
?0 
ENGINEER TYPE ~b 

ABOVE THIS LINE FOR DIVISION USE ONLY 

NEW MEXICO OIL CONSERVATION DIVISION 
- Engineering Bureau -

1220 South St. Francis Drive, Santa Fe, NM 87505 

ADMINISTRATIVE APPLICATION CHECKLIST 
THIS CHECKLIST IS MANDATORY FOR ALL ADMINISTRATIVE APPLICATIONS FOR EXCEPTIONS TO DIVISION RULES AND REGULATIONS 

WHICH REQUIRE PROCESSING AT THE DIVISION LEVEL IN SANTA FE 

Application Acronyms: 

[1] 

[NSL-Non-Standard Location] [NSP-Non-Standard Proration Unit] [SD-Simultaneous Dedication] 
[DHC-Downhole Commingling] [CTB-Lease Commingling] [PLC-Pooi/Lease Commingling] 

[PC-Pool Commingling] [OLS - Off-Lease Storage] [OLM-Off-Lease Measurement] 
[WFX-Waterflood Expansion] [PMX-Pressure Maintenance Expansion] 

[SWD-Salt Water Disposal] [!PI-Injection Pressure Increase] 
[EOR-Qualified Enhanced Oil Recovery Certification] [PPR-Positive Production Response] 

TYPE OF APPLICATION- Check Those Which Apply for [A] 
[A] Location- Spacing Unit- Simultaneous Dedication 

D NSL D NSP D SD 

Check One Only for [B] or [C] 
[B] Commingling- Storage- Measurement 

3{)-oz s -z 1-l~~ 
/"la n zu Yt{) LL( 

s.hie_ SwJ> fr r 

D DHC D CTB D PLC D PC D OLS D OLM 

[C] Injection- Disposal- Pressure Increase- Enhanced Oil Recovery 
D WFX D PMX [8] SWD D IPI D EOR D PPR 

[D] Other: Specify ________________ _ 

[2] NOTIFICATION REQUIRED TO: - Check Those Which Apply, or Does Not Apply 
[A] 0 Working, Royalty or Overriding Royalty Interest Owners 

[B] 0 Offset Operators, Leaseholders or Surface Owner 

[C] 0 Application is One Which Requires Published Legal Notice 

[D] 0 Notification and/or Concurrent Approval by BLM or SLO 
U.S. Bureau of Land Management- Commissioner of Public Lands, State Land Office 

[E] 0 For all of the above, Proof of Notification or Publication is Attached, and/or, 

[F] D Waivers are Attached 

[3] SUBMIT ACCURATE AND COMPLETE INFORMATION REQUIRED TO PROCESS THE TYPE 
OF APPLICATION INDICATED ABOVE. 

[4] CERTIFICATION: I hereby certify that the information submitted with this application for administrative 
approval is accurate and complete to the best of my knowledge. I also understand that no action will be taken on this 
application until the required information and notifications are submitted to the Division. 

Note: Statement must be completed by an individual with managerial and/or supervisory capacity. 

Mike Hanagan See Application VP of Operations 06/ll/2013 

Print or Type Name Signature Title Date 

mike@ mi1Q.zanoenergy.com 
e-mail Address 



STATE OF NEW MEXICO Oil Conservation Division 
1220 South St. Francis Dr. 

FORM C-108 
Revised June 10, 2003 ENERGY, MINERALS AND NATURAL 

RESOURCES DEPARTMENT Santa Fe, New Mexico 87505 

I. 

II. 

III. 

IV. 

APPLICATION FOR AUTHORIZATION TO INJECT 

PURPOSE: Secondary Recovery ____ Pressure Maintenance __ X __ Disposal 
Application qualifies for administrative approval? __ X ___ Yes ----~No 

OPERA TOR: MANZANO, LLC 
ADDRESS: P 0 BOX 2017 ROSWELL, NEW MEXICO 88202 
CONTACT PARTY: MIKE HANAGAN 575-623-1996; cell575-420-8821 

t .. .) 

' 

WELL DATA: Complete the data required on the reverse side of this form for each well proposed for injection. 
Additional sheets may be attached if necessary. ATTACHED ~·~ 

____ Storage 

··-"·: 

I 

Is this an expansion of an existing project? Yes __ X __ No · J J :
1

1 
If yes, give the Division order number authorizing the project: ----------------.p.,.l--+----'4----

\ . ..,. ... 

V. Attach a map that identifies all wells and leases within two miles of any proposed injection well with a one-h~mileYius circle 
drawn around each proposed injection well. This circle identifies the well's area of review. ATTACHED 

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. ATTACHED 

VII. Attach data on the proposed operation, including: 
ATTACHED 

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. If injection 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 lithologic 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/1 or less) overlying the proposed injection zone as well as any such sources known to 
be immediately underlying the injection interval. ATTACHED 

IX. Describe the proposed stimulation program, if any. ATTACHED 

*X. Attach appropriate logging and test data on the well. (If well logs have been filed with the Division, they need not be resubmitted). 
ATTACHED 

*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. ATTACHED 

XII. Applicants for disposal wells must make an affmnative statement that they have examined available geologic and engineering data 
and fmd no evidence of open faults or any other hydrologic connection between the disposal zone and any underground sources of 
drinking water. ATTACHED 

XIII. Applicants must complete the "Proof of Notice" section on the reverse side of this form. ATTACHED 

XIV. Certification: I hereby certifY that the information submitted with this application is true and correct to the best of my knowledge and 
belief. 

* 
: mike@manzanoenergy.com 

If the information required under Sections VI, VIII, X, and XI above has been previously submitted, it need not be resubmitted. 
Please show the date and circumstances of the earlier submittal: ------------------------

DISTRIBUTION: Original and one copy to Santa Fe with one copy to the appropriate disctrict office. 



Side2 

III. WELL DATA 

A. 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 ofthe 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. 

B. 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 ofthe 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 name ofthe next higher and next lower oil or gas zone in the area of the well, if any. 

XIV. 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 leasehold 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 ofthe 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 Oil Conservation Division, 1220 South St. 
Francis Dr., Santa Fe, New Mexico 87505, within 15 days. 

NO ACTION WILL BETAKEN 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. 



Form C-108 Responses 

Application For Authorization to Inject 

I. The purpose for this application is for salt water disposal. This application should qualify for 

administrative approval. 

II. Operator: Manzano, LLC, P 0 Box 2107 Roswell, New Mexico 88202, Contact Mike Hanagan, 

575-622-5893; cell 575-420-8821. 

Ill. The Injection Well Data Sheet is Attached. 

IV. This is not an expansion of an existing project. 

V. The Well Radius Map is attached. 

VI. There are no plugged or producing wells within the area of review. Data enclosed shows the 

plugging information on the proposed injection well. 

VII. IData on the proposed operation is as follows. 

a. Manzano plans to inject a maximum of 4000 BWPD, an average of 2000 BWPD, and 

expect to ultimately inject 5 million barrels of salt water. 

b. The system is closed. 

c. The average injection pressure is anticipated to be 500 psi. The maximum injection 

pressure will be 3000 psi. 

d. An analysis of the produced water to be injected is attached. The production zone and 

the injection zone are both in the Lower San Andres formation and should be 

compatible. 

e. The zone to be injected does not produce within one mile of the proposed well, or 

within the area at all. Logs indicate that at a depth of 6043 feet, resistivity is 3.5 ohm-m, 

and porosity is 19%. All available data suggests the zone is locally and regionally water 

bearing. Assuming Sw=100%, the formation water resistivity Rw calculates to be .126 

ohm-m at 113 degrees Fahrenheit. This equates to a formation water with 35,000 ppm 

chlorides, basically the same as seawater. 

VIII. The injection zone will be from 5590 to 6050 feet in this existing well bore. The zone is the 

basal San Andres formation which includes both limestone and dolomite. There are no known 

water aquifers below the proposed injection zone. Data on the area shows water aquifers are 

present at 70 to 287 feet from surface in the Ogallala formation. 

IX. Manzano plans to acidize the injection zone with 10,000 gals of 15% HCI. 

X. The previous operated filed a compensated neutron density and a duai induction log from 

surface to 12,561 feet with the NMOCD. These are available on the Go Tech website. 

Production casing was not run and the well was never produced. However, four drill stem tests 

were run on this well. Data enclosed shows the plugging information on the proposed injection 

well, and shows the results of these four tests. 

XI. Within a mile of the proposed injection well, Manzano has determined that existing water 

aquifers are present from 70 to 170 feet beneath the surface, to a total depth of 150 to 287 feet 

below the surface. All of this water is produced from the Ogallala formation. At their expense, 



... 

POD# 

L11623 

Location 

NESWNE 

L00521 POD 3 NWSE 

L07066 NWSE 

S-T-R 

2-14-38 

3-14-38 

3-14-38 

Water Depth TD 

70 150 

105 287 

70 150 

Wtr Column Use 

80 Stock 

182 lrr. 

80 Stock 

XII. We have examined all available geologic and engineering evidence and do not see any faulting 

or other evidence of a hydrologic connection between the injection zone and underground 

sources of drinking water. 

XIII. The State of New Mexico owns the surface. Copies of the Form C-108 with all attachments has 

been sent to the State of New Mexico, Comissioner of Public Lands, P 0 Box 1148, Santa Fe, New 

Mexico. There are not any adjacent leasehold operators. A Lease Map is attached. 

Legal Notice has been submitted for publication in the Hobbs News Sun paper of Lea County. A 

copy is attached. A certified copy will be forwarded as soon as it is received in this office. 

~~ Date:._G__./.___/-+1 ;%-=-/+z ___ _ 

Mike Hanagan, 

Manzano, LLC 

Attachments: 

1. Injection Well Data Sheet Sides one and two. 

2. Well Radius Map showing Yz mile radius of the review area. 

3. Plug and abandonment data on the Celeron State #1. / 

4. Log attachment for proposed injection zone in the Celeron State #1. 

5. Drill stem test information for the Celeron State #1. 

6. Water analysis is provided for the Manzano LLC What A Melon #1H well located in Section 519, 
seven miles to the east of the injection well. This water is from the Bra haney field pay. The injection well 
will be used to dispose water from this zone from wells in New Mexico Manzano plans to drill in this pay 
zone. Manzano has recently drilled the Broken Spoke 2 State 1H (Sec.2-T14S-R38E) as a horizontal well 
in this same pay interval, but has not yet completed the well. 

7. Water analysis from the irrigation well L 00521 POD 3. / 

8. Lease Map 

9. Copy of Legal Notice published in the Hobbs News Sun. 



s·· - INJECTION WELL DATA SHEET 

OPERATOR: Manzano, LLC 
WELL NAME & NUMBER: State SWD #1 
WELL LOCATION: 1980 Fsl, 660 Fel 

FOOTAGE LOCATION 
PRoPoser.:> 

I 
UNIT LETTER 

Hole S-:oze WELLBORE SCHEMATIC 
:t==3 e:::r r r p;r-

t?''~ 

(Z. 'ft.. 

p,..,.,~e:~ ,,.fr. 
t~tto.f.o biOO 

For '"'J~e-f.'•""'· 
P~l"- c.t '"S'oo. 
'1'~ The,.ib 

a !/y, 

q s/8 rn IJ,fl'.f 
..f.o If 6'7S" 

(e~ ... -w.( w. 
Cf\5 s-,r, C:fA-u ~. 

~pof..l +op.i' l(oc!) ~ 

Hole Size: 17 W' 

Cemented with: 450 sx. 

Top of Cement: Surface 

Hole Size: 12 W' 

Cemented with: 915 sx. 

Top of Cement: 400 feet 

~pl~tf-7'-~q, ~-
7'" ..f.o 'loo F-1-
Ctrc:~,--- C'...t-ia.SW-1'. Hole Size: 8 3/4" 

C-f ~ -.+ Ct'~oo ~ . 
Cemented wtth: 800 sx. 

Top of Cement: Surface 

100 .S.)&S .. .f Booo' Total Depth: 6100 Feet 

too sq cd •soo' 

33 
SECTION 

Tl3S 
TOWNSHIP 

R38E 
RANGE 

WELL CONSTRUCTION DATA 
Surface Casing 

Casing Size: 13 3/8" 

or ft3 

Method Determined: Circulated. 

Intermediate Casing 

Casing Size: 9 5/8" 

or ft3 

Method Determined: Reported. 

Production Casing 

Casing Size:7" 

or ft3 

Method Determined: Will Circulate 

Iniection Interval 

5590 feet to 6050 feet Perforations in 7" casing. 

toe> SX$ -.4- (\7ao' 
(Perforated or Open Hole; indicate which) 

lOCI~ -~ IZ.~oo1 

-r... ..., c: .l., 



Side 2 

INJECTION WELL DATA SHEET 

Tubing Size: 4 \1,'' Tubing Lining M~ 
Type ofPacker: J" Nickel Plated Injection Packer 

Packer Setting Depth: 5500 Feet 

Other Type of Tubing/Casing Seal (if applicable):------------------

1. 

Additional Data 

Yes X No Is this a new well drilled for injection? --- ---

If no, for what purpose was the well originally drilled? This well was drilled by Celeron in 1982 as an unsuccessful 
Devonian test of the Devonian formation. 

2. Name of the Injection Formation: San Andres Formation 

3. Name of Field or Pool (if applicable): None 

4. Has the well ever been perforated in any other zone(s)? List all such perforated 
intervals and give plugging detail, i.e. sacks of cement or plug(s) used. The well was not ever produced. A copy of the 
plugging information sent by the previous operator to the NMOCD is attached. 

5. Give the name and depths of any oil or gas zones underlying or overlying the proposed 
injection zone in this area: No zones produce within either the Yz mile or two mile radius. Areally, a shallower San Andres 
(5200 to 5350 feet) zone produces in Texas. The Wolfcamp (top of9440 feet) and Devonian (top of 12,506) produce over 
deep structures. 



CELlRON 
STATE 

1 
T13S R38E 533 I 

1900 F:~ FEl G~ teN-

-54rv 

PROPOSED PERFS 
5590-6050 
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! 

.. f "' 
STfiTE C'f' tv.C.W MEXICO 

· '!E11GY "''lrl r.~INF.fliiLS OEP,,RTMENT 

for" C-10S 
P.nl~~d 10·1·73 

..... , t:,,.., •• ,,tl" •• OIL CO:'lS:?. i·-IV ATI ON DIVISION ~~- f1ujJc·,; • .;. •;(yp;;-~{ Lev:se -..____ i 
OtSTAI,JUTION P. 0. OOX 7.030 Stott.• (X] F,.e 0 I 

11\"fT/6 Fr~ SANTA FE, NCW MEXICO 07501 ~~l.ih! uii--&1.;{l:i LL~>JfiU Nn. 

I -
''L~ ·-·· ···--- ·- -·----- .. ·- ····-·· ··-· ·-- E-7169 u.s..o,,. WELL COMPLETION OR RECOMPLETION REPORT r\ND LOG 

~~ t..•"o 01'ric~ 
Ol"ffiiiATOR ~ ~- .~ 

~O.TV .. t::.OF.,_LL..L 7. U"U ~~qrccmcnl Nome 

OIL D C.A!t 0 • OIIIYI2l W!LL W(l..\. OT .. £1111 
~-or Lease Nrtmo b. TYPI£ OF COJrrr.4PLE;TJON 

... w D 
WU,L wo""O OVllll DI:[Pf.tlo 

I(IILuc: o 
•ACII. 

OU''· 0 
lll[!tY.IL OTH(llll State 

..:. NOI":l• of Qpor..:ztor ~.Well Nu. 

CELERON OIL AND GAS COMPANY l 
7:7:"ddr••• ol Operlllor lO. f'i~ld o:>d Pool, or Wildcat 

P.O. Box 52088 Lafayette, La. 70505 we 
.. Loc:aClon ol W•ll -~ ~ 

'·•If \.ITTUt I t..OCATI:D 1980 "lti.T P'ROM THt South 

... East 33 RCC. 38E 
~-£:"D~!.i)Ju\.kJod 

28 Oct. 82 Dec. 82 
:·J. Total Ooplh 

12650 N/A N/A 0-12650 
· .:•. Produclnq lnlcrvol(s), ot th!s compleuon- Top, Bottom, Name 2S. Was Ulrccllonal S~rvey 

Mod" 

N/A 
~~-.~.Type: ~J,ctnc and Other L ... oq5 Run 

Dual Induction - SFL Com . Neutron-Litho Densit 
··d CASING RECORD (R&port all strings sor in well) .. 

CASING SIZ!O: WEIGHT LB./FT. DEPT"' SET HOLE SIZE CEMENTING RECORO AMOUtlT PULL EO 

13-3/8 54.5 535 17~ 450 sx CL "C" w/2% CaCl? () 

9-5/8 47 4675 12~ 915 sxs "C" 0 

;'9. LINER R ECORO 30. TUBING RECORD 

SIZE TOP BOTTOM SACKS CEMEIIT SCREEN SIZE DEPTH SET PACKER SET 

::1. P•rforatl:>n Aecoro. (/ntervo.l • .siz~ and numb~r) 32. ACID, SHOT, FRACTURE, CEMENT SQUEEZE, ETC. 

DEPTH INTERVAL AMOUNT ANO KINO MATERIAL USED 

--
N/A 

-··-· 
'l. PRODUCTION I Produetlon Method (l•'lowins, ta< lift, pumptng- Size and typ< pump) I Well :;totuo (/'rod. or ;;hut•ira) ....~a!e Fiut ProductJon 

N/A 
•ato ol T~at Hours T~e~ted Chok.e- Slz.e 'Prod'n. For IOU- Ubl. lGas- MCP 

1 

Water- Dbl. IGua-011 Ratto 
TeaL Pcrlod . 

t 1L)w Tu.bl.nq Prea!'l. CasJr.~ Pressure ~~~~u/1~11~<1 24•

1 

Oil - Bbl. 

1 

Gas - MCF 

1 

Water- Bbl. I Oil Gruvtty- API (Carr.) 

SIGNt:O TITLE 
Drilling Engineer Harch 28, 1983 

' 
! 



HJERGY A.•ro I,',;~JEni\LS O~i=lARH.'ENT 
••· '' ••••t• •net••• 1 

0111RiftUTIOH I 

U.I.O.t, 

I.A"O 0''''' 
0P'EIIAT011t 

OIL CONSERVATION DIVISION 
P. 0. llOX 2088 

SANTA F'E, NEW MEXICO 87501 

SUNDRY NOTICES AND REPORTS ON WELLS 
100 •oT Ulll1MI'I •o•w IOit ••O~~'OSAI..S 1'0 C'lllH,'- 01111 TO O[[lil'l~~t 0• lil''.w' DA(Il TO A Ol,.'(lllNT llllti(Jl¥01Jl, 

V'tl ''APPLIC.AT•O• ,.o• ,.., ...... , -·· CI'OIIIftol C•lOII ro• sue"' P•O..,OSAI.. ... I 

Fom C·lOl · 
RtYIH4 1?·1·78 

~a. lnd.IC'Ote Typ• ot Lft<ae 

SIGle [RJ F'eft 0 

E-7169 

! '· ... 0 ... 0 
flflt.\. ""·"' Dr 

. 2:. Nome o percnot 8. form or Lease f.icme 

CELERON OIL AND GAS COMPANY 
l J. Add:rea& ol C)lera1or 9. l'i~ll No. 

P.O. Box 52088 Lafayette, La. 70505 1 
1 4, L.ocallon ol Well 10. FJeld and Pool, or ll'ioldc:at 
I 
I 

I 
i 
i 

1~. Elevation (Sh<IW ~~o.•ActAc1 DF. RT, GR, ee<.) 

3818 GR 

Check Appropriate Box To Indicate Nature of Notice, Report or Other Data 
NOTICE OF INTENTION TO: SUBSEQUENT REPORT OF: 

•t•r,_w atwiDIA'- WOIU. 0 PLUI; AltO AaAttOON 0 ._[MID ~41,.. WOftK 0 ALTC.IH5 CAa1NCi 0 
1'Cw!JOIIU,AIL.Y 48-. .. 00N B C0UtrroU:Nc;~ 0" 1\,I.ING O,.MS. a P\.VCi AND AaANDONMCNT !!] 
PVLL CHI At.Tl• CAIING CMAN~E •LAIIIIS 0 CASING Tt.ST AND CCMt.NT JQ.I 

OTME• 0 
Of MI. 0 

&7. D••C'rtt..e Propoa.O or Completed Operation• (Cl~arly state all ptrfiratrar decails, ond 1i.ve per1lr.ent ciat.~r, ancludin1 est.imot~d elate of start,nt atay proposed 
141ptk) Sl:l IIUL E 1 fOI, 

14 Dec. 82 Set ioo sx plug @ 12500' Class "H" neat 
Set 100 SX plug @ 11700' Class "H" neat 
Set 100 sx plug @ 9500' Class "H" neat 
Set 100 sx plug @ 8000' Class "H'' neat 

15 Dec. 82 Set 100 sx plug @ 6000' - Class "H" neat 
Set Baker Cmt Retainer @ 4568' - Cmt with 100 sx class "H" neat 

16 Dec. 82 Set 10 SX plug @ 10' 

18,1 horo~;•h~t~;.·~J~.Z·• •nd eompleto to tho ~ut of"'" •no..,ledc• and b<h<l, 

•••··~~@=-:._ ••••• Drilling Engineer DATC 
March 28, 1983 

OCT 2 8 1983 
DATI:------------

CONOITIONI 0' APJ1NOVAL, IF" ANY: 



SUMMARY OF DRILL STEM TESTS 
ON S/L E-7169 

LEA COUNTY, NEW MEXICO 

DST 1.11 

5293' - 5340' 
c

1 
- 21 units 

c2 - 24 units 
C - 9 units 
c3 - 14 units 
c4 - 4 units 

5 

Open tool for 30 min with very weak blow - slight increase 
Close tool for 1 hour 
Open tool for 1 hour with very 
Instrument Nos. - BT #1636 

Int. Hyd. - 2416 
1st IF - 46 

FF - 57 
CIP - 114 

2nd IF - 57 
FF - 57 

CIP - 137 
Final Hyd - 2439 

BHT 110° 

weak blow - no 
BT /13407 

2453 
23 
35 
92 
35 
35 

115 
2476 

Recovery: 5' oil+ 30 1 water 

change 

Sampler: 17 psi 50 cc oil + 2350 water 

CELERON Oil and Gas Company I P. 0. Box 52088 I Lafayette, Louisiana 70505-2088 



DST 112 

12080' - 12413' 

cl - 140 units 
c 2 - 120 units 
C - 95 units 
c3 - 50 units 
c4 5 units 
c5 - Trace 

6 

Open tool for 5 min. Stabilize tool 
Close tool for 1 hour 
Open tool for 25 min 

Instrument Nos. Jl045 
Int. Hyd. 
IF 
FF 
FSI 
Fin. Hyd. 

BHT 175° 

Recovery: 1035 drilling fluid 

Jl706 
5850 

240 
248 

5553 
5870 

Formation failed during final flow. Shut tool in. Did not get final shut 
in build up. Formation appeared to be very tight due to no build up during 
flow period. 

CELERON Oil and Gas Company I P. 0. Box 52088 I Lafayette, Louisiana 70505·2088 



DST 113 

12319' - 12525' 

c1 - 300 units 
c2 - 350 units 
C - 70 units 
c3 - 100 units 
c4 30 units 
c5 - 15 units 

6 

Open tool for 30 min with fair blow decreasing 
Closed tool for 1 hour 
Open tool for 1 hour 
Closed tool for 2 hours 

Instrument Nos. J-1045 J-1706 
Int. Hyd. - 5859 

1st IF - 541 
FF - 590 

FSI - 1489 
2nd IF - 590 

FF - 590 
FSI - 1140 

Fin. Hyd. - 5846 

BHT 182° 

Recovery: 150' oil and gas cut mud & 1700' mud 

CELERON Oil and Gas Company I P. 0. Box 52088 I Lafayette, Louisiana 70505-2088 



DST 114 

12370' - 12568' 

Open tool for 15 min with weak blow increasing to fair blow 
Closed tool for 1 hour 
Open tool for 45 min 
Closed tool for 2 hours 

Instrument Nos. Jl345 J2154 
Int. Hyd, 5850 
1st IF 663 
FF 829 
FSI 4640 
2nd IF 842 
FF 1377 
FSI 4640 
Fin. Hyd. 5838 

Recovery: 1530' mud cut formation water 

CELERON Oil and Gas Company I P. 0. Box 52088 I Lafayette, Louisiana 70505-2088 



11 
J~819 

30 

31 

7 

PETRA 6/1212013 1:53:01 PM 

29 

32 

8 

1 
12,582 

28 

9 

1 
5,635 

-¢­
ANJDARKO PET 

FERGUSON 
1 

12,414 

27 

10 

1 
12,273 

+ J&ROIL 
!SWISET 

1 
9,500 

26 

CONE Gll,Rnn• 
WINANS 

1 
12,580 

35 



HALLIBURTON 
PERMAIN BASIN OPERATIONS LABORATORY 

WATER ANALYSIS REPORT 
HOBBS, NEW MEXICO 

COMPANY: Manzano 
LEASE: ~W~h~a~ta~m~e~l-on---------------------------

REPORT 
DATE 
DISTRICT 

SUBMITTED BY 

TANK 
SAMPLE 

Sample Temp. 70 OF OF OF 

RESISTIVITY 

SPECIFIC GR. 1.1 
pH 5.53 
CALCIUM 6500 mpl mpl mpl 

MAGNESIUM 5100 mpl mpl mpl 

CHLORIDE 76000 mpl mpl mpl 

SULFATES >1600 mpl mpl mpl 

BICARBONATES 800 mpl mpl mpl 

SOLUBLE IRON 0 mpl mpl mpl 

KCL Neg 
Sodium 

f'..-qD(~z:l 
mpl mpl mpl 

TDS mpl mpl mpl 

OIL GRAVITY @ 60°F @ 60°F @ 60°F 

REMARKS 

W13-021 
April 24, 2013 

Hobbs 

OF 

mpl 

mpl 

mpl 

mpl 

mpl 

mpl 

mpl 

mpl 

@ 60°F @ 

MPL = Milligrams per litter 

Resitivity measured in: Ohm/m2/m 

This report is the property of Halliburton Company and neither it nor any 

part thereof nor a copy thereof is to be published or disclosed without first 

securing the express written approval of laboratory management: it may 

however, be used in the course of regular business operations by any person 

or concern and employees thereof receiving such report from Halliburton Co. 

ANALYST: L. Flores 
~~~--------------------

OF 

mpl 

mpl 

mpl 

mpl 

mpl 

mpl 

mpl 

mpl 

60°F 
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r.cARDINAL 
tlt.:t Laboratories 

PHONE (575) 393-2326 • 101 E. MARLAND 0 HOBBS, NM 88240 

April 09, 2013 

CRAIG HANAGAN 

MANZANO LLC 

PO BOX 2107 

ROSWELL, NM 88202 

RE: BROKEN SPOKE 

Endosed are the results of analyses for samples received by the laboratory on 03/19/13 15:30. 

Cardinal Laboratories is accredited through Texas NELAP under certificate number T104704398-ll-3. Accreditation 
applies to drinking water, non-potable water and solid and chemical materials. All accredited analytes are denoted by 
an asterisk (*). For a complete list of accredited analytes and matrices visit the TCEQ website at 
www.tceg.texas.gov/field/ga/lab accred certif.html. 

Cardinal Laboratories is accreditated through the State of Colorado Department of Public Health and Environment for: 

Method EPA 552.2 
Method EPA 524.2 
Method EPA 524.4 

Haloacetic Acids (HAA-S) 
Total Trihalomethanes (TIHM) 
Regulated VOCs (Vl, V2, V3) 

Accreditation applies to public drinking water matrices. 

This report meets NELAP requirements and is made up of a cover page, analytical results, and a copy of the original 
chain-of-custody. If you have any questions concerning this report, please feel free to contact me. 

Sincerely, 

Celey D. Keene 

Lab Director/Quality Manager 

Page 1 of 23 



r..cARDINAL 
~Laboratories 

PHONE (575) 393·2326 ° 101 E. MARLAND • HOBBS, NM 88240 

Analytical Results For: 

MANZANO LLC Project: BROKEN SPOKE Reported: 

PO BOX 2107 Project Number: NOT GIVEN 09-Apr-13 10:55 

ROSWELL NM, 88202 Project Manager: CRAIG HANAGAN 
Fax To: NOT GIVEN 

SampleiD Laboratory ID Matrix Date Sampled Date Received 

BROKEN SPOKE H300658·01 Water 19-Mar-13 14:30 19-Mar-13 15:30 

Cardinal Laboratories *=Accredited Analyte 

PLEASE NOTE: uabdity and Damages. Cardinal's liaPIIIty and dient's exdusive remedy for any claim ariSing, Yotlether based tn contract oc tort, shaH be l!rrited to tl'le. amount paid by dlent for analyses. All dallll5, induding those: for negligence and 

any other cause ~ver shall be ~ wai...ed ur1esS made 1n writing and received by CJn:llnal within thirty {30) davs after toi'1'!Petlcn of the applicat:k serviCe. ln no evelt shal CNdW!al be ~able for ineidtrt.al or cmsequential damages, 

inctudng, 'l\lit:hoiJ: Imitation, bUSiness lrternJpt!On$, loss of use, or loss of ~ .IOt\HTed t7r' dient, ItS Sl.bsklartes, ~ or suc:cessors arising out of or fl!tateCl to the performar¥:e of the setVites hereJncler ~ Ca'dnal, ~ of whether such 

dalm iS based upon 9lrf of the aboVe stated reasons or otherwise. ReSIJts n;ae r:ny to the ~ idertffied al:xJ\Ie. This report shall not be reproduted ~in rut 'Mtt1 written apprwal of Cardinal L.aboratofieS. 

Celey D. Keene, Lab Director/Quality Manager 

Page 2 of23 



r.cARDINAL 
~Laboratories 

PHONE (575) 393·2326 • 101 E. MARLAND • HOBBS, NM 88240 

MANZANO LLC 

PO BOX 2107 

ROSWELL NM, 88202 

Analyte 

Inor~:;anic Coml!ounds 

Chloride* 

Nitrate as N 

pH* 

Sulfate• 

TDS* 

Radion!!clides 

Radium-226 

Radium-228 

PCBs BY GCIECD 

PCB 1016 

PCB 1221 

PCB 1232 

PCB 1242 

PCB 1248 

PCB 1254 

PCB 1260 

Result 

60.0 

1.48 

8.04 

121 

467 

0.02±0.07 

0.66±0.52 

ND 
ND 
ND 
ND 
ND 
ND 
ND 

Analytical Results For: 

Project: BROKEN SPOKE 

Project Number: NOT GIVEN 

Project Manager: CRAIG HANAGAN 

Fax To: NOT GIVEN 

BROKEN SPOKE 
H300658-0l (Water) 

Reporting 
Limit Units Dilution 

Cardinal Laboratories 

4.00 mg/L 

0.100 mg/L 

0.100 pH Units 

25.0 mg/L 2.5 

5.00 mg/L 

00 pCi/L 

0.0 pCi/L 

2.00 ug/L 

2.00 ug/L 

2.00 ug/L 

2.00 ug/L 

2.00 ug/L 

2.00 ug/L 

2.00 ug/L 

Batch 

3031206 

3032005 

3032201 

3032006 

3031407 

3040906 

3040906 

3040907 

3040907 

3040907 

3040907 

3040907 

3040907 

3040907 

Analyst Analyzed 

ow 20-Mar-13 

AP 20-Mar-13 

ow 22-Mar-13 

AP 20-Mar-13 

AP 21-Mar-13 

CK 04-Apr-13 

CK 03-Apr-13 

CK 26-Mar-13 

CK 26-Mar-13 

CK 26-Mar-13 

CK 26-Mar-13 

CK 26-Mar-13 

CK 26-Mar-13 

CK 26-Mar-13 

Reported: 
09-Apr-13 10:55 

Method Notes 

4500-CI·B 

353.3 

150.1 

375.4 

160.1 

SUB-SUM 

903.1/904 

903.1/904 

SUB-SS 

8082 

8082 

8082 

8082 

8082 

8082 

8082 
-·- ---- ----------- - ---------- --- --·------ --~------ -- -·-··-- -------------- ----------

- -~·---- ---------- -·- -- --

Surrogate: 1etrac.:hloro-meta·xylene 40.1% 35-140 3040907 CK 26-Mar-13 8082 

Volatile Orr;anic ComJ!OUnds bi EPA Method 8260B 

Viuyl chloride* ND 0.001 mg/L 3031506 IDS 22-Mar-13 8260 

1, 1-Dichloroethene* ND 0.001 mg/L 3031506 ms 22-Mar-13 8260 

Methylene chloride* ND 0.002 mg/L 3031506 ms 22-Mar-13 8260 

1,1-Dichloroethane* ND 0.001 mg/L 3031506 ms 22-Mar-13 8260 

Chloroform• ND 0.001 mg/L 3031506 ms 22-Mar-13 8260 

Carbon tetrachloride* ND 0.001 mg/L 3031506 ms 22-Mar-13 8260 

l ,1,1-Trichloroethane* ND 0.001 mg/L 3031506 ms 22-Mar-13 8260 

Benzene* ND 0.001 mg/L 3031506 ms 22-Mar-13 8260 

1,2-Dichloroethane* ND 0.001 mg/L 3031506 ms 22-Mar-13 8260 

Cardinal Laboratories *=Accredited Analyte 

PLEASE NOTE: uabilitv and Damages. cardinal's liability and dlent's texduslve remedy for any datm arising, vtletner based in contrBCt or tort, sholl be hmted to the amount paid by client for analyses. All daims, lndtJdinQ tnose tor negligence and 

any otM cause whatsoevef shall be dee"neel waived unless made In writlnQ and rereved by C«dinal Wllt1in thirty (30) days after ~on of the apptc:at)e servia!:. tn no e\'ff1t Sllal carctinal be liable tor 1nodertal or consequential damages, 

1nduding, ~~ lunltatton, buSiness 1ntl!mlptioos, loss of use, or loss of profits incurred by dlent, itS ~es. affiliMe:S or successors ariSing out of or rdated to the performance of the services hereunder by cardinal, reozsrdess of ~r suCh 

da.miSbased~anyottheabovestatedreasonsor~ Rest.asrdcteoriytothe~iderttfledabove. Thisreportshallnotbe~~lnl'uiiMI:hwrttteoapprlJ'o'M'ofCardinal~ 

Celey D. Keene, Lab Director/Quality Manager 

Page 3 of 23 



r.CARDINAL 
~~Laboratories 

PHONE (575) 393·2326 o 101 E. MARLAND 0 HOBBS, NM 88240 

MANZANO LLC 
PO BOX 2107 
ROSWELL NM, 88202 

Analyte Result 

Vola!ile Orz:anic Comnounds b! EPA Method 8260B 

Trichloroethene* ND 
Toluene" ND 
Tetrachloroethent* ND 
1, 1,2-Trichloroethane* ND 
1,2-Dibromoethane* ND 
Ethylbenzene• ND 
m-p Xylenes* ND 

o-Xylene* ND 
Total Xylenes* ND 

1,1,2,2-Tetrachloroethane* ND 

J'IIIPll_thll!ell!* _____ ND 
---------

Surrogate: D1bromojluoromethane 

Surrogate: 7oluene-d8 

Surrogate: .f-Bromojluorobenzene 

Semivolatile Orz:anic Cgm11ounds !!! GCMS 

Naphthalene ND 

2-Methylnaphthalene ND 

1-Methylnaphthalene ND 

Acenaphtbylene ND 
Acenaphthene ND 

Fluorene ND 
Phenanthrene ND 

Anthracene ND 

Carbazole ND 

Fluorantbene ND 

Pyrene ND 

Benzo(a]anthracene ND 

Chrysene ND 

Cardinal Laboratories 

Analytical Results For: 

Project: BROKEN SPOKE 
Project Number: NOT GIVEN 

Project Manager: CRAIG HANAGAN 
Fax To: NOT GIVEN 

BROKEN SPOKE 

H300658-4tl (Water) 

Reporting 
Limit Units Dilution 

Cardinal Laboratories 

0.001 mg!L 

0.001 mg!L 

0.001 mg!L 

0.001 mg!L 

0.001 mg!L 

0.001 mg!L 

0.002 mg/L 

0.001 mg/L 

0.003 mg!L 

0.001 mg/L 

0.001 mg/L 

Batch 

3031506 

3031506 

3031506 

3031506 

3031506 

3031506 

3031506 

3031506 

3031506 

3031506 

3031506 

Analyst Analyzed 

ms 22-Mar-13 

ms 22-Mar-13 

ms 22-Mar-13 

ms 22-Mar-13 

ms 22-Mar-13 

ms 22-Mar-13 

ms 22-Mar-13 

ms 22-Mar-13 

ms 22-Mar-13 

ms 22-Mar-13 

ms 22-Mar-13 

Reported: 
09-Apr-13 10:55 

Method 

8260 

8260 

8260 

8260 

8260 

8260 

8260 

8260 

8260 

8260 

8260 

Notes 

-------- -- -·------ ·--·--·--------·------·- ------ ----~-·-- ·-------~ --- ---

94.0% 70.2-143 303/506 lllS 22-Mar-13 8260 

94.8% 73.8-118 3031506 ms 22-Mar-13 8260 

97.1% 48-134 303/506 ms 22-Mar-13 8260 

0.001 mg!L 1.16 3032208 ms 23-Mar-13 8270C 

0.001 mg!L 1.16 3032208 ms 23-Mar-13 8270C 

0.001 mg!L 1.16 3032208 ms 23-Mar-13 8270C 

0.001 mg!L 1.16 3032208 ms 23-Mar-13 8270C 

0.001 mg!L 1.16 3032208 ms 23-Mar-13 8270C 

0.001 mg!L 1.16 3032208 rns 23-Mar-13 8270C 

0.001 mg!L 1.16 3032208 ms 23-Mar-13 8270C 

0.001 mg!L 1.16 3032208 ms 23-Mar-13 8270C 

0.001 mg/L 1.16 3032208 ms 23-Mar-13 8270C 

0.001 mg/L 1.16 3032208 ms 23-Mar-13 8270C 

0.001 mg!L 1.16 3032208 ms 23-Mar-13 8270C 

0.001 mg!L 1.16 3032208 ms 23-Mar-13 8270C 

0.001 mg!L 1.16 3032208 ms 23-Mar-13 8270C 

*=Accredited Analyte 

PLEASE NOTE: Uabillty and IJamaoes. cardnal's liability and dlent's exclusive remedy for any dalm ariSing, Wlether based in contract or tort, shall be limited to the amount paid by dlent for analyses. All claims, lncil.dng those for ~lgence and 

any othe- cause wtlatsoever shall be Cleemed wafved unleSS made in VK!tln\1 and received by Ccrdnal v.4thln thirty (30) dayS after corrPetlon of the ~tie: service. 1n no event shal cardinal be liable for inddertal or conseQUential damages, 

mdud:ng, withoU: hmitation, bUSineSS interruptions, loss of use, or loss of p-oftts ino.Jrred by dient, itS subsldarieS, afflhltes or successors ariSing out or or related to the performance of the serviCe> hereunder by cardinal, regarcless of whether such 

dalm IS based l(la'l any of the al:xJ'Ie stated reasons Of ~Xher'Mse. R!SIJts n!late r:riV to the ~es idertifled atJcve. This repat sMI oot be rep-oWced ~ k1 ftJI v.MI ~ ~of carcRoa~l.ablnUlnes. 

Celey D. Keene, Lab Director/Quality Manager 

Page 4 of 23 I 



r.cARDINAL 
~Laboratories 

PHONE (575} 393-2326 • 101 E. MARLAND • HOBBS, NM 88240 

MANZANO LLC 
PO BOX 2107 
ROSWELL NM, 88202 

Analyte 

Semivolatile Organic Compounds by GCMS 

Benzo(b)tlouranthene 

Benzo(k]flouranthene 

Benzo[a]pyrene 

Indeno(1,2,3-cd]pyrene 

Dibenz( a,h)anthracene 

Result 

ND 
ND 
ND 
ND 
ND 

Analytical Results For: 

Project: BROKEN SPOKE 
Project Number: NOT GIVEN 

Project Manager: CRAIG HANAGAN 
Fax To: NOT GIVEN 

BROKEN SPOKE 
H300658-01 (Water) 

Reporting 
Limit Uuits Dilutioo 

Cardinal Laboratories 

0.001 mg/L 1.16 

0.001 mg/L 116 

0.0002 mg/L Ll6 

0.001 mg/L Ll6 

0.001 mg/L Ll6 

Batch 

3032208 

3032208 

3032208 

3032208 

3032208 

3032208 

Analyst Analyzed 

ms 23-Mar-13 

ms 23-Mar-!3 

ms 23-Mar-13 

ms 23-Mar-13 

ms 23-Mar-!3 

ms 23-Mar-13 

Reported: 
09-Apr-13 10:55 

Method 

8270C 

8270C 

8270C 

8270C 

8270C 

8270C 

Notes 

~ ------- ---------------~--------·------------·-

Surrogate: Nitrobenzene-d5 

Surrogate. 2-F/uorobipheny/ 

Surrogate: Terpheny/-d/4 

General Chemist!Y 

Cyanide, Total* 

Fluoride* 

Phenolics* 

Di~olv!O!J Me11!1s bl: IC~ 
Aluminum* 

Arsenic* 

Barium* 

Boron 

Chromium* 

Cobalt* 

Copper* 

Iron* 

Manganese* 

Molybdenum* 

Nickel* 

Cardinal Laboratories 

ND 
1.60 

ND 

0.057 

ND 
0.031 

ND 
ND 

ND 
ND 
ND 
ND 
ND 
ND 

85.6% 

74.4% 

867% 

35-114 

43-ll6 

33-141 

Green Analytical Laboratories 

0 00500 mg/L 

0.200 mg/L 

0.0100 mg/L 2 

0.050 mg/L 

0.100 mg!L 

0.010 mg/L 

0.200 mg!L 

0.050 mg/L 

0.050 mg/L 

0.020 mg/L 

0.050 mg!L 

0.005 mg/L 

0.050 mg/L 

0.050 mg!L 

3032208 ms 23-Mar-13 8270C 

3032208 ms 23-Mar-13 8270C 

3032208 ms 23-Mar-13 8270C 

B304002 KLM 28-Mar-13 EPA335.4 

B304013 ABP 01-Apr-13 4500-F- C 

B304062 KLM 05-Apr-13 EPA420.1 

B303160 JGS 26-Mar-13 EPA200.7 

B303160 JGS 26-Mar-13 EPA200.7 

B303160 JGS 26-Mar-13 EPA200.7 

B303160 JGS 26-Mar-13 EPA200.7 

B303160 JGS 26-Mar-13 EPA200.7 

B303160 JGS 26-Mar-13 EPA200.7 

B303160 JGS 26-Mar-13 EPA200.7 

B303160 JGS 26-Mar-13 EPA200.7 

B303160 JGS 26-Mar-13 EPA200.7 

B303160 JGS 26-Mar-13 EPA200.7 

B303160 JGS 26-Mar-13 EPA200.7 

*=Accredited Analyte 

PlEASE NOTE: uabillty and oamages. Carciinal's liability and dient's exdl.lilve remedy tor art-~ datm anSing, whether based in contract or tort, shall be hmted to the amount paid by dlent for analyses. All dalms, lndudlng thOse for negigenc:e and 

ln no event shal Cardinal be Mable for inodentlll or consequential Damages, any other cause: whatsoev'!ll' shall be deemed waived unless made In vrtlng and receved by Cardinal wittun thirty (30) dayS after comcietlon of the appk;atle service. 

1ndudlnq. without "mltatlon, bUsiness intmuptlons, toss of use, or loss of 17oflts lnc\lrred by dient, it$ $lb5iCianes, affiliates or successors arising out of or rdated to the perfom'lance of the services hereunder by Cardll"'l!!, regardless of ~ sud'l 

da1m IS based upon any or the abo'ole stated reasons or otl'lef"Wise. ResiJts relate orVy to the sartllies Identified above. Th1s report shall not be reproduCed except tn fuii>Nith written ClpiXUVi!l of Cardinal Laboratories. 

Celey D. Keene, Lab Director/Quality Manager 

Page 5 of 23 I 



r.cARDINAL 
~Laboratories 

PHONE (575) 393-2326 • 101 E. MARLAND • HOBBS, NM 88240 

Analytical Results For: 

MANZANO LLC Project: BROKEN SPOKE Reported: 

PO BOX 2107 Project Number: NOT GIVEN 09-Apr-13 10:55 

ROSWELL NM, 88202 Project Manager: CRAIG HANAGAN 
Fax To: NOT GIVEN 

BROKEN SPOKE 
11300658-el (Water) 

Analyte Result 
Reporting 

Limit Units Dilution Batch Analyst Analyzed Method Notes 

Green Analytical Laboratories 

Di§solved Metals bi ICP 
Silver• ND 0.050 mg!L B303160 JGS 26-Mar-13 EPA200.7 

Zinc* ND 0.050 mg!L B303160 JGS 26-Mar-13 EPA200.7 

D~solved Metals bi ICPMS 

Cadmium" ND 0.0001 mg!L B303176 JGS 28-Mar-13 EPA200.8 

Lead* ND 0.0005 mg!L B303176 JGS 28-Mar-13 EPA200.8 

Selenium• 0.0084 0.0010 mg!L B303176 JGS 28-Mar-13 EPA200.8 

Uranium 0.0027 0.0001 mg!L B303176 JGS 28-Mar-13 EPA200.8 

Total Mer~.:uo: bi CVAA 

Mercury• ND 0.0002 mg!L B303174 JGS 26-Mar-13 245.1 

Cardinal Laboratories *=Accredited Analyte 

PLEASE NOTE: Uabdlly and Dat"naQes. Garclnai's liability and dient's e-xduslve remedy tor 'Mtf dalrtl o\V1Sing. v«Je:ther based in contract or tort. shal be limite<! to the amount paid bV die"'t for analyses. All dalms, ll'ldt.J(Iog those for neoilgeoee and 

any other cause v.tlatsoever shalt be deemed waNed unless made 1n writing itnd receved by cmtinal wtthlrl thirty (30) days after completion of the applical:ie sefllice, ln no t:o~elt Shall Car(jlnal be liable for lnc.idental or ~uerrtlal damages, 

inducing. wittloU: hrmation, business trterruPtiOft$, loSs of use, or kiss of profits lncuTed by dlent. ts sa.bsklartes, lfftlates or succ:essor5 anslng out of or rdatl!d to the performance of me se:rviCeS f'lC!relJndef by Cinlnat, reQN'dess of v.tlett1er SUCtl 

daim isbasedl(JOil afrioftheabl:westatta reasorl$orotherwise. Reslitsrefateort.(tothe~ klertlfil!d ab<Ne. This report shall rd: be~ except 1n fiA with wtttteoapf:JI'OYafofCardil"'aa L..abor<lt:OOes. 

Celey D. Keene, Lab Director/Quality Manager 

Page 6 of 23 



r.cARDINAL 
~Laboratories 

PHONE (575) 393·2326 ° 101 E. MARLAND 0 HOBBS, NM BB240 

MANZANO LLC 
PO BOX 2107 
ROSWELL NM, 88202 

Analyte 

Batch 3031206- General Prep- Wet Chern 

Chloride 

L<::_S!3031~~6~)l!;_l) _ _ _ __ _ _ 
Chloride 

LCSDIIP (30~_12~6:-J.lS~l) _ 
Chloride 

Batch 3031407- Filtration 

Blank ~03_14_07..Jll.J(!! 
TDS 

LCS_(3~3~0?-IJ_Sl!_ 

TDS 

Analytical Results For: 

Project: BROKEN SPOKE 
Project Number: NOT GIVEN 

Project Manager: CRAIG HANAGAN 
Fax To: NOT GIVEN 

Inorganic Compounds- Quality Control 

Cardinal Laboratories 

Result 

ND 

108 

Reporting 

Limit 

4.00 

4.00 

Units 

mg!L 

mg/L 

Spike 

Level 

100 

Source 

Result %REC 

108 

%REC 

Limits 

80-120 

Pn:_pru:e<i_& ~n~!yz_e<l:_ 13_-:tvfar--!3___ _ _ 
108 4.00 mg!L 100 108 80-120 

ND 5.00 mg!L 

226 mg!L 240 94.2 80-120 

Source: H300613-0l 

Reported: 
09-Apr-13 10:55 

RPD 

0.00 

RPD 

Limit 

20 

Notes 

))u_pli~at~_(303!_4~-QU_!'l}_ 

TDS 
-·----·---·-------~---

Batch 3032005 - General Prep -Wet Chern 

Bla_n~-(~3~~()5-_IJ~l) ___ _ 
Nitrate as N 

LCS (30320~5-_IJS_!) _ 

Nitrate as N 

Cardinal Laboratories 

907 5.00 mg!L 928 2.29 20 

_ __ _ __ _ ___ _ ___ Pr_el'llr~ 8:_~!lll_ly~tl:_ 2()~1\<1~1_3 _________________ _ 
ND 0.100 mg/L 

Prep~~~~~y_z_e~ 20-Mar·l3 __ 

5.10 0.100 mg!L 5.00 102 80-120 

*=Accredited Analyte 

PLEASE NOTE: Uat:;tity and Damages. cardinal's liai:Jmty and dlent's exdU$1ve remedy for any dalm ariSing, whether baSed In contrart or tort, shall be limited to the aroount: paid by client fot imlyses. AK daims, induding those fOr neglf9enee and 

any ottler cause whatsoever shall be deemed w;;~ivtd unless made 1n wntlng and received by cardinal \'Athln thirty (30} dayS after comPetlon of the app!cable servlre. In no event shall cardinal be Ua!R tor InCidental or conseqiJ(!fltlal damages, 

Inducing, ~ limitation, b.Jsiness iri:errupUons, loss of use, or loss of profits ino.ITed bv dkrt, its atJskiaries, il1'lllates Of surx:essors artsjng out of or nlated to the pP!J'fonnariCt of the servlteS hereunder l7f cardnall, ~ess of whether sodl 

daim rs based 1.4)00 any of the abcNe stated reasons or othtrwiSc. ReslJts retcte ociy to the SCWJ'4)fes lder(ffled above. ThiS~ shall net be~ except In ful v.tth written approval of cardinal LaboratOOes. 

Celey D. Keene, Lab Director/Quality Manager 

Page 7 of 23 



r.CARDINAL 
~Laboratories 

PHONE (575) 393-2326 ° 101 E. MARLAND 0 HOBBS, NM 88240 

MANZANO LLC 
PO BOX 2107 
ROSWELL NM, 88202 

Analyte 

Batch 3032005- General Prep- Wet Chem 

()up_li_c:t!e 1J0321)_0~D!l_P!) ___ ________ _ 
Nitrate as N 

Batch 3032006- General Prep -Wet Chem 

Sulfate 

~c~ (303_20~~:JJS_1L 
Sulfate 

Analytical Results For: 

Project: BROKEN SPOKE 
Project Number: NOT GIVEN 

Project Manager: CRAIG HANAGAN 
Fax To: NOT GIVEN 

Inorganic Compounds - Quality Control 

Cardinal Laboratories 

Result 

Reporting 

Limit 

Source:li300658-0l 

Units 

---- ~--~-~---------

118 0.100 mg/L 

NO 10.0 mg/L 

Spike 

Level 

Source 

Result 

1.48 

o/oREC 

%REC 

Limits 

!'rera~ed_ &_AJ1alyzecl _20-~-J3 _ _ _ _ _ 
21.8 10.0 mg/L 20.0 109 80-120 

Reported: 
09-Apr-13 10:55 

RPD 

22.6 

RPD 

Limit 

20 

Notes 

!,-C~~u1'_(3_0~01)6-_)1~_1) ________________________ --~Eed~~<ily~e~2~~ar-_1_3_ _______________ _ 
Sulfate 

Batch 3032201 -NO PREP 

L~~ (3_0~~0!-J.l§ll. 
pH 

l)uplica!! (~0~2~01-I)Uf'l)_ __ 
pH 

Cardinal Laboratories 

20.0 10.0 mg/L 

7.40 pH Units 

7.50 0.100 pH Units 

20.0 100 80-120 8.28 20 

7.00 106 90-110 

7.43 0.938 20 

*=Accredited Analyte 

PLEASE NOTE: Uability and Damages. Cardinal's tiablllty and dient's exduslve remedy tor any daim MSing, Wlel:he' based in contract or tort, sllall be llrrited to the amount patd by client tor analyses. All daims, lndudll"'{{ those for negligence and 

any other cause ~ shall be deemed waiVed ~ made in writing and receiVed by cardinal votthin thirty (30) dayS after co~on of the app!cable sei'Vi(e In no event shall Cardinal be Ua~e for lndC!erUII or consequential damages, 

1nc:luclng, wlthoU.: llnltatiOO, buSiness lrterruptioos, toss of use, or los5 of pvnts Incurred bV client,. ItS SI..OSidarieS, afllflates or successors arising out at or rdated to the perfonTlance: of the serviCes herer.nder by Caninal, reg«dess of whe:t:her stJd1 

dalmiSbasedl4)0nanyoftheabovest:atedreasonsorOltlc!rW!se. ResiJtsrdateociytothe~esidertlfled~ ThtSreportshallrdbe~~lnfui'Nittlwrtt:l8l~ofCardiOall..aboratrJries. 

Celey D. Keene, Lab Director/Quality Manager 
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r.CARDINAL 
~Laboratories 

PHONE (575) 393-2326 ° 101 E. MARLAND 0 HOBBS, NM 88240 

MANZANO LLC 
PO BOX 2107 
ROSWELL NM, 88202 

Ana1yte 

Batch 3040907- EPA 3510C 

PCB 1016 

PCB 1221 

PCB 1232 

PCB 1242 

PCB 1248 

PCB 1254 

PCB 1260 

Surrogate: Tetrach/oro-meta-xylene 

LCS !3040~07-B~ll 
PCB 1016 

PCB 1242 

PCB 1254 

PCB 1260 

Result 

ND 
ND 
ND 
ND 
ND 
ND 
ND 

~.57 

67.8 

ND 

ND 

72.1 

Analytical Results For: 

Project: BROKEN SPOKE 
Project Number: NOT GIVEN 

Project Manager: CRAIG HANAGAN 
Fax To: NOT GNEN 

PCBs BY GCIECD - Quality Control 

Cardinal Laboratories 

Reporting 

Limit 

1.00 

1.00 

1.00 

1.00 

l.OO 

1.00 

1.00 

1.00 

1.00 

Units 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

Spike 

Level 

--"-------

10.0 

100 

100 

Source 

Res nit %REC 

45.7 

67.8 

72. I 

%REC 

Limits 

35-140 

70-130 

70-130 

70-130 

70-130 

Reported: 
09-Apr-13 10:55 

RPD 

RPD 

Limit Notes 

- ----·------ ------------ - --- -- --- - ---- --·-- --- --------- ----- --- --~------- ---- ----·---------- ---------------- -·-·----- --

Surrogate: Tetrach/oro-meta-xy/ene 

L~S _!l~p £3040~07_-B~I>_l)_ __ 
PCB 1016 

PCB 1242 

PCB 1254 

PCB 1260 

Surrogate: Tetrach/oro-meta-xylene 

Cardinal Laboratories 

4.39 

63.2 

ND 
ND 

54.5 

4.45 

1.00 

1.00 

ug/L 

ug/L 

ug/L 

ug!L 

ug/L 

ug/L 

10.0 43.9 35-140 

_P~e~I:()~_2~M~r-_llA_Ilalyzed 2~~ar:'l ______________ _ 
100 63.2 70-130 7.02 20 

100 54.5 

10.0 44.5 

70-130 

70-!30 

70-130 

35-140 

27.8 

20 

20 

20 

*=Accredited Analyte 

PLEASE NOTE: Liability and Damages. cardinal's Jtabll)ty and dient's exclusive remedy for any daim ansifl9, whet:her based 1n contract or tolt, shall be lirrlted to the acmuot paid bV diem: tor anayses. All daims, Including those ror negl~e and 

any other cause ~ shall be deemed waived unless made in writing and receiWCI by tadinal within thirty (30) dayS after COfl'"4ietion of the aprjlcable service. In no event shal Cardinal be liat4e tor rncidental or coosequentlal damages, 

induCing. "MttlcM: limtiltiOn, buSiness ~~ kiss of use, or loss of p-ofil:s Incurred b'{ dlent,. itS Sl.tiSidafies. affiliateS ar sucressors artsinO out of or rdat«< to the pertarmance at the seNices hereUnder b'f cardnal, regan:less of ~ sudl 

claim IS based~ any of the abovt stated reasons or otherwise. Resi.Jts ~ rxly tu the ~es idertilleO abow.. This report shaM oat be ll!P'oduced ~In rul with 'M'itt'tn approval rl cardioall..abarattlrles. 

Celey D. Keene, Lab Director/Quality Manager 

Page 9 of23 l 



r.CARDINAL 
~Laboratories 

PHONE (575) 393·2326 o 101 E. MARLAND o HOBBS, NM 88240 

MANZANO LLC 
PO BOX 2107 
ROSWELL NM, 88202 

Analyte 

Batch 3031506- Volatiles 

Vinyl chloride 

I, 1-0ichloroethene 

Methylene chloride 

I, 1-0ichloroethane 

Chlorofonn 

Carbon tetrachloride 

I, I, 1-Trichloroethane 

Benzene 

I ,2-0ichloroethane 

Trichloroethene 

Toluene 

Tetrachloroethene 

I, 1,2-Trichloroethane 

I ,2-0ibromoethane 

Ethyl benzene 

m-p Xylenes 

o-Xylene 

Total Xylenes 

1, 1,2,2-Tetrachloroethane 

Naphthalene 

Surrogate: Dibromojluoromethane 

Surrogate: Toluene-dB 

Surrogate: 4-Bromofluorobenzene 

L(::S_(3_0~1~0~B§l) 

Vinyl chloride 

1, 1-0ichloroethene 

Methylene chloride 

1, 1-0ichloroethane 

Chlorofonn 

Carbon tetrachloride 

I, 1,1-Trichloroethane 

Cardinal Laboratories 

Analytiall Results For: 

Project: BROKEN SPOKE 
Project Number: NOT GIVEN 

Project Manager: CRAIG HANAGAN 
Fax To: NOT GIVEN 

Volatile Organic Compounds by EPA Method 8260B- Quality Control 

Cardinal Laboratories 

Result 

NO 
NO 

0.001 

NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
ND 

NO 
NO 
NO 

NO 
NO 
NO 

NO 

0.00952 

0.00957 

0.00967 

0.017 

0.019 

0.019 

0.016 

0.018 

0.020 

0.019 

Reporting 

Limit 

0.001 

0.001 

0.001 

0.001 

0.001 

0.001 

0.001 

0.001 

0.001 

0.001 

0.001 

0.001 

0.001 

0.001 

0.001 

0.002 

0.001 

0.003 

0.001 

0.001 

-·--·- ---------

0.001 

0001 

0.001 

0.001 

0.001 

0.001 

0.001 

Units 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg!L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg!L 

mg!L 

mg/L 

mg/L 

mg/L 

Spike 

Level 

0.0100 

0.0100 

0.0100 

Source 

Result %REC 

95.2 

95.7 

96.7 

%REC 

Limits 

70.2-143 

73.8-118 

48-134 

-· 
-·· _ _!'r~~(ld:_l,?:-~ar- I 1 A_naly~ed_: 2~-~~-13_ .. 

mg!L 0.0200 86.4 63.4-131 

mg/L 0.0200 97.1 68.7-131 

mg/L 0.0200 93.2 63.1·134 

mg/L 0.0200 77.8 74.5-121 

mg/L 0.0200 90.5 76-115 

mg/L 0.0200 97.6 66.6-128 

mg/L 0.0200 96.8 71.1-127 

Reported: 
09-Apr-13 10:55 

RPD 
RPD 
Limit Notes 

------- - -

*=Accredited Analyte 

PLEASE NOTE: IJatility and Damages. Cardinal's liability and dient's exdusive remedy for any daim ariSing, >Mlettlet b&Sed In ctlf"ltract: or tort, shall be 1Lr7lted to tne amount paid by dient for analyses. All dams, tnduding those for negligenCe and 

any other cause whatsoever Shall be dee'ned waived unleSS made in writing and received by CMdlnal 'Nithin thirty (30) ClayS after c:orrpletioo ot the ~calie iei"VIce. In no ever« shall Cardinal be liatlle for inCidert:al or consequential dafrtages', 

Jnduc:lng, without ltmitatloo, buSiness llterruptlons, loss of use, or toss of pronts incurred by dlent, ~ SltlSklarles, affiliates or successors arising out of Df raated b:l lhe performance of ttle 5ei'Vites hereunder by Cardnal, regar<kss of ....nether such 

dalmiSbasedu;>onanyoftheabQVWestata:JralSMSocothen-Ase. ReslAt:s~ortvtotne~esldettifiedabolle. Thisreportshallrttberepnxk.(:ed~infulwith~appro!(a(ofcardirllll~es. 

Celey D. Keene, Lab Director/Quality Manager 

Page 10 of23 



r.CARDINAL 
~Laboratories 

PHONE (575) 393·2326 • 101 E. MARLAND • HOBBS, NM 88240 

MANZANO LLC 
PO BOX 2107 
ROSWELL NM, 88202 

Analyte 

Batch 3031506- Volatiles 

Benzene 

I ,2-Dichloroethane 

Trichloroethene 

Toluene 

Tetrachloroethe11e 

I, I ,2-Trichloroethane 

I ,2-Dibromoethane 

Ethyl benzene 

m-p Xylenes 

o-Xyle11e 

Total Xylenes 

I, I ,2,2-Tetrachloroethane 

Naphthalene 
--- ---· - -- --

Surrogate: Dibromojluoromethane 

Surrogate: Toluene-dB 

Surrogate: 4-Bromoj/uorobenzene 

f-CS _DIIp(3!\3_15~6jl~~ll_ 
Vinyl chloride 

I, 1-Dichloroethene 

Methylene chloride 

I, 1-Dichloroethane 

Chloroform 

Carbon tetrachloride 

1,1, 1-Trichloroethane 

Benze11e 

1,2-Dichloroethane 

Trichloroethene 

Toluene 

Tetrachloroethene 

I, 1,2-Trichloroethane 

1 ,2-Dibromoethane 

Cardinal Laboratories 

-

Analytical Results For: 

Project: BROKEN SPOKE 
Project Number: NOT GIVEN 

Project Manager: CRAIG HANAGAN 
Fax To: NOT GIVEN 

Volatile Organic Compounds by EPA Method 8260B- Quality Control 

Cardinal Laboratories 

Result 

0.019 

0.013 

0.019 

0.018 

0.021 

O.Gl8 

0.018 

0.019 

0.039 

0.020 

0.058 

O.Gl8 

0.019 
- ·-- -·-- -- -- --

0.00951 

0.00971 

0.00996 

Reporting 

Limit 

0.001 

0.001 

0.001 

0.001 

0.001 

0.001 

0.001 

0.001 

0.002 

0.001 

0.003 

0.001 

0.001 
- ---------

Units 

mg!L 

mg!L 

mg!L 

mg!L 

mg!L 

mg!L 

mg!L 

mg!L 

mg!L 

mg!L 

mg!L 

mg!L 

mg!L 

mg!L 

mg!L 

mg!L 

Spike 

Level 

0.0200 

0.0200 

0.0200 

0.0200 

0.0200 

0.0200 

0.0200 

0.0200 

0.0400 

0.0200 

0.0600 

0.0200 

0.0200 

0.0/00 

0.0/00 

0.0100 

Source 

Result %REC 

93.4 

66.5 

95.0 

89.7 

106 

90.8 

91.8 

96.8 

%.3 

98.3 

97.0 

88.0 

94.5 

%REC 

Limits 

76.5-120 

75.5-117 

76.3-118 

74.8-121 

52.4-136 

76.6-118 

77.8-119 

78.4-121 

80-120 

71-126 

73.6-126 

74.2-122 

68.4-126 
-·-- - ---- -- -· ---·--- -- -· 

95.1 70.2-143 

971 73.8-118 

99.6 4/l-134 

Reported: 
09-Apr-13 10:55 

RPD 
. RPD 

Limit 

------ ---

Notes 

BS2 

-- ---·--- -- ----- -- -- --- -----
____ J2el'.al'~d~_l_5-~~~_13 ~~aly~Li: ~:..:r.far-lL _____ 

0.017 0.001 mg!L 0.0200 84.6 63.4-131 2.22 12.3 

0.020 0.001 mg!L 0.0200 99.3 68.7-131 2.24 18.3 

0.019 0.001 mg!L 0.0200 96.4 63.1-134 3.38 19.8 

O.o!8 0.001 mg!L 0.0200 89.0 74.5-121 13.4 9.91 

0.018 0.001 mg!L 0.0200 91.6 76-115 121 9.44 

0.020 0.001 mg!L 0.0200 99.0 66.6-128 1.42 16 

0.019 0.001 mg!L 0.0200 96.5 71.1-127 0.259 12.2 

0.019 0.001 mg!L 0.0200 95.0 76.5-120 1.75 9.89 

0.016 0.001 mg/L 0.0200 80.4 75.5-117 18.9 C) 07 

0.020 0.001 mg/L 0.0200 97.6 76.3-118 2.70 12 

0.020 0.001 mg!L 0.0200 97.5 74.8-121 8.33 12.3 

0.022 0.001 mg!L 0.0200 109 52.4-136 2.97 43.6 

0.019 0.001 mg!L 0.0200 94.6 76.6-118 3.99 11.1 

0.019 0.001 mg!L 0.0200 96.0 77.8-119 4.47 11.3 

*=Accredited Analyte 

PLEASE NOTE: Uability and Damages. Cardinal's liability and dlt!llt's exduslve remedy fOf anv daim ariSing, v.tlether based In contract or tort:, shau be limited to the amount paid by dlent for analyses. All dalmS, Inducing thoSe for negligence and 

any other cause whatsoever shall be dee'ned waived unless made In wrttlng and receiVed by cardinal withtn thirty (30) clayS altef" completion of the appllcatje service. ln no eve1t shall cardinal be Uable for tndclertal or cOilSI:!!qUMtlal damages, 

IndUCing, witi'IOO: tlm/tat1on, bJSiness interruptions, toss at use, or loss of p-onts incurred by dlent, Its Sli:lslcialies, atrlliates or SUCCI!SSOrS ariSing out of or related to tne perfotmance of the serviCes ~nder by Cardinal, reg«ttless of v.hett1er such 

claim 1Sbased1.4XJ'l <!61yofthl!:abollestated r$SOl'l$0ft:t.hetwise. Res!Jtsrelatt: criytothe~eskkrtlfied above. Tl'l!SreprtshilllootbereptdJCed~ i"l ful with V«ttten awoval or cardinal laboratories. 

Celey D. Keene, Lab Director/Quality Manager 
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r.cARDINAL 
~Laboratories 

PHONE (575) 393·2326 • 101 E. MARLAND 0 HOBBS, NM 88240 

MANZANO LLC 
PO BOX 2107 
ROSWELL NM, 88202 

Analyte 

Batch 3031506- Volatiles 

L~S _!lllii (~0~5_11_6-_!~!L_ 
Ethyl benzene 

m-p Xylenes 

o-Xylene 

Total Xylenes 

I ,I ,2,2-Tetrachloroethane 

Naphthalene 

Analytical Results For: 

Project: BROKEN SPOKE 
Project Number: NOT GIVEN 

Project Manager: CRAIG HANAGAN 
Fax To: NOT GIVEN 

Volatile Organic Compounds by EPA Method 82608- Quality Control 

Cardinal Laboratories 

Result 

0.020 

0.039 

0.020 

0.059 

0.018 

0.019 

Reporting 

Limit 

0.001 

0.002 

0.001 

0.003 

0.001 

0.001 

Units 

mg!L 

mg/L 

mg/L 

mg/L 

mg/L 

mg!L 

Spike 

Level 

0.0200 

0.0400 

0.0200 

0.0600 

0.0200 

0.0200 

Source 

Result %REC 

98.6 

98.4 

98.2 

98.4 

90.9 

96.8 

%REC 

Limits 

78.4-121 

80-120 

71-126 

73.6-126 

74.2-122 

68.4-126 

Reported: 
09-Apr-13 10:55 

RPD 

1.94 

2.23 

0.153 

1.43 

3.24 

2.40 

RPD 

Limit 

13.2 

20 

11.7 

13.1 

10.6 

10.5 

Notes 

--------~-------------- ~"--- -- -- -- - - - --- -- -- ------- -·-- ------- -·-- -· ----------------------- -----

Surrogate: Dibromojluoromethane 

Sunvgate: Toluene-dB 

Surrogate: .f-Bromojluorobenzene 

Cardinal Laboratories 

0.00980 mg/L 

0.00980 mg!L 

0.00957 mg/L 

0.0100 98.0 70.2-143 

0.0100 980 73.8-118 

0.0/00 957 48-/34 

*=Accredited Analyte 

Pt.EASE: NOTE; llabllty and Damages. Clninal's liii:JIIty and dlent'S exdusive rt!f'l'1l!dy for any daim aising, ~ based In conttad or tort. sl'lal be ~ to the arro.rt paid by client tor ~ All claims., loduclng those tor nt91Qence and 

arty other cause whllltsoevtr sh¥1 be deemed waiVed ur1ess ITI8(Ie In wrting and received by Ccrdinll tM'thln rtitty {30) dayS after ~ of the applc:atie service. In no tM!nl: shal c.ardrlal be lable for lnC:klertal or consequential darMges, 

including, withOLt l!~on. buSiness interruptions, loss of use, Of loss of p-olit:s incurred bV dltnt, itS Sl.tlsidalies, affiliates or sutceSSOrs arising out of or relate:! to the pettormance of the serw1ces he'aloder by Cardinal, regardess of v.fiether such 

da~m iS based upon any of the above stated reasons or othe~ ResUts reJate oriy to the Sli'TfAes tderttfled al::love. This report Shall flOC be reproduCed except in ful 'Mth wrttten approval of cardinal Ulborllt0!1es. 

Celey D. Keene, Lab Director/Quality Manager 
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r.cARDINAL 
~Laboratories 

PHONE (575) 393-2326 ° 101 E. MARLAND 0 HOBBS, NM 88240 

MANZANOLLC 
PO BOX 2107 
ROSWELL NM, 88202 

Analyte 

Batch 3032208 - SW846-3510 

IJlan_k @_0322_QII~~L~l)__ 
Naphthalene 

2-Methylnaphthalene 

1-Methylnaphthalene 

Acenaphthylene 

Acenaphthene 

Fluorene 

Phenanthrene 

Anthracene 

Carbazole 

Fluoranthene 

Pyrene 

Benzo[a]anthracene 

Chrysene 

Benzo[b ]flouranthene 

Benzo[k]flourauthene 

Benzo[a]pyrene 

Indeno[ l ,2,3-cd]pyrene 

Dibenz[a,h ]anthracene 

Benzo[g,h,i]perylene 

Surrogate: Nitrobenzene-d5 

Surrogate: 2-Huorobiphenyl 

Surrogate.· Terphenyl-dU 

L(;S(311_32~0~~S!} __ _ 
Naphthalene 

2-Methylnaphthalene 

Acenaphthylene 

Acenaphthene 

Fluorene 

Phenanthrene 

Anthracene 

Carbazole 

cardinal Laboratories 

Analytical Results For: 

Project: BROKEN SPOKE 
Project Number: NOT GIVEN 

Project Manager: CRAIG HANAGAN 
Fax To: NOT GIVEN 

Semivolatile Organic Compounds by GCMS - Quality Control 

Cardinal Laboratories 

Result 

ND 

NO 

NO 

ND 

ND 

ND 

ND 

NO 

NO 

ND 

ND 

ND 

ND 

NO 

NO 

ND 

ND 

NO 

NO 

0.0372 

0.0314 

0.0366 

0.007 

0.007 

0.007 

0.007 

0.007 

0.008 

0.007 

0.008 

Reporting 

Limit 

0.001 

0.001 

0.001 

0.001 

0.001 

0.001 

0.001 

0.001 

0.001 

0.001 

0.001 

0.001 

0.001 

0.001 

0.001 

0.0002 

0.001 

0.001 

0.001 

0.001 

0.001 

0.001 

0.001 

0.001 

0.001 

0.001 

0.001 

Units 

mg!L 

mg!L 

mg!L 

mg!L 

mg!L 

mg!L 

mg!L 

mg!L 

mg!L 

mg!L 

mg!L 

mg!L 

mg!L 

mg!L 

mg!L 

mg!L 

mg!L 

mg!L 

mg!L 

mg!L 

mg!L 

mg!L 

mg!L 

mg!L 

mg!L 

mg!L 

mg!L 

mg!L 

mg!L 

mg!L 

Spike 

Level 

0.0500 

0.0500 

0.0500 

Source 

Result %REC 

7-U 

62.8 

73.3 

o/.REC 
Limits 

35-114 

43-116 

33-141 

_ f'repaj"ed_ ~-A~al}'z.:_d_e_2~-:tvfa_r:: ~ ___ _ 
0.0100 72.1 21·133 

0.0100 74.1 21-133 

0.0100 74.6 33-145 

0.0100 73.4 47-145 

0.0100 70.9 59-121 

0.0100 77.3 54-120 

0.0100 73.7 27-133 

0.0100 77.0 70-130 

Reported: 
09-Apr-13 10:55 

RPD 

RPD 

Limit Notes 

*=Accredited Analyte 

PLEASE NOTE: uabfty and tJanla9es. cardinal's lidity aod dient's ~ remedy fOr arrt dalm arising, vllether based in contract or tort., shall be lin'Wte:l to tt1e: amount paid by' ditrt for analyses. AI daims, indudng those for negt~genCe and 

any other cause whatsoever shill be desned waived I.Aess made in wrttrlg and received bY Clsdnal v.fthln thirty {30) da'f.i after ~ of the ~ ~ In no ~ shal CNdinal be Mable tor lnddertal or eonstquential damages, 

inctuclng.. wittlol.t Irritation, buSiness li'UITUptlons, klss of use, or loss of P'Ofits lnrurecl b>( dient, itS Sl.bs:klarles, ~ or aJCCeSSOrS arising tU of or rtlated ro the perforTnal'a of the services hereunder l7f Ca'dinal, ~ of whether suctt 
dalm tS based upon any of the ab<we stated reasons or otherwise. RestJts relate orr.; to the ~es ident:ified abOVe. ll'lis report $hall not be reproduced except in ful with written approwl of can1tni!ll Laboratories. 

Celey D. Keene, Lab Director/Quality Manager 
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r.CARDINAL 
~Laboratories 

PHONE (575) 393·2326 • 101 E. MARLAND • HOBBS, NM 88240 

MANZANO LLC 
PO BOX 2107 
ROSWELL NM, 88202 

Analyte 

Batch 3032208- SW846-3510 

Fluoranthene 

Pyrene 

Benzo[ a ]anthracene 

Chrysene 

Benzo[b ]flouranthene 

Benzo[k ]flouranthene 

Benzo[a]pyrene 

Indeno[ I ,2,3-cd]pyrene 

Dibenz[ a,h ]anthracene 

Benzo[g,h,i]perylene 

Surrogate: Nitrobenzene-d5 

Surrogate· 2-Fluoroblpheny/ 

Surrogate: Terpheny/-d/4 

LCS Du!'_ (~03_2~8:~D!) 
Naphthalene 

2-Methylnaphthalene 

Acenaphthylene 

Acenaphthene 

Fluorene 

Phenanthrene 

Anthracene 

Carbazole 

Fluoranthene 

Pyrene 

Benzo[ a ]anthracene 

Chrysene 

Benzo[b )tlouranthene 

Benzo[k ]tlouranthene 

Benzo[ a ]pyrene 

1ndeno[ I ,2,3-cd]pyrene 

Dibenz[a,h ]anthracene 

Cardinal Laboratories 

-------

Analytical Results For: 

Project: BROKEN SPOKE 
Project Number: NOT GIVEN 

Project Manager: CRAIG HANAGAN 
Fax To: NOT GIVEN 

Semivolatile Organic Compounds by GCMS - Quality Control 

Cardinal Laboratories 

Result 

Reporting 

Limit Units 

Spike 

Level 

Source 

Resuh %REC 

%REC 

Limits 

Reported: 
09-Apr-13 10:55 

RPD 

RPD 

Limit Notes 

- ---------~------
_I'rep~d &~~zed:_2~r-f~:.I3 _ ~--~~--

--------~~---- -----

0.008 

0.007 

0.007 

0.007 

0.006 

0.007 

0.006 

0.006 

0.006 

0.006 

0.001 

0.001 

0.001 

0.001 

0.001 

0.001 

0.0002 

0.001 

0.001 

0.001 

mg!L 0.0100 

mg!L 0.0100 

mg!L 0.0100 

mg!L 0.0100 

mg!L 0.0100 

mg!L 0.0100 

mg!L 0.0100 

mg!L 0.0100 

mg!L 0.0100 

mg!L 0.0100 

75.5 26-137 

66.2 52-115 

71.3 33-143 

73.3 17-168 

64.5 24-159 

67.1 11-162 

62.9 17-163 

60.3 0-171 

62.0 0-227 

56.8 0-219 
. ---· ----- -·- --··-- ---- --·-·--------·---· ---··- -----~ -- --- -·- ----------- ---------·---·---~-- -----------

0.0493 mg!L 0.0500 98.6 35-ll.J 

0.0460 mg!L 0.0500 920 43-116 

0.0504 mg/L 0.0500 /OJ 33-141 

_ _ _ __ _ _!'rt:p<lfetl_ ~ A_nal)'~d:_2~.-~~ ~ _ _ _ _ _ _ -- -··- ------- -- --- -

0.007 0.001 mg!L 0.0100 74.3 21-133 3 OJ 20 

0.008 0.001 mg!L 0.0100 76.5 21-133 3.19 20 

0.008 0.001 mg!L 0.0100 771 33-145 3.30 20 

0.007 0.001 mg!L 0.0100 72.2 47-145 1.65 20 

0.007 0.001 mg!L 0.0100 70.7 59-121 0.282 20 

0.008 0.001 mg/L 0.0100 76.9 54-120 0.519 20 

0.008 0.001 mg!L 0.0100 80.1 27-133 8.32 20 

0.008 0.001 mg!L 0.0100 76.1 70-130 1.18 20 

0.008 0.001 mg!L 0.0100 75.9 26-137 0.528 20 

0.007 0.001 mg!L 0.0100 68.5 52-J\5 341 20 

0.007 0.001 mg!L 0.0100 72.0 33-143 0.977 20 

0.007 0.001 mg!L 0.0100 72.1 17-168 1.65 20 

0.006 0.001 mg!L 0.0100 58.9 24-159 9.08 20 

0.006 0.001 mg!L 0.0100 62.0 ll-162 7.90 20 

0.006 0.0002 mg!L 0.0100 60.7 17-163 3.56 20 

0.006 0.001 mg!L 0.0100 58.8 0-171 2.52 20 

0.006 0.001 mg!L 0.0100 60.7 0-227 2.12 20 

*=Accredited Analyte 

PLEASE NOTE: Uability and Domages. CarOnal's liabiMty and dlent's excluSive remedy for any claim arislf'lg, Ylhether based in contract or tort, shall be lim!teel to the amount paid by client tor analyses. All daims, lndudlng thOSe tor neQitgence and 

any other cause whatsoever shall be ~ waived unless made in V«'lttng and receNed bV cadnal within thirty (30) days alter completion of tne aprjic:al:k: service. In no ~vent shall <:ardlnel be ~atie for klddertal or consequential damages, 
1nduding, Mthc:U: llmn:atiotl, business Interruptions, loss of use, or losS of profttS Incurred 1'7{ client, itS slilskiartes, affiliates or suteeSSOrS arising out of or related to the pertorrnance of the services hereunder by Ordinal, regarcless of ~er such 

dalmiS based~ anyoftheaboiJestated reasons or~ Reslbrdatefriytotne: ~esidentttied atJove. 'l'llisreportsttal notbereJI'O(i.lted~inful wlthwrittenappl'lJ'Ial ofcartlinal Laboratories. 

Celey D. Keene, Lab Director/Quality Manager 
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r.CARDINAL 
·~Laboratories 

PHONE (575) 393·2326 • 101 E. MARLAND • HOBBS, NM 88240 

MANZANO LLC 
PO BOX 2107 
ROSWELL NM, 88202 

Analyte 

Batch 3032208- SW846-3510 

I.C~ D~pJ3~!!0_8-B~D_!) _ __ 
Benzo[g,h,i]perylene 

Surrogate: Nitrobenzene-d5 

Surrogate: 2-Fiuorobipheny/ 

Surrogate: Terphenyl-d/4 

Cardinal Laboratories 

Analytical Results For: 

Project: BROKEN SPOKE 
Project Number: NOT GIVEN 

Project Manager: CRAIG HANAGAN 
Fax To: NOT GIVEN 

Semivolatile Organic Compounds by GCMS - Quality Control 

Cardinal Laboratories 

Result 

Reporting 

Limit Units 

Spike 

Level 

Source 

Result %REC 

%REC 

Limits 

Reported: 
09-Apr-13 10:55 

RPD 

RPD 

Limit Notes 

_ __________ Prc:p~d_&~~lyze~ 33-f~Alif~l_3 __________________ _ 
0.006 

0.0519 

0.0475 

0.05111 

0.001 mg!L 

mg/L 

mg/L 

mg/L 

0.0100 55.2 0-219 2.86 20 

0.0500 

0.0500 

0.0500 

104 

95.0 

102 

35-114 

43-116 

33-141 

*=Accredited Analyte 

PLEASE NOTE: liatility and DamaQes. cardinal's lidty and dient'S e>«i.1s1ve remtdy tor any daim tristng, whether based In cootract or tort. shall be tlnlted tn the amount paid by client fur analyse$. All dalms, Including those for necjlgenee and 

any other calJ$e ~ shall be deemed 'NaiVed unless made in V«ittno and received 1Jrt cadnal ~n thirty {30) d8yS after ~oo of the ~ SleJVice. In no ~ shal Cartlnal be liable tor lnCil:lertal or consequential damages, 

induding, withOIA: hmitatlon, OOslness intem.~ptions, loss of use, or loss of j:M'Ofits incurred bV dlent, its Sl.bslelar\eS, affiliates or successors artslng out of or related to the petforrnanee of the services hereunder by Cardinal, regardless of whether SUCh 

dalm is based upon any of the at:Jave stated reasons or otherwise. Results relate only to the ~es Jdentlfled above. This report shafl not be rep-Odueed except in ful with written approval of cardlflal Laboratories. 

Celey D. Keene, Lab Director/Quality Manager 
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r.CARDINAL 
....._,Laboratories 

PHONE (575) 393·2326 • 101 E. MARLAND • HOBBS, NM 88240 

MANZANO LLC 
PO BOX 2107 
ROSWELL NM, 88202 

Analyte 

Batch B304002 - General Prep· Wet Chern 

Cyanide, Total 

f,.C~ (~~00!-B~l )_ 
Cyanide, Total 

LC_s _I)~~~O_iOtg-BS~lL __ ~ ~ ___ ~ ~ 
Cyanide, Total 

Batch B304013 - General Prep- Wet Chern 

Fluoride 

LCS(B3040l~-l!_Sl) 

Fluoride 

Result 

ND 

0.0451 

0.0464 

ND 

0.991 

Analytical Results For: 

Project: BROKEN SPOKE 
Project Number: NOT GIVEN 

Project Manager: CRAIG HANAGAN 
FaxTo: NOTGIVEN 

General Chemistry- Quality Control 

Green Analytical Laboratories 

Reporting 

Limit Units 

0.00500 mg/L 

0.00500 mg/L 

0.00500 mg/L 

0.200 mg!L 

0.200 mg!L 

Spike 

Level 

0.0500 

0.0500 

1.00 

Source 

Result %REC 

90.2 

92.8 

99.1 

%REC 

Limits 

85-1!5 

85-!15 

85-115 

Reported: 
09-Apr-13 10:55 

RPD 

2.84 

RPD 
Limit 

20 

Notes 

~C§I>uJ1(~0~013-l!_S~L ______ ~ ______ ~ _ --~- ~ -~-J>rS'_al"t:<i_&__!..~ly!e_'!:Ql·~Pf·l3_~- ~ ~-- -~--~~~-
Fluoride 1.05 0.200 mg/L 1.00 105 85-115 5.95 20 

Batch B304062 - General Prep- Wet Chern 

BlankJB~0406]-J)L~l) _ _ _ _ _ _ _ _ _ _ _ 
Phenolics ND 0.00500 mg/L 

~C§ QJ3040~-l!_S!) 

Phenolics 0.0530 0.00500 mg!L 0.0500 !06 85-115 

Cardinal Laboratories *=Accredited Analyte 

PLEASE NOTE: Llablktv and Damages. Cardinal's habibty aod dient's exdusive remedy for M1Y dalm ariSII"IOt vtleth~:t based in contract or tort, shall be limite<! to the at'lli)Jnt paid by dlent !'or analyses. All dalms, indudlng ttl05e tor negligence and 

any other catJ$e v.tlatsoever shall be deemed waived uliess made 10 wntlng and receiVed by cardinal within thirty {30) dayS alter CO!Tij:Htion of the appli~e se!Vice. ln no event shaM Gardl1al be U~e for iocldertaJ or cooseQIJelltial da~, 

inducing. without linltatloo, buSiness t~ons, loss of use, or Joss of profitS inO.ITed bV diert,. its sWsklartes, aftl1lates or ~ artsl:ng out of or lflated to the perfmnance. ot the ser.otces here.n:ier bV Cardnal, regardess ot whether such 

daim IS based 1.4100 ?SlY of the above st.ateO reasons or ctherwise. ResiAts retae only to the ~es ldentMed ~ ThiS ,..r ~ not be reproWced ~ 1n U 'Nitti written~ of t:ardina Laboratories. 

Celey D. Keene, Lab Director/Quality Manager 
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r.ICARDINAL 
~Laboratories 

PHONE (575) 393-2326 ° 101 E. MARLAND 0 HOBBS, NM 88240 

MANZANO LLC 
PO BOX 2107 
ROSWELL NM, 88202 

Analyte 

Batch 8304062 - General Prep - Wet Chern 

Phenolics 

Cardinal Laboratories 

Result 

0.0520 

Analytical Results For: 

Project: BROKEN SPOKE 
Project Number: NOT GIVEN 

Project Manager: CRAIG HANAGAN 
Fax To: NOT GIVEN 

General Chemistry - Quality Control 

Green Analytical Laboratories 

Reporting 

Limit Units 

0.00500 mg/L 

Spike 

Level 

0.0500 

Source 

Result %REC 

104 

%REC 

Limits 

85-115 

Reported: 
09-Apr-13 10:55 

RPD 

1.90 

RPD 
Limit 

20 

Notes 

*=Accredited Analyte 

PLEASE NOTE: UabilitY and Damages. ~·s liability and dlent's exclusive remedy for any dalm anSing, whether baSed 1n contract or tort, shall be llll1lted to the amount paid by cllent for analySeS. .6JI dalms, if'ldutjng thOSe for neg119ence and 

any other cause ~ stt&jl be deaTled waived unlesS made 1n wnting and receNed by Ordinal 'Nithln thirty (30) dayS after ~on of the applleat»f: service. 1n no event shal C8rdlo5 be ha~e for lnddental' or consequential dalnapeS, 

indt..dng, ~ llmtatian, buSiness irt.e:rrUptions, loss of use, or loss af profb inoJm!d tP{ dient, itS SWSiclariel, affiliates or successors arising OIA: of or retatec1 to the perfor'rnarn af the serYiceS hem.n'ld!!r by ean.ra.. regardess of ~ sud"' 

daimiSbased~anyoftheabovestatedreasonsor~ Rsasrdateoriytothe~idetttfied~ ThiSreportshBIIrd:be~~lnfulv.tthwrtttenapproyaloftardlnall.aboratorles. 

Celey D. Keene, Lab Director/Quality Manager 
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r.cARDINAL 
-.~Laboratories 

PHONE (575) 393-2326 • 101 E. MARLAND • HOBBS, NM 88240 

MANZANO LLC 
PO BOX 2107 
ROSWELL NM, 88202 

Ana/ytic:;J/ Results For: 

Project: BROKEN SPOKE 
Project Number: NOT GIVEN 

Project Manager: CRAIG HANAGAN 
Fax To: NOT GIVEN 

Dissolved Metals by ICP- Quality Control 

Green Analytical Laboratories 

Analyte Result 

Reporting 

Limit Units 

Spike 

Level 

Source 

Result 

Batch B303160- Dissolved Metals, E200.7/E200.8 

Bl_ank (_B3_03_!61J:-'!I-~l) ____ _ 
Nickel 

Iron 

Copper 

Silver 

Molybdenum 

Manganese 

Cobalt 

Boron 

Aluminum 

Barium 

Arsenic 

Zinc 

Chromium 

ND 
ND 
ND 
NO 
ND 
ND 
NO 
ND 
NO 
ND 
NO 
NO 
ND 

0.050 

0.050 

0.020 

0.050 

0.050 

0.005 

0.050 

0.200 

0.050 

0.010 

0.100 

0.050 

0.050 

mg!L 

mg!L 

mg!L 

mg!L 

mg!L 

mg!L 

mg!L 

mg!L 

mg!L 

mg!L 

mg!L 

mg!L 

mg/L 

%REC 

Limits 

Reported: 
09-Apr-13 10:55 

RPD 

RPD 

Limit Notes 

t,C~(~~31_6()..B_Sl) ____ _ 
---- --- -- -- ----·- ---

__ Pr~p~ed ~A_nalJ~d~~~~~a_I"~ ________ -·--- - ·-------- ---· -··-

Zinc 

Nickel 

Molybdenum 

Iron 

Aluminum 

Arsenic 

Barium 

Boron 

Chromium 

Silver 

Cobalt 

Manganese 

Copper 

Cardinal Laboratories 

2.63 

2.44 

4.99 

5.22 

5.16 

5.24 

2.51 

5.01 

2.61 

0.132 

2.52 

2.51 

5.09 

0.050 mg!L 

0.050 mg!L 

0.050 mg!L 

0.050 mg!L 

0.050 mg!L 

0.100 mg!L 

0.010 mg/L 

0.200 mg!L 

0.050 mg!L 

0.050 mg!L 

0.050 mg!L 

0.005 mg!L 

0.020 mg!L 

2.50 105 85-115 

2.50 97.8 85-115 

5.00 99.8 85-115 

5.00 104 85-115 

5.00 103 85-115 

5.00 105 85-115 

2.50 101 85-115 

5.00 100 85-115 

2.50 104 85-115 

0.125 106 85-115 

2.50 101 85-115 

2.50 101 85-115 

5.00 102 85-115 

*=Accredited Analyte 

PLEASE NOTE: IJBbilty and Damages. cardinal's llabiltty and ditnt's exdusM! renedV for afro/ dlllm ertsing. wnether based In c:ootract or tort. shal be lirrited to the arrwnt paid by dent for ;,nSyses. All ~. indudnO ttwse for negligenCe and 
any other cause whatsoe'ler shall be <b!mea waNed unless made In wtitlng and ~ tJi Owdnal within thirty (30) dityS attr:r C001)k!tion of the apPICBble servk:e. In no ell'eflt shal cardinaJ be tiade for indr:lertel or consequential damages, 

1ndudng, wlthOI..t llrn'tatlon, busmess intem.;ptions, loss of use, or losS of l)"onts Incurred t7( dlent, itS SIJbsidarieS, affiliates or successors arislng out of or rdated to the perlorJ'n8nCe of the serviCe!i hereunder bV Gardnal, regardless of whether such 

dam 1s based \.4)01'1 any of the abcwe stated reasons or otherwise. ResiJts reiate only to the ~es. ldentffied above. ThiS report shall not be reproduted except in ful with written approval of Cardinal Laboratories. 

Celey D. Keene, Lab Director/Quality Manager 
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r..cARDINAL 
~Laboratories 

PHONE (575) 393-2326 ° 101 E. MARLAND 0 HOBBS, NM 8B240 

MANZANO LLC 
PO BOX 2107 
ROSWELL NM, 88202 

Analytical Results For: 

Project: BROKEN SPOKE 
Project Number: NOT GIVEN 

Project Manager: CRAIG HANAGAN 
Fax To: NOT GIVEN 

Dissolved Metals by ICP- Quality Control 

Green Analytical Laboratories 

Analyte Result 

Reporting 

Limit Units 

Spike 

Level 

Sonrce 

Result 

Batch 8303160- Dissolved Metals, E200.7/E200.8 

%REC 

%REC 

Limits 

!o~S !>up_(8,30316~:BSD_IL ________ _ __ J>repared& Analyz~d 26:-Mar-1~-----
Aluminum 5.14 0.050 mg!L 5.00 103 85-115 

Barium 2.49 0.010 mg!L 2.50 99.5 85-115 

Boron 5.03 0.200 mg!L 5.00 101 85-115 

Cobalt 2.50 0.050 mg!L 2.50 100 85-115 

Chromium 2.59 0.050 mg!L 2.50 103 85-115 

Arsenic 5.17 0.100 mg/L 5.00 103 85-115 

Copper 5.08 0.020 mg!L 5.00 102 85-115 

Silver 0.129 0.050 mg!L 0.125 103 85-115 

Manganese 2.51 0.005 mg!L 2.50 100 85-115 

Nickel 2.42 0.050 mg!L 2.50 96.7 85-115 

Molybdenum 4.96 0.050 mg!L 5.00 99.2 85-115 

Iron 5.20 0.050 mg!L 5.00 104 85-115 

Zinc 2.62 0.050 mg/L 2.50 105 85-115 

Cardinal Laboratories 

Reported: 
09-Apr-13 10:55 

RPD 

RPD 

Limit Notes 

-~-·----- --··· 

0.349 20 

101 20 

0.319 20 

0.714 20 

0.837 20 

136 20 

0.229 20 

2.56 20 

0.200 20 

107 20 

0.594 20 

0.310 20 

0.298 20 

*=Accredited Analyte 

PlEASE NOTE: Uabillty and Dar'nageS. Cilrdinal's liaDillty and dlent's e<dusive remedy fer arry daim ansing, whether based in contrad: or tort, shall be lrrwted to the 8ITilUI'1t paid by dient tor anatyses. All claims, inducir'tg tho$e for negigenee and 

CllY ott\a' cause ~ shal be deemed W8lvod unless made In wrttflg and recetved by cardnal \lllfthln thirty (30) days after corJ1]IeHon of the .,picatlle service. In no event shill Cardinal be Hable for ll'lddental or consequtrtlal ClamageS, 

indudin~ without limitation, busioe$5 interruptions, loss of use, or loss of ~oflts ll'lOJITed by client, ItS subsidiaries, affiliates or successors ariSing out of or related to the performance of the services hereunder by caninal, regardless of ~ such 

da~m IS base(] ~any of the above stated reasons or otherwise. ~ults r~ only to the sat'llJ1es identified above. This report shall not be reprodiJce(l except In 1\JI with wrtt:ten i'ppro\lal of Cardinal Laboratories. 

Celey D. Keene, Lab Director/Quality Manager 
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r.cARDINAL 
~Laboratories 

PHONE {575} 393•2326 • 101 E. MARLAND • HOBBS, NM 88240 

MANZANO LLC 
PO BOX 2107 
ROSWELL NM, 88202 

Analyte 

Project: BROKEN SPOKE 
Project Number: NOT GIVEN 

Project Manager: CRAIG HANAGAN 
Fax To: NOT GIVEN 

Dissolved Metals by ICPMS - Quality Control 

Green Analytical Laboratories 

Result 

Reporting 

Limit Units 
Spike 

Level 

Source 

Result %REC 

o/oREC 
Limits 

Reported: 
09-Apr-13 10:55 

RPD 

RPD 

Limit Notes 

Batch 8303176--Bisselved Metals, E200.71E200.8 

Selenium 

Uranium 

L,ead 
Cadmium 

L(:S (~t76,.J!S1! 
Umrium 

·C~dmium 

'Lead 
Selenium 

LC::SDIIpJB!_~31?6:f!~~lL _________________ _ 
Selenium 

Uraniwn 

Lead 

Cadmium 

Cardinal Laboratories 

_ __ __ _____ ___ _ _ ____ . ~rc:par_e_d:_2_5-~!If ~~~_r\na!Y:Ze~:_2 2 -~ar-13_ ___________ __ _________ __ _ ____ . ___ _ 
NO 
ND 

NO 
ND 

0.0010 mg!L 

0.0001 mg!L 

0.0005 mg!L 
0.0001 mg!L 

0.0446 0.0001 mg!L 
0.0464 0.0001 mg!L 
0.0449 

0.227 

0.231 

0.0431 

0.0450 

0.0463 

0.0005 

0.0010 

0.0010 

0.0001 

0.0005 

0.0001 

mg!L 

mg!L 

mg!L 

mg/L 

mg!L 

tng!L 

_. f>reea!e_d~2_5_-jl,f~r-_~3_r\nall'~d~2_2-_~!!f:l3____________ _____ __ ___ _ ___ ____ __ __ _ 
0.0500 89.1 85-115 

0. 0500 92.8 85-115 

0.0500 89.8 85-115 

0.250 90.6 85-ll5 

____ P!e.l'llft!_d~ 3~-.t-4_<IT:l~r\n~yz_e_~ .E'.-.~Ilf-J2 
----------~--·-··-- --

0.250 92.4 85-115 !.97 20 
0.0500 86.3 85-115 3.23 20 
0.0500 90.1 85-115 0.232 20 
0.0500 92.7 85-llS 0.142 20 

*=Accredited Analyte 
PlEASE NDrE: Ue~ity and Di!J'l'lages, Cardinal's kl!Oillty and dient's exduswe remedy fOr aoy daim ariSing, ~ based In contract or tort, shan be flttfted ro the i'lrroont paid by dil!!1t tor ill'laJyses. AJI datms, inducting those for negligence and 

any other cat.tSe ~ ~ be deemed wa~v«; unless made in wt~ng and rec:l!lved by Gardoal Within tllirty (30} Cli¥ ae ~ 0( the ~e senAte. ln no event 5hal Cardinal be ll~ for IOddertai or con51!t!uetltlal damages, 

lndutlog, v.tl:hoU" lirritattoo, businf!S6. 11'tan:¢ons, kiss of use, or Joss of proftts inlllrted by dlent, its. Sl.blklar1es, af'ftlltes or SUIX:fSSOrs ansmg out of or reCated to tne petfOcmanc:e of the S«<Jk'eS hereunder bv t.wdtla, reg.¥'(less of v«lettter such 
dalm Is based~ illl'(dttleabovest:ated reasonsorother'wtse. Resi.Jtsrdab:! onlytothe~idtntffledatx:Ne. Thisreportshallootbe~excertln ful with.wntttnapprowt ofcatdinalt.aborat:ones. 

Celey D. Keene, Lab Director/Quality Manager 
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r.CARDINAL 
~Laboratories PHONE (575) 393-2326 o 101 E. MARLAND o HOBBS, NM 88240 

MANZANO LLC 
PO BOX 2107 
ROSWELL NM, 88202 

Analyte 

Batch 8303174- EPA 245.1/7470 

Analytical Results For: 

Project: BROKEN SPOKE 
Project Number: NOT GIVEN 

Project Manager: CRAIG HANAGAN 
Fax To: NOT GIVEN 

Total Mercury by CV AA- Quality Control 

Green Analytical Laboratories 

Reporting 

Result Limit Units 

Spike 

Level 

Source 

Result %REC 

%REC 

Limits 

Reported: 
09-Apr-13 10:55 

RPD 

RPD 

Limit Notes 

BlanJ( (IJ3Q~ IJ±IJI._~L __________________ _ Prepared & Analr_zetJ._2!)_:tvfar-ll________ _ 

Mercury 

LCS (8303174-BS1) 

Mercury 

LCS Dup (8303174-BSDl) _ 

Mercury 

Cardinal Laboratories 

NO 0.0002 mg!L 

________________________ _I'!t:Pilf~d~_ft.l'lal!'~etJ. 26-Mar-13 
0.0021 0.0002 mg!L 0.00200 105 

_______________________ J>repa!ed & Analyzed ~6-Mar_- ~3 
0.0021 0.0002 mg!L 0.00200 103 

85-115 

85-115 1.30 20 

*=Accredited Analyte 

PLEASE NOTE: lJablltty and Damages. Cardnal's tlabiNty and dlent's exdusJve rtmedy for any dalm ariSing, \\tlett\0' based In contract Or tort, shall be limted to the amount paid by dlent for analyses. All dairn>, lndudlng those for negligence and 

any other cause ~ shall be deemed walved unless made In wrttlng and received bV cartlnal within thirty (J:l) days after tompletion of the: awt~ca~e ser.nce. In no event shal cardinal be hatie for inddertal or consequential damages, 

induding, wtthol.t lill'itation, business intfm.IPliOnS, lo5s ot use. or loss of profits InCurred by dient, itS Slbsidaries, at'lllates or successors arising out of or related to the pedormanCe of the ser....iees herelnler by cardnal, reganless of >Mlether such 

daim IS basa:t~anyottheabovestated reasons. or otherwise. RsJtsrdab! oriytottle~I!S idettifiedal'xNe. ll'li$report:shall not be~except lnful with IM1tten appn;lllall of Cardinal laboratories. 

Celey D. Keene, Lab Director/Quality Manager 
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r..cARDINAL 
...:t Laboratories 

PHONE (575) 393-2326 ° 101 E. MARLAND 0 HOBBS, NM B8240 

Z-Ola 

Z-01 

SUB-SUM 

SUB-55 

BS2 

ND 

RPD 

** 

*** 

Notes and Definitions 

0.66 ± 0.52 

0.02 ± 0.07 

Analysis subcontracted to Summit Environmental Technologies, Inc .. 

Analysis subcontracted to SunStar laboratories, Inc. 

Blank spike recovery below laboratory acceptance criteria. Results for analyte potentially biased low. 

Analyte NOT DETECTED at or above the reporting limit 

Relative Percent Difference 

Samples not received at proper temperature of 6"C or below. 

Insufficient time to reach temperature. 

Chloride by SM4500CI-B does not require samples be received at or below 6"C 

Samples reported on an as received basis (wet) unless otherwise noted on report 

Cardinal laboratories *=Accredited Analyte 

PLEASE NOTE: uablllty and Damo11ges. cartllnal's liability and dient's exdUSive remedy for any dam ariSing, whether based 10 contract Dl" tort, shall be linlted to the amount paid by dlerrt: for analyses. All datms, Including those for negligence and 

any other cause whatsoever shall be deemed waiVed unless made 1n writtng lind received by cardinal v.«tlln thirty (30) days after COI'l'lPetlon of the apjjlca~e service. In no event shall cardinal be lialje fot tnddental or consequential damages, 

lncfu(lng, v.1thoi.L li~on. business irterruptioos, loss of use, a- loss of r:rofits inoJrTed bV dient, its stb!iidanes, affiliates or SllCC'eSSOf'5 ariSing out of or r8ated tn the performance of the services hereunder by <:adnal, regardless of 'llotlett1er SUCh 

datm IS based L4XJ11 any of the above st:.al:ed reasons or otherwise. Re:slJts r8ite only to the ~es idertlfled above.. This report shall nd: be rep'O(b:ed exc~ in ful with 'Mitten app!"OIRII of Cardinal LabOratories. 

Celey D. Keene, Lab Director/Quality Manager 
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CHAIN-OF-CUSTODY AND ANALYSIS REQUEST 

101 East Marland, Hobbs, NM 88240 
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LEASE MAP 

Note: Manzano, LLC has drilled but not yet completed the horizontal well along the E2E2 of Section 
2-T14S-R38E. All acreage shown as Petroven, Inc. has been assigned to Manzano, LLC. 

Ohoo,dol 
1\A. Co1e ,.c•ntt 
0/IIIO·lJ·!U 

enG op 
4 15 '2..013 

JameJ AAcCror!:J,~'-"' 

C06 Op 
4 15 · lOI!, 

' R.e'r. f..._. Fe• efel, ~ttl 
~------31-------

CUG Op. 

4 IS 1.013 

0. L Lo'flltiP. efal 
Odell Lo-,MI -------

IO.W.Mc 
!Wh...-t~r. 6-1.._,. Vr Tr 

-----~-7 

L __ 

' -,;;r - .. --'ill · . ·-···· _, 

L 

CoG Op C (JG Op 
4 15 1.013 3 . 17 '2...013 

29 

COG Op I 
4 IS '2..013 I 

I 

I 

~2-----
1 4 co~s ~p'2.013 
I 

Cl .... Ill. R ... I 
Mrt. •tal, 111141 .~._rANIIMI 

Jat'f'Jt!S McCrory 

Suf::: Horvf>•, 

f.-----

8 

at/~ N.UDr~kmd, 
M.l 

~.p ton Rdt,(SJ 

COG Op 
3. 17 ?..01'3 

co c. Qp. 

4 . !5 '2..013 

N~.- A,A(. \.1rn !,..v ::'1 M. 1 

1'1 ~ L•-• ~Ill, lA I 
Jom~s l,kCror_v. 

COG Opt"'r 
4 IS· '2.013 

Pe~•.ovc, Ino. 
10-15--;1."17 
V·"'(q/ 

+ill".! \)· 

Sl"atr 
ABC Lond Co fSJ 

10 II 

""'"' 
J.o.c 

-·~ 41 7J A~ 

1--

"g~~z~~rz~(gjtfi'/ 
c "-•· a. s-·· _, 

l 

t 



LEGAL NOTICE 

June 13, 2013 

Notice is hereby given of the application 
of Manzano, LLC, P 0 Box 2107, 
Roswell, New Mexico to the Oil 
Conservation Division, and the 
Commissioner of Public Lands, State of 
New Mexico, for approval to reenter 
and convert the State #1 well to a Salt 
Water Disposal Well in the San Andres 
formation. The surface is owned by the 
State of New Mexico. 

The Manzano, LLC State SWD #1, API # 
3002527964, is located 1980 Fsl, 660 
Fel, Unit Letter I, Sec. 33, T13S, R38E, 
Lea County, New Mexico. 

The injection interval is the basal San 
Andres formation from 5590 to 6050 
feet. The Maximum injection pressure is 
3000# and maximum injection rate will 
be 4000 BWPD. 

Interested parties should file objections 
or requests for hearing with the Oil 
Conservation Division, 1220 South St. 
Francis Drive, Santa Fe, NM 87505 
within fifteen days. 

Inquiries regarding this application 
should be directed to Manzano LLC, 
Attention: Mike Hanagan, P 0 Box 2017, 
Roswell, NM 88202. 



Advertising 
Receipt 

MANZANO OIL CORPORATION 

KEN BARBIE 

P.O. BOX 2107 

ROSWELL, NM 88202-2107 

Hobbs Daily News-Sun 
201 N Thorp 
P. 0. Box 936 
Hobbs, NM 88241 

Phone: 575-393-2123 
Fax: 575-397-0610 

Cust #: 01101555 

Ad#: 00116515 

Phone: (575)623-1996 

Date: 06/13/2013 
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Ad Text: 

LEGAL NOTICE 
June 14, 15, 16, 18, 19, 20, 2013 

Notice is hereby given of the application of Manzano, LLC, P 0 Box 
2107, Roswell, New Mexico to the Oil Conservation Division, and the 
Commissioner of Public Lands, State of New Mexico, for approval to 
reenter and convert the State #1 well to a Salt Water Disposal Well in 
the San Andres formation. The surface is owned by the State of New 
Mexico. 

The Manzano, LLC State SWD #1, API # 3002527964, is located 1980 
Fsl, 660 Fel, Unit Letter I, Sec. 33, T13S, R38E, Lea County, New 

Total: 
Tax: 
Net: 

Prepaid: 

(Total Due: 

207.06 

207.06 
14.11 

221.17 
0.00 

221.17 ) 



Affidavit of Publication 

State of New Mexico, 

County of Lea. 

I DANIEL RUSSELL 
' 

PUBLISHER 
of the Hobbs News-Sun, a 

newspaper published at Hobbs, New 
Mexico, do solemnly swear that the 

eli pping attached hereto was 
published in the regular and entire 
issue of said newspaper, and not a 

supplement thereof for a period 

. of 6 issue(s). 
Beginning with the issue dated 

June 14, 2013 
and ending with the issue dated 

June 20,2013 

~~$ 
PUBLISHER 

Sworn and subscribed to before me 
this 20th day of 

June,2013 

Notary Public 

My commission expires 
January 29, 2015 
Seal 

OFFICIAL SEAL 'i) A_~·- GUSSIE BLACK r·'( IJ2I Notary Public 
-~ State of New Me~lco c..: . .. 1-qt!_-1 ~ 

. My Commission Expires 

This newspaper is duly qualified to 
publish legal notices or . 
advertisments within the meamng of 
Section 3, Chapter 167, Laws of 
1937 and payment of fees for said 
publication has been made. 

LEGALNODCE 
June14,15,18,1~,19, 20,2013 

Notice is hereby given of the aM~q!ltign:of Manzano, LLC, 
P 0 Box 2107, Roswell, New MexicO to the Oil Conserva· 
lion Division, and the Commissieinerot Public Lands, State 
of New Mexico, for approvaf tcfreenter and convert the 
State #1 welt to a Salt Water o'l$1losal Well in the San An· 
dres fonnation. The surface is· OWI\ed 'by the State of New 
Mexico. · ··" · ' · 

The Manzano, LLC State SWD #1, API # 3002527964, is 
located 1980 Fsl, 660 Fel, Unit letter I, Sec. 33, T13S, 
R38E, Lea County, New Mexico. 

The injection interval is the basal San Andres formation 
from 5590 to 8050 feet. The Maximum injection pressure is 
3000# and maximum injection rate will be 4000 BWPD. 
Interested parties should file objections or requests for 
hearing with the Oil Conservation Division, 1220 South St. 
Francis Drive, Santa Fe, NM 87505 within fifteen days. 
Inquiries regarding this application should be directed to 
Manzano LLC, Attention: Mike Hanagan, P 0 Box 2017, 
Roswell, NM 88202. 
128210 

01101555 00116515 

KEN BARBIE 
MANZANO OIL CORPORATION 
ATTN: ACCOUNTS PAYABLE 
P.O. BOX 2107 
ROSWELL, NM 88202-2107 



Manzano, LLC 
ZOIJ 

June 12, 2013 

/~w Mexico Oil Conservation Division 
1220 South Francis Drive 
Santa Fe, New Mexico 87505 

New Mexico Oil Conservation Division 
1625 N. French Drive 
Hobbs, New Mexico 88240 

P.O. Box 2107 

Ill P 2= O~oswell, New Mexico 88202-2107 
(575) 623-1996 

FAX (575) 625-2620 

Manzano, LLC hereby submits an application to convert the plugged and abandoned Celeron State 
#1 to a salt water disposal well to be renamed the Manzano, LLC State SWD #1. Accordingly please 
find enclosed an original and one copy of our application Form C-108 with attachments. A third 
copy has been sent to the Division Office in Hobbs. The state of New Mexico is the surface owner, so 
a fourth copy has been sent to the New Mexico State Land Office. A Legal Notice of our 
application has been filed with the Hobbs News-Sun. 

Should you have questions regarding our application, I can be reached at 575-623-1996 or 575-420-
8821 cell. Thank you for your assistance in handling our application. 

Mike Hanagan 
On Behalf of Manzano, LLC 
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