. 88210

DISTRICT W
1000 Rio Brezos Rd., Azteo, NM. 87410

OIL CONSERVATION BIVISION

2040 South Pacheco
DISTRICT IV Santa Fe, NM ‘87606
2040 South Pacheco, Santa Fs, N 87505

WELL LOCATION AND ACREAGE DEDICATION PLAT

[] AMENDED REPORT -

\

LAP} Number *Poal Chde $Poal Rame °
30-045- 33942 | 96160 SWD; MESA VERDE
2/ SProperty Name °Well Nunber
?1035 . TSAH TAH SWD © 36
7OGRID No. 20perator Name * Elevation
239235 . ROSETTA RESOURCES OPERATING LP 6745
Y Surface Location
' UL or lot no, Section: | Towziship- | Range Lot Idn Feet from tho. North/South line | Feot from the Esit/West line County
F 36 | 25N 10W | 1800° |  NORTH 1360’ WEST SAN JUAN
" Bottom Hele Location If Different From. Surface _
UL or lot mo. Section | Townshlp Range Lot Idn- Péet from the Nortti/South: line | Péet from the Eaut/West Lno’ County
Lﬁ'ﬂe'.'dlcnled Acres  Joint or Infill “.Conaolidetion Cc.:da "130rder No.

NO ALLOWABLE WILL BE ASSIGNED TO THIS COMPLETION UNTIL ALL INTERESTS HAVE BEEN CONSOLIDATED

16 OR A NON-STANDARD UNIT HAS BEEN APPROVED. BY THE DIVISION
y) VTIrOE q : ’
o =~ oo™ B94B146° €]  2629.56' (M) ™o 2" 8 OR € Ti
TR e B 2 M ! o 7 | v QPERATOR CERTIFICATION
ce ' ?52527 Lw-&m‘;ﬁ?wmuwmwm
2 | | / '\'bﬂq 4 Py d
lb' ; - /:!b\f" )
o & Z
g 2 3 | ¢p m‘aﬁ 2
— e |- e — —] > My gl
%gmu TAH 38 #zo—lt I_'_ "’_“75 —j‘ —"gd .;;r"— /
o 2 : l :-‘,»,,L | (/{'7/'
< .\5.,4‘ o Q\
-———1350'—14‘ 3 o T Signature
l l "\-;_;'-f‘; ne _\.:3,,.‘?’ BRIAN WOOD
LAT. 36.35988° N Seen Printed Fama ‘
LONG. 107.85251° W
DATUM' (NAD 1983) | _— CONSULTANT
fND 2" 8C
oo 1832 SEPT. 23, 2006
o— — +~’*36*—* — — = —
|

|
|

|
| I

5 SURVEYOR CERTIFICATION

7 haredy-cariify thot the well location shotm on this plat
mﬂo&dﬁmﬂd&mﬁuojuﬁﬂmmw
~ o or- under my and -thaf -the dame-is Srue

mdeomcthlkchudwmf
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Key Pressure Pumping Services
Water Analysis Result Form
Farmington, NM.
708 8. Tucker

Phone:(505)325-4192
Fax:(505)564-3524
Zip:87401

Bperator: Rosetta Resources Sample Date: March 15, 2007

Analysis Date: March 17, 2007
Well Tsah Tah SWD # 11 District: Farmington
Formation: CLlFFHOUSE ' Requested By: RUSS McQUITTY
County: SAN JUAN N.M. . Technician: BEN BARELA
Depth: 2469 Source: Swab Run #1

PHYSICAL AND CHEMICAL DETERMINATION
)

[ SPECIFIC GRAVITY: 1.005 59 (°F S.G. (Corrected): 1.005

pH: "~ 8.50 MAGNESIUM: 48 ppm
RESISTIVITY: 0.70 ohm/meter CALCIUM: 56 ppm
IRON: 0.10 ppm BICARBONATES: 486 ppm
H2S: 0 ppm CHLORIDES: 9552 ppm
POTASSIUM: 38 ppm . SODIUM : 6240 ppm
SULFATES: 23 ppm TDS: 16443 ppm
CaCO3 Scale T‘endency = Remote '

CaS04 Scale Tendency = Remote

_ Stiff Plot
30 20 10 00 10 20 30

S04

. Data contained in this document is based on the best information & most current test procedures and materlals available. No
liability is expressed or implied.




Company: Rosetta Rescurces Attention: Bryan Enns

l Water Analysis Analysis # 1058 Date: January 16, 2007 gtl-Cl,&@
i Description:

Leasai
Well: Tsah Tah 2 #4
Location; Farmington, New Mexico Sample Point; 2 #4 [ ;
BN
ISSOLVED DS ) ' PRODUCTION CHEMICALS®
CATIONS mg/l meq/l ANIONS mg/l megq/l
Sodium, Na (calc) 10,906.14 474.18 Hydroxyl, OH
Calcium, Ca 800.00 39.80 Carbonate, CO3
Magnesium, Mg 344.04 28.20 Bicarbonate, HCO3 518.50 8.49
Barium, Ba 2.44 0.04 Sulfate, SO4 0.00 0.00
Iron, Fe 27.62 - 1.48 Chloride, Cl 19,000.00 535.21
Sulfide, S
OTHER PROPERTIES
pH 7.30 Total Dissolved Solids (Mg/l) 31,599
Specific Gravity 1.014 Total lonic Strength 0.5784
Dissolved Oxygen, (Mg/l) Maximum CaS04, (calc.) 0.00
Dissolved Carbon Dioxide 19.80 Maximum BaS04, (calc.) 0.00
Sulfide as H2S, (ppm) _0.00 Total SRB (colonies/cc)
(S:%n;;lalee'l'em;)h F. 72¢c. 22 Total APB (colonies/cc)
n Gas Phase (Mg/l) _— Total Aerobic (colonies/cc)
H2S in Gas Phase (Mg/l) Manganese (M ll)" —o0.84
Total Hardness (Me/l) 68.00 g 97l —_—
Scaling Indices vs. Temperature
Conclusion: Calcium Carbonate Saturation Index
Calclum Carbonate scaling index is positive above 9 degrees Centigrade. X o //
Calcium Sulfate scale is not indicated from 0 to 100 degrees Centigrade. -5 2 ;| /"
Barium Sulfate scale is not indicated from O to 100 degrees Centigrade. g .5
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Water Analysis Analysis #: 1059 Date: January 16, 2007 \;“'Clie
Company: Rosetta Resources Attention: Bryan Enns ) -
Lease: Description: },a’
Well: Tsah Tah 33 #2 ;?_Q*
Location: Farmington, New Mexico Sample Point: 33 #2 ) {'5 -1
e
DISSOLVED SOLIDS P CTION CHEMR. 20
CATIONS ma/l meq/l ANIONS mgll meg/l
Sodlum, Na {caic) 10,979.97 477.39 Hydroxyli, OH
Calcium, Ca 400.00 19.90 Carbonate, CO3
Magnesium, Mg 245.22 20.10 Bicarbonate, HCO3 786.90 12.88
~  Barlum, Ba 3.19 0.05 Sulfate, SO4 0.00 0.00
Iron, Fe 46.22 2.48 Chloride, Cl 18,000.00 507.04
' Sulfide, S
OTHER PROPERTIES
pH 6.80 Total Dissolved Solids (Mg/l) 30,462
Specific Gravity . 1.014 Total lonic Strength 0.5402
Dissolved Oxygen, (Mg/l) Maximum CaS04, (calc.) 0.00
Dissolved Carbon Dioxide 7.90 Maximum BaS04, (calc.) 0.00
Sulfide as H2S, (ppm) . 0.00 Total SRB (colonies/cc)
Sample Temp F. 72¢C. 22 Total APB (colonies/cc)
COz2 in Gas Phase (Mg/l) Total Aerobic (colonies/cc)
H2S in Gas Phase (Mg/l) Manganese (Mg/l): a3
Total Hardness (Me/l) 40.00 ) _—

Conclusion:

Barium Sulfate scale is naot indicated from 0 to 100 degrees

Calcium Carbonate scaling index is positive above 41 degrees Centigrade.
Calcium Sulfate scale Is not indicated from 0 to 100 degrees Centigrade.

Centigrade.
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Water Analysis Analysis #: 1060

Date:

January 16,

2007

Company: Rosetta Resources Attention: Bryan Enns
Lease: : Description:
Well:-Tsah Tah 34 #4
Location: Farmington, New Mexico Sample Point: 34 #4
DISSOLVED SOLIDS PRODUCTION CHEMICALS®
CATIONS ma/l mea/l ANIONS maft mea/!
Sodium, Na (calc) 9,166.19 398.53 Hydroxyi, OH
Calcium,Ca 960.00 47.76 Carbonate, CO3
Magnesium, Mg 149.33 12.24 Bicarbonate, HCO3 549.00 8.99
.Barium, Ba 2.26 0.03 Sulfate, SO4 2.00 0.04
Iron, Fe 21.77 1.17 Chloride, C! 16,000.00 450.70"
Sulfide, S
OTHER PROPERTIES
“pH A 7.00 Total Dissolved Solids (Mg/l) 26,851
Specific Gravity 1.014 Total lonic Strength 0.4905
Dissolved Oxygen, (Mg/l) Maximum CaSO04, (calc.) 2.85
Dissolved Carbon Dioxide 11.90 Maximum BaS04, (calc.) 3.87
Sulfide as H2S, (ppm) _0.00 Total SRB (colonies/cc)
Sample Temp F. 72c. 22 Total APB {colonies/cc)
CO2 In Gas Phase (Mg/|) Total Aerobic (colonies/cc)
H2S in Gas Phase (Mg/l) Manganese (Mg/l): 026
Total Hardness (Me/l) 60.00

Conclusion:

Calcium Carbonate scaling index is positive above 19 degrees Centigrade.
Calcium Sulfate scale is not indicated from 0 to 100 degrees Centigrade.
Barium Sulfate scale is indicated below 5 degrees Centigrade.
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