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LEGEND:NATURAL:GAS; il L:P.
7:77-Main Street, Stiite-900
Fort:Worth, Texas 76102

Operator Certification

Fhieréby certify that ), or'Someone ander iy direct supervision, have-inspected the drill site and access
routé.proposed herein; that'l am-familiar with the:conditions which currently exists; that | have full
RnoWledge of state and Fédéraifia'WS ap’piitafile'io‘ fﬁié op‘eratio‘n‘ "t"hat t“h"e sfatementS‘m'ade ‘i"n 't'h'e APD
package are, to the best of i
:operations.proposed herein- er be performed in conformlty wrth thls APD package and the terms-and
I:condmons underwhichitis approved‘-‘lVaIso certlfy thatd, or the company’d represent,;:am responsi hle-
rations condiictéd under this application. Thése statemeiits.are:siibject:to the provisions of
-18°U'S; C 1001 for-the filing'of false statements.

Executedithis. _

Sighed; 3

Name: Elrod’
Title: Sr Regulatory Analyst

Address: 777 Mam Street Suite’900, Fort Worth, Texas 76102
Phorie: ) 87




The.undersigned-accepts all:applicable terins; conditions, stipulations, and:restrictions concerriig!

operations:conducted vonft’hezéléased%fiand:f.or--:poréﬁonzzihereof;?aszdéscribed:-bél‘ow:
‘Date: a February, 7;:2013

Leasens NM-110829- .
Browning Federal €om8H:

Eddy County; New:Mexico:

Foratiant): Biiie SpiifS

Bond Coverage:  Statewide

BMBond File#i;  NNVIBO0DS25.
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Legend Natural Gas, Il L.P,
DRILLING AND OPERATIONS PROGRAM
Browning Federal Com 5H
SHL.: 110 FNL & 1290 FEL
BHL: 330 FNL & 360 FEL
SHL: Section 20, T-24S, R-28E
BHL: Section 17, T-24S, R-28E
Eddy County, New Mexico

In conjunction with Form 3160-3, Application for Permit to Drill subject well, Legend Natural
Gas, I L.P. submits the following eleven items of pertinent information in accordance with BLM
requirements. ' :

1. Geological Surface Information: Permian
2. Formation Tops:

The estimated tops of geologic markers and estimated depths at which anticipated water and
hydrocarbons are expected to be encountered are as follows:

Rustler 0ft Out Cropping at Surface
Fresh Water 48 ft
Top of Salt 690 ft
Base of Salt/Lamar | 2,316 ft
Bell Canyon 2,560 ft
Cherry Canyon 3,362 ft ‘
Brushy Canyon 4,542 {t Qil/Gas
Bone Spring 6,093 ft Oil/Gas
1st Bone Spring 7,013 ft QillGas
2nd Bone Spring 7,743 ft Qil/Gas

The IHS formation tops data base has indicated that the Rustler formation on our federal
acreage is out cropping at the surface. The Federal wells listed below border to the east and
west of our federal acreage (Section 19 is in between the listed wells below).

Surface Casing

Well Name Location Depth

Really Scary Federal Com 4H | Section 33 T24S R28E, Eddy County, NM 425 ft
Really Scary Federal Com 2H | Section 33 T24S R28E, Eddy County, NM 442 ft
Buckwheat 33 Federal 2H Section 33 T24S R28E, Eddy County, NM 400 ft
Quien Sabe 25 Federal 1H Section 25 T24S R27E, Eddy County, NM 180 ft

No other formations are expected to give up oil, gas, or fresh water in measurablé quantities.
Setting 11-3/4" casing at 400 ft MD/TVD and circulating cement back to surface will protect the
surface fresh water sand. The Salt section will be protected by setting 8-5/8" casing at 2,525 ft
MD and circulating cement back to surface, Any zones below the 8-5/8" casing shoe and above
TD that contain commercial quantities of hydrocarbons will have cemented isolation. This
isolation will be achieved by cementing the 5-1/2" production casing string from TD to Surface.
Each cement job will have an adequate amount of Open Hole excess cement volume to ensure
cement is circulated to surface (see proposed cement program for Open Hole excess volumes

N }




below). If wellbore conditions arise that require immediate action and/or a change to this

program Legend Natural Gas Il L.P. personnel will always react to progect the wellbore and/or

environment.

3. Proposed Casing Program:

5.94/1.33/7/28.45
Hole Assumes 8.4 ppg MW
1.93/1.84/6.23
Hole Assumes 10.0 ppg MW -
1.80/1.25/4.02
Hole Assumes 9.5 ppg MW

14-3/4" 0 - 400' 0 - 400 11-3/4" | 42# H-40 STC

10-5/8" 400'-2,525' 0-2,625' [ 8-5/8" 324 J-55 LTC

7-7/8" | 2,625'- 12,088"| 0-12;988' | 5-1/2" 17%# | P-110 BTC

**Note: All casing run in hole will be in NEW condition from the mill
**Note: While running all casing strings in hole, the pipe will be kept at a minimum of 1/3 full at all times
to avoid approaching the collapse pressure rating of the casing

4. Proposed Cement Program:

Surface: 14-3/4" Hole, 11-3/4" Casing

(35:65) Poz (Fly Ash): Class C Cement + 0.005
Ibs/sack Static Free + 1% bwoc Calcium Civtoride +
Lead 0-300 129 ppg| 125% 293 1.96 10.06 150  |5% bwoc Sodium Chloride + 0.25 fbs/sack Cello Flake
+ 3 [bs/sack LCM-1 + 0.1% bwoc FL-52 + 5% bwoc
MPA-5 + 6% bwoc Bentonite i 4+ 86,5% Fresh Water
Class C Cement + 0.005 Ias/sack Static Free + 2%

Tail 300'-400° |14.8 ppg| 100% 114 1.35 6.34 85  |bvoc Calcium Chioride + 0.25 Ibs/sack Cello Flake +
56.3% Fresh Waler

Intermediate; 10-5/8" Hole, 8-5/8" Casing

(36:65) Poz (Fly Ash): Class C Cement + 0.005
Ibsfsack Static Free + 5% bwow Sodium Chloride +
Lead Q- 400 129ppy| 0% 106 1.91 9.64 56 0.125 [bs/sack Cello Flake + 6 lbs/sack LCM-1 + 0.2%
brwoc FL-62 + 0.005 gps FP-6L + §% bwoc MPA-S +
4% bwoe Bentonite Il + 92,4% Fresh Watec

(35:65) Poz {Fly Ash). Class C Cement + 0.005
Ibs/sack Static Free + 5% bwow Sodium Chloride +
Lead 400'- 1,528 [12.9ppg| 100% 473 1.91 9.64 248 10.125 ibs/sack Cello Flake + 5 ibs/sack LCM-1 + 0.2%
bavoc FIL-52 + 0.005 gps FP-6L + 5% bvoc MPA-S +
4% Inwoc Bentonite It + 92.4% Fresh Water

Class C Cement + 0.005 Ibs/sack Static Free + 2%
Tail 1,525'-2,525' | 14.8 ppg| 100% 434 1.34 6.35 324  |woc Calelum Chioride + 0.005 gps FP-6L + 56.3%

Fresh Water




Production: 7-7/8" Hole, 5-1/2" Casing

( (Fiy A

) Sodium Chioride + 0.3% bwoc FL-52 + 0.7% baoc
lead | 0-2525" |120ppg| 0% 448 241 1181 212 lsodium Metasilicate + 6% brwoc MPA-S + 120.1%
Fresh Water

(60:40) Poz (Fly Ash):.Class C Cement + 3% bvovr

" . Sodium Chioride + 0.3% bwoc FL-52 + 0.7% baoc
Lead | 2,525 -4,500' | 12.0 ppg| 30% 445 241 11.81 211 Sodium Melasiticale + 6% bivoc MPA-S + 120.1%
Fresh Water

(15:61:11) Poz {Fly Ash).Class C Cement:CSE-2 +

. . , 0.005% bwoc Static Free + 0.3% baoc FL-25 + 0.4%
Tail |4,500"-12,988'| 13.2ppg| 30% 1923 1.57 7.99 1,225 beooc FL-52 + 0.005 gps FP-6L + 0.5% bivoc BA-10A +
’ 76.6% Fresh Water

o The above cement volumes could be revised pending on the amount of time the hole is
open by adjusting the % excess

e The 8-5/8" Intermediate cement job is designed to circulate cement to surface

o The 5-1/2" Production cement job is designed to circulate cement to surface

5. Well Control Equipment:

The blowout preventer (BOP) equipment will consist of a double ram-type preventer and annular
preventer as provided for in Onshore Order #2. The BOP will be hydraulically operated and the
ram type preventers will be equipped with blind rams on top and 5” drill pipe rams on bottom. A
13-5/8" BOP will be used during the drilling of the well. A 13-5/8” permanent multi-bow! (A & B
sections) casing head will be installed on the 11-3/4" Surface casing. The BOP and Multi-bowl
casing head will be tested to a minimum of 5,000 psi by a third party testing service and used
continuously until total depth has been reached.- The 8-5/8" casing string will be run using a
casing hanger landing system which is run through the 13-5/8” BOPs and landed out in the
casing hanger landing profile in the Multi-bowl casing head system. The 8-5/8" pack-off will
then be installed once the casing hanger has been landed out and pressure tested to 5,000 psi.
Doing this allows us to not have to Nipple down the 13-5/8" BOP stack and allows us to
maintain well control integrity throughout the duration. Pipe rams will be operationally checked
each 24-hour period. Blind rams will be operationally checked on each trip out of the hole.
These checks will be noted on the daily drilling reports. Other accessories to the BOP
equipment will include the IBOP (Kelly Cock), floor safety valve, choke & kill lines, and a choke
manifold rated to 5,000 psi all of which will be tested to working pressure by an independent
third party tester. Anytime a component of the BOP stack or choke manifold is
changed/replaced or installed the BOP equipment will be re-tested as required.




6. Proposed Mud System:

ud ppm)
0- 400 SPUD 84-94 32-34 N/C 10 1-4K
400 - 2,525 Brine 9.5-10.0 28 N/C 10 186K
2,525 - 7,500 Cut-Brine 9.0-95 28 N/C 10 40 - 80K
7,500 - 8,200 | Cut-Brine/polymer 9.0-9.5 32-34 N/C 10 80 - 110K
8,200 - 12,988 Cut-Brine/polymer 9.0-95 33-34 N/C 10 90 - 170K

Sufficient mud materials will be kept at the well site at all times to maintain mud properties, lost
circulation if present, and mud weight increase requirements.

Visual or electronic mud monitoring equipment shall be in place to detect losses or gains in
drilling fluid volumes.

7. Auxiliary Well Control Equipment and NMonitoring Systems:

a. An IBOP (Kelly Cock) will be in the Top Drive System (TDS) at all times

b. A full opening safety valve having the appropriate connections (4-1/2” IF Connection)
will be on the rig floor at all times in the ready position.

c. Hydrogen Sulfide (H,S) detection equipment will be in operation and breathing
equipment on standby upon drilling out the 11-3/4" Surface casing shoe and until the
5-1/2" casing string is cemented in place.

8. Testing, Logging, and Coring Program:

a. No open hole or cased hole wireline logs are planned during the drilling phase of
the well
b. Gamma Ray will be captured from about 300 ft above KOP and throughout the

: curve and lateral
O%e ¢. Mud logging program will consist of lagged 10 ft samples and commence at
around 5,000 ft MD (about 2,500 ft above KOP) to total depth of the horizontal
hole interval
d. Drill stem testing is not anticipated
e. No conventional coring operations are planned

9. Estimated Bottom Hole Pressure & Temperature:

a. BHP @ Lateral TD: 3,786 psi
b. BHT @ Lateral TD: 137°

10. Abnormal Conditions, Pressures, Temperatures, and Potential Hazards:

No abnormal pressures and temperatures are anticipated. We have determined from wells
nearby in the area that any hazardous volumes of H,S are not anticipated on being
encountered. If a large volume of H,S is encountered, the operator will comply with the
provisions of Onshore Oil & Gas Order No. 6. All personnel will be familiar with all aspects of
safe operation of equipment being used to drill the well.




11. Anticipated Starting Date and Duration of Operations:

Location construction will begin after the BLM has approved the APD. Anticipated spud date
will be as soon as possible after BLM approval. Rig move and drilling operations is anticipated

to take 20 days. :
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System Drawing
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Notes'Regarding Blowout Preventers

‘Legend Natural Gas; Il LP
Browmng Federal Com 5H

1. The dnlhng nipple wnl betconstructed so it can be: removed mechamcally without the:aid

‘of a'welder. The:minimtim mternal dlameter will, equal BOP bore.

2; ‘Wear:ring:will be properly.installed.in head:

4. Afull'bore safety valve tested'to a mini

. - Blowout preventer-and-all associated fittings will-be.in.operablercondition’to:withstand
5,000 psi'wor ng-pressure..

urn of 5,000 pSI workmg pressure’ with proper
thread connéctions WI|| bs.on the. rig-flodr: at: alltimes:

5: All choke'lines will be anichored'to prevent movement.

6. Hand wheels and extensionswill be properly installed:and tested

7. Hydraiilic BOPcontrol panefwill b Iocated-as neat in proximity to:drillers controls as

possible

8, Al'BOP'equipment Will meet Onshore Order #2 reguilations and requirements:
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FracTank & Water Storage]

150 ft 3 wellboré

: \—4panc lie

" “Closéd |
o5 150 from wellbore.

e e = Mud/Gas:Separator-
Volume: :

{Mud Pump]
J Mud Pumpv‘

'Generator |

|- Generator: |

270"

|Drillers

m Pipe'Racks =" - ,

|HPU/Accumlator | -

| pais poiss |5

[Crew ousargj [craro

using] [Rig Mor. Housing]. | Water | [Co Man Housing] ;[ﬁiiééti;ﬁhéi;;ﬁéisé%iﬁél




| Design Plan
Operating and Maintenance Plan
Closure Plan

Browning Federal Com 5H
SHL 110 FNL 841290 FEL:
i1 ,330 FNL & 360 FEL
SHL: Section: 20; T:24S, R: 28E
BHL: Section 17, T:24S,-R-28E
Eddy Count'y, ew Mexico.

Legenid Natiiral-Gas; 11:L.P; will:be using all above ground steel’ pltS forfitiid-and cuttlngs Whilg
:dnllmg lf a tank develops ‘a'leak We ave:- lmmedlate visual disc We would then
3 ove any contammated so

.momtor the'tank's at all’ tlmes

Equlpment List:
2~ Shale Sh.akers

1ge
3- RoII Off Blns W/-Tracks
14 ng Steel pits (1,000 bb! capacity):
2-500 bbl Frac; Tanks

drilling fluids waste and cuttmgs will:be hauled-off via CRI-
ermit R-9166..

During. drilling opera" ons a
(Controlled:RecoveryIni

Dewatering Process:
CRS Reprocessmg Sewlceswdewatenng process wull mclude the use of the H&H 5500

[ lean; effluent to: the actlve plts rged ¢
slide into the'roli off bin and-the effiuentis: retuirnisd: through a6” ”pvc plpe toithe'rig suction-tank:

See GRS Dewatering'Process Diagram



&Water Sforage

150 ft from wellbore:

ge.

-

Closed

~MudStora

__Vo!ume ] [Process

ii4;’f_panié; fine:
150 it from welibore

= 'i,MuwGﬁszé‘qgarétor':

Pipe Racks:—

[Change ousmg| IRyg >Mgr Housmg]

[V tousin]

LEGEND NATURAL GAS
Rig Location Layout.
Safety'Equipment Location
‘Location: Dimensions:
490 ft:x.270 ft

[Directional Housing]

* r§ Wind) indigators

; _’ Logation cntrance.warming signusedto
7] control Iocanon in‘event cf.an emergenq;

@ 5 Cauton 125 Gas; May Be Faa)

1 _ Site bridfing area.

i Sélfcontained brealhnng apparatus (SCBA)
- CHZS)) H2S sensors lecated around the fig

% H2S monitor controlalarm box
N/

Pige Raéks —

“LOCATION




Legend Natural Gas tll, LP
‘ 777 Main Street: |
Suite 900
Fort Worth; TX 76102
'Iﬁegél:’s:.

BROWNING FEDERAL WELL 5H
Eddy County NM
Lat 32.210133° N
" Long 104.104918° W

M@@nﬁﬁﬁ gen @y aﬁ”



Escape
Crews shall escape upwmd of escaping. gas in the event of an emergency

dlstance outsnde of the ROE
ROE:

Agstimed-100 ppm-ROE=-3000"
100 ppmH2S concentration shall trigger activationof'this plan.

In the event of arelease of gas containing H2S; the first responder(s) must
o Isolate the area-and prevent: entry by other. persons - ‘into 'the 100 ppm
ROE.
o Evacuate; my. pubhc places-encompassed: by the 100 ppm-.

ROE.
o Be: eqmpped with 'H2S:monitors and air packs.in -order to: control

the release.
o Use the "bud_dy system" to ensure no injuries, occur-during

;operatlon

Fan 'for local offncnals to:aid in-operation. ‘Seelist: of
,;ph ) bers att
@ Havereceived tramlng in the
o Deétection.;6f H2S, and
- ¢ Measures for protectlon agalnst the: gas,
s Equipmgnt: used for protection and emergency résponsge:.

'f-Igmtlon of Gas'Source
Should control of thg wellbe con81dered lostandjlgnltlon cons&dered tak_“e_"c'ar‘e to protect

ZHazardous " |Lethal |
e B o pkimie ,;lelt L Concentrat:on:
' SUIf'de 4 o A=t I - 1
|Sulfur. | 502 2ppm NA 1000ppm




Contacting; Authorities

Legend Natural Gas III LP personnel must halson wnth Iocal?and state agenmes

fState of New Mexico's 'Hazardous-Materials. Emergency Response Plan (HMER)=
Hydrogen Suilfide, Drilling Operation. Plain
. HYDROGEN SULFIDE (H2S) TRAINING

All: personnel whether regularly assngned ‘contracted, or employed
on e ’ vill rece_" e tralnl g. from a quallfled

mstructor in the followi ] '
operations o thls weII

1. The hazards and characteristics:of hydrogen stilfide (H2S):

2. The proper use and maintenarice of personal jprotéctive.
equipmentrand life' support ‘systems,

3. The ‘proper- use-of H,S detectors; alarms, warning 'systems;
briefing areas, ‘evacuation procedures; and prevailing winds:

i addition; supervisory personnel will be: trained in the following;
areas: :
1., The effects of H2S metal.components: Ifhigh-tensile tubular
are to be"used, personnel will be trained in‘theit special
maintenance requirements.

2. Corréetive action and shut-in. procéduires whei drilling. oF:
-reworking a well and blowout .prevention: and welicontrol
procedures.

3. ‘Thé contents and requwements of the H;_S Inllmg Operatlons Plan and
Piiblic Protectlon Plan.




There:will ‘be -an-initial tralmng sessjon.just prior to- encountenng a
known or probable st Zone (wnthm 3 days or 500 feet) and weekly

HyS and well -control. drills forall personn"ei'm @ach «crew. The. initial:.
'itramlng session shall mclude a review of the site 'specificH5S Dnlllng

. Operatlons Pian and the ‘Public Protection Plan

HYDROGEN SULFIDE TRAINING

1. Well Gontrol Edui_pmenffta

A, Flareline
B: ‘Choke man.ifoi;d “With Remotely Operated Choke -

C. Blind ranis and:pige rams:t6 accommodate all pips sizés with
properly- sized:closing ‘nit

D. Auxmary equnpment may- include if apphcable annular
preventer and’ rotatmg head:

E. Mud/Gas Separator
2. Protective.equipment for essentialpersonnel:

A 30 .mmute_ SCBA.uinits focated in the: doghouse ahd at’ bnefmg
areas, as indicated on well site dlagram As it may ‘be-diffictilt to.
gpmmumcete audibly While wearing‘thiesé units, hand signals

shall be:utilized::

3. H;S detection and monitoring equipment:

A Portable HZS monltors posntloned on Iocatlon for best coverage
and response ‘These nites have warnmg'llghts and:audible
snrens when H2Sisvels of 20 PPM ‘are reached.: These unlts -are
ustally-capable: of detecting S02:,-Which' is & byproduct of
burning :H28.

4. Visual'warning systems::



A Wind difectionindicators-as:shown-on'well site diagram

of H2S scavengersrwnl ininizé; hazards:-when:_penetratmg H2s' beanrig
zones:

6. Metallurgy:

A Blowout préventer; drilling: :spool, klll lines,; choke -manifold
Ai s -and valves:shall’be H2S: tnm

B Allelastomers:used-forpacking.and-seals shalibe H2Strim;

7. Communication;

A. Radioicomimunications.in.¢ vehicles ircluding
€ellulariteléphones and:2-way:radio

chamber method»of'testmg

_B: “There!will be nordrillstem.testing.



[Emiergenicy Assistance Telephoneé List

PUBLICSAFETY: . S /911 oF
Eddy County: Skieriff’s Department ‘Nuamber: ,(575)887 £7551:

Fire:Department: o
‘Loco Hills Nomber:  (575)677:2349
Artésia Niimbeii  (575)746:5051
‘Carlsbad: Number: (575)885-3125
'Happy Valley: Carlsbad Number: (575)887-6353
Number: {575)745+3600"
" Number; i(575)484 3222
Artesia: Number:
Carlsbad Number:
‘Careplus: Number:.
]Lovmg Number: - v
Hospitals:  :Artesia‘GeneralHospital Number 5(575)748 3333
AirMed:  Medéve limber:  (888)303:9112
Dépt. of-Public: Safety ‘Number: '(575)887 7551
Néw M@kico Oil‘Conservation: Niimbir: (575)476-3440
U:S: Dept..of Labor _ Number:: (866)487:2365.
Highway Départmignt Numbef: - (575)885-3281

Ambulance:

Legiend Natiifal Gas, Inic. ,

LEGEND NATURAL:GAS ‘ Office: (817)-872:7808
«Company Drilling Consultants: =~ = =

Name: “Number:

Name: o '  Nuiber;

EHS Coordmatorzahr Emerge \cy'Contact S '

‘Name: Jody Fontenot fonteriot@LNG2:com Nuimber:  (940):210:0430:

Drilling Manager . - L
Name: David Dunn ddUnH@LNG2:coin - .- .. ..Numberi.  (817)944:1023

‘Drilling Superintendent - '
‘Name: Scott Zacharie szacharie@UNG2.com:___ sNumber: (214)906-8365

‘Drilling Company

‘Name: Number;
Name: Number:
Tool Pushar S — LA
Name; Number:

Cliff'strasner: - Cell  (432) 1)
Craig Strasiier cell (432) 894 0341
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Legend Natural Gas IIf; LP
Nulti-Point Surface Usg Plan of @pérations

Browning Federal Com SH

BHL: 330 FNL & 360 FEL
SHL¥'Section 20; T-24S; R-28E
BHL: Section 17, T-24S, R:28E

Eddy County, NEW Mexico

‘The plan-is:submitted-with Form 3160:3; Application; for-Périmit:to Drill, _covering ‘the above
.described well: The purpose ofthis plans to:describe the location: of thep roposed well the
proposed construction activities: and operatlons plan, the magmtude of the surface drsturbance
involved and the procedin
r,qp,eratrq_ng sothata complete appralsal can be made of the envnronmental effect assocnated

. A ‘with the operatrons

2. Existlng Roads
The "“ell srte andfelevatron p,lat for thefproposed well are reflected on: the weIl site:

) mamtarn their condltron :as: Iong as any operatrons contmue wrth thls Iease
Directions::
From the intersectnon of:US: nghway;285

& CR 720 (Black: Rlver Rd ) go west on Black

2. Planned Access Road:
Legend Natura| Gas III LP wrll7be usmg:emstmg callche ro,a_d to access the Brownmg




3. Location.of Exlstmg Facilities: (Exhibrt #4):

Welis:within-a-miile radius of: proposed surface-hole location.include:

‘o ’?Ogden -8 #1

Craft/8/#1
James R Craft #1
Browning Federal Coi: 3H (Proposed tocation,. Legend Natural Gas: III}LP)}
Browning. Federal Com.4H (Proposed Location, Legend NatiiFaliGas Il LP)
‘Browning-Federal Com:5H (Proposed Location; Legend Natural'Gas |1 :
fBrownln" Federal Com'6H ‘(Proposed Location; Legend-Natural Gas- III;,;LP.):'
‘Oxy Big: Spender State:#1.
State 1641
State /16/#1
Bypass #1HSTHL
‘Oxy Bypass 16'State #1
Enfield Federal #1
Carlton. 17
‘Black Eagle Féderal#1
‘Browning Federal CO #1
Hugh Brass 2H:
.Hrgh Brass Fee#1
High Brass 3Hi(Proposed Location, Legend Natural:Gas.lll, LP)
Willow/Lake 20 FED #1.
Willow'Lake Unit:#2
New Man Federal Com#1
Pardue Farms/20/#1
Paiduie 19:Coini #1
Pardue 19:Com 3H:(P&rimitted. Location, Legend Natural Gas III; LP)
Pardue:19 Federal Com.2H (Proposed Location, Legend Natural Gas:Hl; LP)
-'Congo Federal: om #1
Rivanda Fee Com#1.
Stent:21 Federal Com #2H
OPL Stent Federal #1
Pardue #1-
Pardue Farms 21.#1
Woods /9/#1

e © 0 0 0 00 0 0.0° 0 ©6 © 060 0 .0 O 0 0 O © O o o0 0 & o ¢ ©o o b

4. Location of Exrstlng and/or Proposed Facilities:
a. In the.eveit the wellis found productrve, atank; battery and-other surface facilities
Will'be constriictéd onsite (See ‘Exhibit,c:102 & Exhlbit#s & #6)
b. Exhibit#3 shiows the proposed pipelme rolite'to the: Browmng Federal Com 4H SH;
afid 6H facrhty The proposed routeis.8625.0' in° Iength allincluded in section 20.
17:6” steel, biried: gassales:linewith & working:PSIof 150 Starting at: the S/E corner



. .An 0n51te Inspectmn'was conducted with BLV: representative; Indra Dahalon

Diecembier11,2013'With, io:issués being found-during:the inspection:

. I.ocatlon and: Types of Water Supplyi

callch ewﬂlobtamfromot herdlocations: c.lo§e b.y f.o,n .,r._o.a.d_s if a_xa_l.l_a,bl_e,_

Meth ds of Handling W ste M "terial

-mam’tamed durmg the drlllmg and completlon opé
all operations are:fcomplete

« Ancillary Facilities: S
Nocampsitetor other facilities will be constriicted as:azresult of this-well




9. Well:Site: Layout

a. Exhibit #1 shows the. proposed wellsite. Iayout with dimensions of the pad Iayout

' its’ ‘“'»ithe active arculatmg system W||I be steel plts and’a closed loop-system
will’ be utilized:

10. Plansifor Surface Reclamation:
Surfate is: privately owned; per disciission withthe landownér e will keep the pad the
same sizé for future dnlhng and completion-operations:off this same pad:-to minimizé
the footprint.

11.Surface Ownership;
The:surface is owned by Pardue Limited. PO Box 2018 (126 N: Canyon), Carlshad; New
fM'ektéoBS'i'Z“O ﬁhone num'ber IS 5'7'5' 8§7 '9525 A SU’rface‘Use A"gre‘emeni‘bet‘Ween

#8 & Exhlblt’#Q)

12. Other’ Inforriation

4. The afea‘sufrouidingthe well site is grassland The. vegetation is moderately
$parsewith native prairie grass-and mesquite busheés. No wildlife wias obsetved
butis: Ilkely that deer, rabbits;.coyotes, and rodentstraverse’ the area.

b Thereis no permanent-or-live water in'the general proximity of the location.,

[of ’Topsonl will:berstockpiled- 30/ wide on the’ SOUTH-SIDE of the locationuntil it is.
needed forinterim reclamation.:

d. A NSk (Non':Standard ‘Location) application: will be filed: ‘with the State:of New:
‘Mexico Oil: onservatlon Division,

e; "Thls pad locatlon is: des,lgnated for the Browning Federal Com’ 4H Browning

13, opé“r"atd'ri‘iszne'p'rés'ént‘at"i\‘ie*‘s:
Drillifig: David-Dunhn:817-872-7805
Drilling: Scott Zacharié: 8178727806
Operations: Jason Vining::817-872:7845
Operatnons Ron: Dahle 817 872 7811

HSE- J.Qdy:Eo.:nt.e,n_Qt.. 81;.2-87273@9 T
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MEMORANDUM OF SURFACE USE AND OCCUPANCY AGREEMENT

THE STATE OF NEW MEXICO § . , o _.
o T KNOW-ALL: MEN BY THESE PRESENTS:
COUNTY OE EDDY §

A Suiface Use and Occupancy Agreement has ‘been -niade: and entered: on the . 26”‘ day of
September, 2013, by and between Pardue Limited. ‘Company, whose address 1s) P.0:Box 2018, Carlsbad,
New.Mexico $8220, herejuafter called. “GRANTOR” and-Legend Natviral Gas 111, IP whose addiess is
15021 Katy: Freeway, ‘Suite 200, Houston, Texas 77094, heremaﬁcr called “GRANTEE”

Grantor and Grantee havé etiteted into 2 Siirface Use, and Qcgupancy Agreement for Entry,
Roadway, Well Location’ and otlier Assocxated Surface sttu:bmg Activities (the “Agreemcnt”) for a
tersn of five : ) yeats' from ‘the. 26" day of Septeriber, 2013, upon and subject: to ‘the terms and.
cconditions therein stated, ‘fo1-the use:of the. Grantor’s: surface to.access, devc]op, operate and prodice-
‘under applicable oﬂ, oas -and mineral Jeases within' Grantor’s . ranch, niore parhcularly déscribed on

‘Exchibit “A”, attached heréto and made 4 past hiereof:

A. copy of the- cxecuted Surface Use: and Occupancy Agreemeiit hierein referred 10 'is Tocated at
the office of Graritée at'its address 45 listed first above.
In Witness wheéreof, the partles ‘héieto have execited this Instrument on the’ 83&“’ day October;

2013, to evidence of record in' the Offidial’ ‘Public Records of the. County Clerk of Eddy County, New
Mexico, the cmstcnce of said Surfice Use and Occupanty Agreément and for all other purposes.

PARDUELIMITED COMPANY. ‘LEGEND NATURALGAS IIf, LP

o5 7 - S At

A Aaron Thesman
ﬁarw n. /\) Va (o5 50 sl Vice President-Land
Printed Name o
Co - e B X2
Prmted Title 000 ¥
LEGEND NATURAL éAsiiLe '1
ATTN JOHN MCCAULEY-

-15021 KATY. FREEWAY STE 200
HOUSTON:TX.770%4
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ACKNOWLEDGIMENTS
STATE OF NEW.MEXICO. &
. s

fCOUNfY’O’# EDDY §

The ‘foregoing instrument-was acknowledged before me.on the /5 day of October, 2013, by
‘MAz\m\/ - Vi SoEST, a$: Lo MANREC L2 of Pardue Lirhited Company,:a-New: Mexico liniited
"habxlxty ‘company, on behalf of sald limited lability company

My commission:expires:

D5 /0 5/%0/ , Notary Publré State of Nelee)??:‘ _

STATE OF TEXAS. 8§
§

AR L I X
B AR
IO

COUNTY OFHARRIS
This instrument was’ acknowledged before me on this 5"”‘ ‘day of October, 2013, by Aaron

“Thesman, Vice Président:Land.of Legend Natural Gas Ill 1P;a Delaware llmxted partnershnp, on behalf: of
said limited. partnership,

My comivission expifes:

lm,,\/tﬂmw

e ]*" /L("‘ 3«01 7 e Notary Pubhc State of Texas
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Exhibit A7
Attached to-and madeapartiof that certain iViemorandum of Surface Use'and. Occupancy

Agreement’ by ad batween Pardua Limited Company.and Legend Natuiral‘Gas Hil, LP. dated.
Qctober . .. ,2013.

TOTAL OUR NET

ACRES - __ACRES  ,SEC; TWP. RGE. DESCRIETON . . ... ...

65 65 1§ o2a8” 28E thsmEm;;swmssmm'sm;s'Ef;;swy4xujaz:,%éjzswzaéyvamaa
360 - 360 19 24S . 28E:

BSE/ANES,
INE/4; S/28W/4NEJ4

;S/zsemssmswm W/2SE/ASW) /4 _f.’ _'; 4,0 /48 .‘ 4,
NIZSEMSEMSWM Yoo

610" 60388 . ©20 245 28E

| fE/st/stmeW/A W/zswl»,m
Y.NWI4SE/4NW/4 (Jz3 interest), E/2',

©820 ¢ g0 | 21 245 28 Sk .
840 | . B840 .28 "24S 28E Al

275 - o h . g9 245 T28E  WINEM; SE/4SEI4 NE/4NWI4 N/28E14NW/4 EIZSIZS.JANWM
T ,{ iE/2W/2$/23Ef4NWI4 WNWSG. & -

C 1200 - a6 32 ' 248 288 E/2NE/4 NW/4NEJ4
640 = g0 .. 93 248 28E" " i

RECEPTION NOi 131173?u STA
NEW MEXICQ;; TOUNTY . EDDY

1 .REGORDED 10/25/2613 2
¢ 4 -BOOK 0955 PAGE 087 .
i © DARLENE ROSPRIN, COUNTYSELERK
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PECOS DISTRICT
CONDITIONS OF APPROVAL

Legend Natural Gas 11l Limited Partnership -
Elrod, Jennifer

LEASE NO.: NM110829 :
WELL NAME & NO.: Browning Federal Com - 5
SURFACE HOLE FOOTAGE: [110]'F [N] L [1290]'F [E] L
BOTTOM HOLE FOOTAGE: [330] 'F [N]L[360]'F[E]L
LOCATION: Section 020, T024. S., R 028 E., NMPM
- COUNTY: Eddy County, New Mexico

TABLE OF CONTENTS

Standard Conditions of Approval (COA) apply to this APD. If any deviations to these
standards exist or special COAs are required, the section with the deviation or
requirement will be checked below.

OPERATOR'S NAME:

[ ] General Provisions
(U] Permit Expiration
[] Archaeology, Paleontology, and Historical Sites
[ ] Noxious Weeds
X Special Requirements
Cave/Karst
Communitization Agreement
[] Construction
Notification
Topsoil
Closed Loop System
Federal Mineral Material Pits
Well Pads
Roads :
[[] Road Section Diagram
X Drilling
Cement Requirements
High Cave/Karst
Logging Requirements
Waste Material and Fluids
[] Production (Post Drilling)
Well Structures & Facilities
Pipelines
D Interim Reclamation
(] Final Abandonment & Reclamation



I

GENERAL PROVISIONS

The approval of the Application For Permit To Drill (APD) is in compliance with all

‘applicable laws and regulations: 43 Code of Federal Regulations 3160, the lease terms,

IL.

1.

Iv.

Onshore Oil and Gas Orders, Notices To Lessees, New Mexico Oil Conservation
Division (NMOCD) Rules, National Historical Preservation Act As Amended, and
instructions and orders of the Authorized Officer. Any request for a variance shall be
submitted to the Authorized Officer on Form 3160-5, Sundry Notlces and Report on
Wells.

PERMIT EXPIRATION

If the permit terminates prior to drilling and drilling cannot be commenced within 60
days after expiration, an operator is required to submit Form 3160-5, Sundry Notices and
Reports on Wells, requesting surface reclamation requirements for any surface '
disturbance. However, if the operator will be able to initiate drilling within 60 days after
the expiration of the permit, the operator must have set the conductor pipe in order to
allow for an extension of 60 days beyond the expiration date of the APD. (Filing of a
Sundry Notice is required for this 60 day extension.)

ARC_HAEOLOGICAL, PALEONTOLOGY & HISTORICAL SITES

Any cultural and/or paleontological resource discovered by the operator or by any person
working on the operator's behalf shall immediately report such findings to the Authorized
Ofticer. The operator is fully accountable for the actions of their contractors and
subcontractors. The operator shall suspend all operations in the immediate area of such
discovery. until written authorization to proceed is issued by the Authorized Officer. An
evaluation of the discovery shall be made by the Authorized Officer to determine the
appropriate actions that shall be required to prevent the loss of significant cultural or
scientific values of the discovery. The operator shall be held responsible for the cost of

- the proper mitigation measures that the Authorized Officer assesses after consultation

with the operator on the evaluation and decisions of the discovery. Any unauthorized
collection or disturbance of cultural or paleontological resources may result in a
shutdown order by the Authorized Officer.

NOXIOUS WEEDS

The operator shall be held responsible if noxious weeds become established within the
areas of operations. Weed control shall be required on the disturbed land where noxious
weeds exist, which includes the roads, pads, associated pipeline corridor, and adjacent
land affected by the establishment of weeds due to this action. The operator shall consult
with the Authorized Officer for acceptable weed control methods, which mclude
following EPA and BLM requirements and policies.
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V. SPECIAL REQUIREMENT(S)

Cave and Karst

** Depending on location, additional Drilling, Casing, and Cementing procedures may be required

by engineering to protect critical karst groundwater recharge areas.

Cave/Karst Surface Mitigation

The following stipulations will be applied to minimize impacts during construction, drilling and

production.

Construction: :
In the advent that any underground voids are opened up during construction activities,
construction activities will be halted and the BLM will be notified immediately.

No Blasting: _
No blasting will be utilized for pad construction. The pad will be constructed and leveled
by adding the necessary fill and caliche.

Pad Berming:
The pad will be bermed to prevent oil, salt, and other chemical contaminants from
leaving the pad. All sides will be bermed.

Tank Battery Liners and Berms:

Tank battery locations will be lined and bermed. A 20 mil permanent liner will be
installed with a 4 oz. felt backing to prevent tears or punctures. Tank battery berms must
be large enough to contain 1 % times the content of the largest tank.

Leak Detection System:

A method of detecting leaks is required. The method could incorporate gauges to
measure loss, situating values and lines so they can be visually inspected, or installing
electronic sensors to alarm when a leak is present. Leak detection plan will be submitted
to BLM for approval.

Automatic Shut-off Systems:
Automatic shut off, check values, or similar systems will be installed for pipelines and
tanks to minimize the effects of catastrophic line failures used in production or drilling.

Cave/Karst Subsurface Mitigation
The following stipulations will be applied to protect cave/karst and ground water
concerns:

Rotary Drilling with Fresh Water:
Fresh water will be used as a circulating medium in zones where caves or karst features
are expected. SEE ALSO: Drilling COAs for this well.




Directional Drilling: " ;
Kick off for directional drilling will occur at 1éast 100 feet below the bottom of the cave
occurrence zone. SEE ALSO: Drilling COAs for this well.

Lost Circulation: ‘
ALL lost circulation zones from the surface to the base of the cave occurrence zone will be
logged and reported in the drilling report. '

Regardless of the type of drilling machinery used, if a void of four feet or more and
circulation losses greater than 70 percent occur simultaneously while drilling in any cave-
bearing zone, the BLM will be notified immediately by the operator. The BLM will
assess the situation and work with the operator on corrective actions to resolve the
problem.

Abandonment Cementing: :

Upon well abandonment in high cave karst areas additional plugging conditions of
approval may be required. The BLM will assess the situation and work with the operator
to ensure proper plugging of the wellbore. )

Pressure Testing:

Annual pressure monitoring will be performed by the operator on all casing annuli and
reported in a sundry notice. If the test results indicated a casing failure has occurred,
remedial action will be undertaken to correct the problem to the BLM’s approval.

Drilling:

Communitization Agreement i

A Communitization Agreement covering the acreage dedicated to this well must be filed '
for approval with the BLM. The effective date of the agreement shall be prior to any -
sales. In'addition, the well sign shall include the surface and bottom hole lease numbers.
If the Communitization Agreement number is known, it shall also be on the sign. If not,
it shall be placed on the sign when the sign is replaced.




VI

 CONSTRUCTION
A. NOTIFICATION

The BLM shall administer compliance and monitor construction of the access road and
well pad. Notify the Carlsbad Field Office at (575) 234-5909 at least 3 working days
prior to commencing construction of the access road and/or well pad..

When construction operations are being conducted on this well, the operator shall have
the approved APD.and Conditions of Approval (COA) on the well site and they shall be
made available upon request by the Authorized Officer.

B.. TOPSOIL

The operator shall strip the top portion of the soil (root zone) from the entire well pad
area and stockpile the topsoil along the edge of the well pad as depicted in the APD. The
root zone is typically six (6) inches in depth. All the stockpiled topsoil will be
redistributed over the interim reclamation areas. Topsoil shall not be used for berming
the pad or facilities. ' For final rec]amatlon the topsoil shall be spread over the entire pad
area for seeding preparation.

Other subsoil (below six inches) stockpiles must be completely segregated from the
topsoil stockpile. Large rocks or subsoil clods (not evident in the surrounding terram)

" must be buried within the approved area for interim and final reclamation.

C. CLOSED LOOP SYSTEM

Tanks are required for drilling operations: No Pits.

" The lopérator shall properly dispose of drilling contents at an authorized disposalA site.

D. FEDERAL MINERAL MATERIALS PIT

Payment shall b'e‘ made to the BLM prior to removal of any federal mineral materials.
Call the Carlsbad Field Office at (575) 234-5972.

E. WELL PAD SURFACING

Surfacing of the well pad is not required.

If the operator elects to surface the well pad, the surfacing material may be required to be
removed at the time of reclamation.The well pad shall be constructed in a manner which

creates the smallest possible surface disturbance, consistent with safety and operational -
needs.




F. EXCLOSURE FENCING (CELLARS & PITS)

Exclosure Fencing

The operator will install and maintain exclosure fencing for all open well cellars to
prevent access to public, livestock, and large forms of wildlife before and after drilling
operations ‘until the pit is-free of fluids and the operator initiates backfilling. (For
examples of exclosure fencing design, refer to BLM’s Oil and Gas Gold Book, Exclosure
Fence Illustrations, Figure 1, Page 18.)

G. ON LEASE ACCESS ROADS

Road Width

The access road shall have a driving surface that creates the smallest possible surface
disturbance and does not exceed fourteen (14) feet in width, The maximum width of
surface disturbance, when constructing the access road, shall not exceed twenty-five (25)
feet.

Surfacing ‘ '
Surfacing material is not required on the new access road driving surface. If the operator
elects to surface the new access road or pad, the surfacing material may be required to be
removed at the time of reclamation.

Where possible, no improvements should be made on the unsurfaced access road other
than to remove vegetation as necessary, road irregularities, safety issues, or to fill low
areas that may sustain standing water.

The Authorized Ofﬁc;er reserves the right to require surfacing of any portion of the access
road at any time deemed necessary. Surfacing may be required in the event the road
deteriorates, erodes, road traffic increases, or it is determined to be beneficial for future
field development. The surfacmg depth and type of material will be determined at the
time of notification.

Crowning

Crowning shall be done on the access road driving surface. The road crown shall have a
grade of approximately 2% (i.e., a 1" crown on a 14" wide road). The road shall conform
to Figure 1; cross section and plans for typical road construction.

Ditching
Ditching shall be requxred on both sides of the road.

Turnouts

Vehicle turnouts shall be constructed on the road. Turnouts shall be intervisible with
interval spacing distance less than 1000 feet. Turnouts shall conform to Figure 1; cross
section and plans for typical road construction.



Drainage : :
Drainage control systems shall be constructed on the entire length of road (e.g. ditches,
sidehill outsloping and insloping, lead-off ditches, culvert installation, and low water
crossings). ’

A typical lead-off ditch has a minimum depth of 1 foot below and a berm of 6 inches
above natural ground level. The berm shall be on the down-slope side of the lead-off
ditch. '

Cross Section of a Typical Lead-off Ditch

All lead-off ditches shall be graded to drain water with a 1 percent minimum to 3 percent
maximum ditch slope. The spacing interval are variable for lead-off ditches and shall be
determined according to the formula for spacing intervals of lead-off ditches, but may be
amended depending upon existing soil types and centerline road slope (in %);

Formula for Spacing Interval of Lead-off Ditches

Example - On a 4% road slope that is 400 feet long, the water flow shall drain water
into a lead-off ditch. Spacing interval shall be determined by the following formula:

400 foot road with 4% road slope: _400' + 100' = 200' lead-off ditch interval
4%

Cattleguards

An appropriately sized cattleguard sufficient to carry out the project shall be installed and
maintained at fence/road crossings. Any existing cattleguards on the access road route
shall be repaired or replaced if they are damaged or have deteriorated beyond practical
use. The operator shall be responsible for the condition of the existing cattleguards that .
are in place and are utilized during lease operations.

Fence Requirement
Where entry is granted across a fence line, the fence shall be braced and tied off on both

- sides of the passageway prior to cutting. The operator shall notify the private surface

landowner or the grazing allotment holder prior to crossing any fences.

Public Access :
Public access on this road shall not be restricted by the operator without specific written
approval granted by the Authorized Officer.



I.

' DRILLING

A.

DRILLING OPERATIONS REQUIREMENTS

The BLM is to be notified in advance for a representative to witness:

B.

a. Spudding well (minimum of 24 hours)
b. Setting and/or Cementing of all casing strings (minimum of 4 hours)
c. BOPE tests (minimum of 4 hours)

_ @ Eddy County
Call the Carlsbad Field Office, 620 East Greene St., Carlsbad, NM 88220, (575) 361-
2822

. Although Hydrogen Sulfide has not been repovrted in the area, it is always a potential’

hazard. If Hydrogen Sulfide is encountered, report measured amounts and formations
to the BLM. Operator has stated that they will have monitoring equipment in place
prior to drilling out of the surface shoe.

Unless the production casing has been run and cemented or the well has been properly
plugged, the drilling rig shall not be removed from over the hole without prior approval. If
the drilling rig is removed without approval — an Incident of Non- Comphance will be
written and will be a “Major” violation.

Floor controls are required for 3M or Greater systems. These controls will be on the rig

- floor, unobstructed, readily accessible to the driller and will be operational at all times during

drilling and/or completion activities. Rig floor is defined as the area immediately around the
rotary table; the area immediately above the substructure on Wthh the draw works is located,
this does not mclude the dog house or stairway area.

The record of the drilling rate along with the GR/N well log run from TD to surface
(horizontal well — vertical portion of hole) shall be submitted to the BLM office as well
as all other logs run on the borehole 30 days from completion. If available, a digital
copy of the logs is to be submitted in addition to the paper copies. The Rustler top and
top and bottom of Salt are to be recorded on the Completion Report.

CASING

~Changes to the approved APD casing program need i)rior approval if the items substituted

are of lesser grade or different casing size. The Operator can exchange the components of
the proposal with that of superior strength (i.e. changing from J-55 to N-80, or from 36# to
40#). Changes to the approved cement program need prior approval if the altered cement
plan has less volume or strength or if the changes are substantial (i.e. Multistage tool, ECP
etc.). :




Centralizers required on surface casing per Onshore Order 2.I11.B.1.f.

Wait on cement (WOC) time prior to drilling out for a primary cement job will be a

minimum 18 hours for a water basin, 24 hours in the potash area, or 500 pounds

compressive strength, whichever is greater for all casing strings. DURING THIS WOC

TIME, NO DRILL PIPE, ETC. SHALL BE RUN IN THE HOLE. Provide compressive

~strengths including hours to reach required 500 pounds compressive strength prior to
cementing each casing string. IF OPERATOR DOES NOT HAVE THE WELL SPECIFIC
CEMENT DETAILS ONSITE PRIOR TO PUMPING THE CEMENT FOR EACH
CASING STRING, THE WOC WILL BE 30 HOURS. See individual casing strings for

- details regarding lead cement slurry requirements.

No pea gravel permitted for remedlal or fall back remedial without prior authorlzatlon
from the BLM engineer.

Possibility of water flows in the Salado and Castile. |
. Possibility of lost circulation in the Rustler, Salado, and Delaware.

A MINIMUM OF TWQO CASING STRINGS CEMENTED TO SURFACE IS REQUIRED
IN HIGH CAVE/KARST AREAS. THE CEMENT MUST BE IN A SOLID SHEATH.
THEREFORE, ONE INCH OPERATIONS ARE NOT SUFFICIENT TO PROTECT
CAVE KARST RESOURCES. A CASING DESIGN THAT HAS A ONE INCH JOB
PERFORMED DOES NOT COUNT AS A SOLID SHEATH.

1. The 11-3/4 inch surface casing shall be set at approximately 400 feet (a minimum of 25 feet -
into the Rustler Anhydrite and above the salt) and cemented to the surface. If salt is
encountered, set casing at least 25 feet above the salt.

a. If cement does not circulate to the surface,rthe appropriate BLM office shall be
notified and a temperature survey utilizing an electronic type temperature survey with
surface log readout will be used or a cement bond log shall be run to verify the top of
the cement. Temperature survey will be run a minimum of six hours after pumping
cement and ideally between 8-10 hours after completing the cement job.

b. Wait on cement (WOC) time for a primary cement job is to mclude the lead
cement slurry.

c. Wait on cement (WOC) time for a remedial job will be a minimum of 4 hours after
bringing cement to surface or 500 pounds compressive strength, whichever is greater.

d. If cement falls back, remedial cementing will be done prior to drilling out that string.

Formation below the 11-3/4” shoe to be tested according to Onshore Order 2.II1.B.1.i. Test
to be done as a mud equivalency test using the mud weight necessary for the pore pressure
of the formation below the shoe and the mud weight for the bottom of the hole. Report
results to BLM office.



2. The minimum required fill of cement behind the 8-5/8 inch-intermediate casing is:

DX Cement to surface. If cement does not circulate see B.1.a, c-d above. Wait on
cement (WOC) time for a primary cement job is to include the lead cement
slurry due to cave/karst.

Formation below the 8-5/8” shoe to be tested according to Onshore Order 2.111.B.1.i. Test

to be done as a mud equivalency test using the mud weight necessary for the pore pressure
of the formation below the shoe (not the mud weight required to prevent dissolving the salt
formatiqn) and the mud weight for the bottom of the hole. Report results to BLM office.

Centralizers required on horizontal leg, must be type for horizontal service and a minimum
of one every other joint. .

3. The minimum required fill of cement behind the 5-1/2 inch production casing is:

X Cement to surface. If cement does not circulate, contact the appropnate BLM office.
Excess calculates to 24% - Addltlonal cement may be required.

4. If hardband drill pipe is rotated inside casing, retumswill be monitored for metal. If metal is
found in samples, drill pipe will be pulled and rubber protectors which have a larger diameter
than the tool joints of the drill pipe will be installed prior to continuing drilling operations.

C. ~ PRESSURE CONTROL

1. All blowout preventer (BOP) and related equipment (BOPE) shall comply with well control
requirements as described in Onshore Oil and Gas Order No. 2 and APIRP 53 Sec. 17.

2. Operator has proposed a multi-bowl wellhead assembly. This assembly will only be
tested when installed on the surface casing.’ Minimum working pressure of the blowout
preventer (BOP) and related equipment (BOPE) required for drilling below the surface
casing shoe shall be 5000 (SM) psi. '

a. Wellhead shall be mstalled by manufacturer’s representatlves, submit .
documentation with subsequent sundry.

b. If the welding is performed by a third party, the manufacturer’s
representative shall monitor the temperature to verlfy that it does not exceed
the maximum temperature of the seal.

¢. Manufacturer representatlve shall install the test plug for the initial BOP
test.

d. Operator shall perform the intermediate casing mtegnty test to 70% of the
casing burst. This will test the multi-bowl seals.

e. If the cement does not circulate and one inch operations would have been
possible with a standard wellhead, the well head shall be cut off, cementing
operations performed and another wellhead installed.



5M system requires an HCR valve, remote Kill line and annular to match. The remote kill
line is to be installed prior to testing the system and tested to stack pressure.

- 3. The appropriate BLM office shall be notified a minimum of 4 hours in advance for a
representative to witness the tests.

a.

In a water basin, for all casing strings utilizing slips, these are to be set as soon as the
crew and rig are ready and any fallback cement remediation has been done. The
casing cut-off and BOP installation can be initiated four hours after installing the

slips, which will be approximately six hours after bumping the plug. For those casing
strings not using slips, the minimum wait time before cut-off is eight hours after
bumping the plug. BOP/BOPE testing can begin after cut-off or once cement reaches
500 psi compressive strength (including lead when specified), whichever is greater.
However, if the float does not hold, cut-off cannot be initiated until cement reaches
500 psi compressive strength (including lead when specified).

The tests shall be done by an independent service company utilizing a test plug not a
cup or J-packer.

The test shall be run on a 5000 psi chart for a 2-3M BOP/BOP, on a 10000 psi chart
for a SM BOP/BOPE and on a 15000 psi chart for a 10M BOP/BOPE. If a linear
chart is used, it shall be a one hour chart. A circular chart shall have a maximum 2
hour clock. If a twelve hour or twenty-four hour chart is used, tester shall make a
notation that it is run with a two hour clock.

The results of the test shall be reported to the appropriate BLM office.

All tests are required to be recorded on a calibrated test chart. A copy of the
BOP/BOPE test chart and a copy of independent service company test will be
submitted to the appropriate BLM office.

The BOP/BOPE test shall include a low pressure test from 250 to 300 psi. The test
will be held for a minimum of 10 minutes if test is done with a test plug and 30
minutes without a test plug. This test shall be performed prior to the test at full stack
pressure. :

D. DRILL STEM TEST

If drill stem tests are performed, Onshore Order 2.111.D shall be followed.



E. -~ WASTE MATERIAL AND FLUIDS

All waste (i.e. drilling fluids, trash, salts, chemicals, sewage, gray water, etc.) created as a result
of drilling operations and completion operations shall be safely contained and disposed of
properly at a waste disposal facility. No waste material or fluid shall be disposed of on the well
location or surrounding area.

Porto-johns and trash containers will be on-location during fracturing operations or any other
crew-intensive operations.

JAM 052714



1.

PRODUCTION (POST DRILLING)

A WELL STRUCTURES & FACILITIES

Placement of Production Facilities .
Production facilities should be placed on the well pad to allow for maximum interim
recontouring and revegetation of the well location.

Exclosure Netting (Open-top Tanks)

Immediately following active drilling or completion operations, the operator Wlll take actions
necessary to prevent wildlife and livestock access, including avian wildlife, to all open-topped
tanks that contain or have the potential to contain salinity sufficient to cause harm to wildlife or
livestock, hydrocarbons, or Resource Conservation and Recovery Act of 1976-exempt hazardous
substances. At a minimum, the operator will net, screen, or cover open-topped tanks to exclude
wildlife and livestock and prevent mortality. If the operator uses netting, the operator will cover
and secure the open portion of the tank to prevent wildlife entry. The operator will net, screen,
or cover the tanks until the operator removes the tanks from the location or the tanks no longer
contain substances that could be harmful to wildlife or livestock. Use a maximum netting mesh
size of 1 %5 inches. The netting must not be in contact with fluids and must not have holes or

gaps.

Chemical and Fuel Secondary Containment and Exclosure Screening

The operator will prevent all hazardous, poisonous, flammable, and toxic substances from
coming into contact with soil and water. At a minimum, the operator will install and maintain an
impervious secondary containment system for any tank or barrel containing hazardous,
poisonous, flammable, or toxic substances sufficient to contain the contents of the tank or barrel
and any drips, leaks, and anticipated precipitation. The operator will dispose of fluids within the
containment system that do not meet applicable state or U. S. Environmental Protection Agency
livestock water standards in accordance with state law; the operator must not drain the fluids to
the soil or ground. The operator will design, construct, and maintain all secondary containment
systems to prevent wildlife and livestock exposure to harmful substances. At a minimum, the
operator will install effective wildlife and livestock exclosure systems such as fencing, netting,
expanded metal mesh, lids, and grate covers. Use a maximum netting mesh size of 1 % inches.

Open-Vent Exhaust Stack Exclosures

The operator will construct, modify, equip, and maintain all open-vent exhaust stacks on
production equipment to prevent birds and bats from entering, and to discourage perching,
roosting, and nesting. (Recommended exclosure structures on open-vent exhaust stacks are in
the shape of a cone.) Production equipment includes, but may not be limited to, tanks, heater-
treaters, separators, dehydrators, flare stacks, in-line units, and compressor mufflers.

Containment Structures

Proposed production facilities such as storage tanks and other vessels will have a secondary
containment structure that is constructed to hold the capacity of 1.5 times the largest tank, plus
freeboard to account for precipitation, unless more stringent protective requirements are deemed
necessary.



Painting Requirement

All above-ground structures including meter housing that are not subject to safety requirements
shall be painted a flat non-reflective paint color, Shale Green from the BLM Standard
Environmental Color Chart (CC -001: June 2008).

B. PIPELINES ' - : ’
BURIED PIPELINE STIPULATIONS

A copy of the application (Grant, APD, or Sundry Notice) and attachments, including conditions of
approval, survey plat and/or map, will be on location during construction. BLM personnel may request to
you a copy of your permit during construction to ensure compliance with all stipulations.

Holder agrees to comply with the following stipulations to the satisfaction of the Authorized Officer:

1. The Holder shall indemnify the United States against any liability for damage to life or property
" arising from the occupancy or use of public lands under this grant.

2. The Holder shall cornpfy with all applicable Federal laws and regulations existing or hereafter enacted

~or promulgated. In any event, the holder shall comply with the Toxic Substances Control Act of 1976 as
amended, 15 USC 2601 et seq. (1982) with regards to any toxic substances that are used, generated by or
stored on the right-of-way or on facilities authorized under this right-of-way grant. (See 40 CFR Part
702-799 and especially, provisions on polychlorinated biphenyls, 40 CFR 761.1-761.193.) Additionally,
any release of toxic substances (leaks, spills, etc.) in excess of the reportable quantity established by 40
CFR Part 117 shall be reported as required by the Comprehensive Environmental Response,
Compensation, and Liability Act, section 102b. A copy of any report required or requested by any
Federal agency or State government as a result of a reportable release or spill of any toxic substances shall
be furnished to the authorized officer concurrent with the filing of the reports to the involved Federal
agency or State government. .

3. The holder agrees to indemnify the United States against any liability arising from the release of any
hazardous substance or hazardous waste (as these terms are defined in the Comprehensive Environmental
Response, Compensation and Liability Act of 1980, 42 U.S.C. 9601, et seq. or the Resource Conservation
and Recovery Act, 42 U.S.C.6901, et seq.) on the Right-of~-Way (unless the release or threatened release

" is wholly unrelated to the Right-of—Way holder’s activity on the Right-of-Way), or resulting from the
activity of the Right-of-Way holder on the Right-of-Way. This agreement applies without regard to
whether a release is caused by the holder, its agent, or unrelated third parties.

4. If, during any phase of the construction, operation, maintenance, or termination of the pipeline, any oil
or other pollutant should be discharged from the pipeline system, impacting Federal lands, the control and
total removal, disposal, and cleaning up of such oil or other pollutant, wherever found, shall be the
responsibility of holder, regardless of fault. Upon failure of holder to control, dispose of, or clean up such
discharge on or affecting Federal lands, or to repair all damages resulting therefrom, on the Federal lands,
the Authorized Officer may take such measures as he deems necessary to control and clean up the
discharge and restore the area, including where appropriate, the aquatic environment and fish and wildlife
habitats, at the full expense of the holder. Such action by the Authorlzed Officer shall not relieve holder
“of any responsibility as provided herein.
5. All construction and maintenance activity will be conﬁned to the authorized right-of-way.



6. The pipeline will be buried with a minimum cover of _36 inches between the top of the pipe
and ground level.

7. The maximum allowable disturbance for construction in this right-of-way will be @ feet:

o Blading of vegetation within the right-of-way will be allowed: maximum width of blading

operations will not exceed 20 feet. The trench is included in this area. (Blading is def ned as the
complete removal of brush and ground vegetatlon )

e (Clearing of brush species within the right-of-way will be allowed: maximum width of clearing

operations will not exceed 30 feet. The trench and bladed area are included in this area.
(Clearing is defined as the removal of brush while leaving ground vegetation (grasses, weeds,
etc.) intact. Clearing is best accomplished by holding the blade 4 to 6 inches above the ground
surface.)

o The remaining area of the right'—of-way (if any) shall only be disturbed ‘by compressing the -
vegetation. (Compressing can be caused by vehicle tires, placement of equipment, etc.)

8. The holder shall stockpile an adequate amount of topcoil where blading is allowed. The topsoil to be
stripped is approximately 6 inches in depth. The topsoil will be segregated from other spoil piles
from trench construction. The topsoil will be evenly distributed over the bladed area for the preparation
of seeding.

9. The holder shall minimize disturbance to existing fences and other improvements on public lands. The
holder is required to promptly repair improvements to at least their former state. Functional use of these -
improvements will be maintained at all times. The holder will contact the owner of any improvements
prior to disturbing them. When necessary to pass through a fence line, the fence shall be braced on both
-sides of the passageway prior to cutting of the fence. No pennanent gates will be allowed unless
approved by the Author1zed Officer.
10. Vegetation, soil, and rocks left as a result of construction or maintenance activity will be randomly
scattered on this right-of-way and will not be left in rows, piles, or berms, unless otherwise approved by
the Authorized Officer. The entire right-of-way shall be recontoured to match the surrounding landscape.
The backfilled soil shall be compacted and a 6 inch berm will be left over the ditch line to allow for
settling back to grade

11. In those areas where erosion control structures are required to stabilize soil conditions, the holder will
install such structures as are suitable for the specific soil condltlons being encountered and which are in
accordance with sound resource management practices.

12. The holder will reseed all disturbed areas. Seeding will be done according to the attached seeding
requirements, using the following seed mix.

( X) seed mixture 1 ( )seed mixture 3
() seed mixture2 . ( ) seed mixture 4
( ) seed mixture 2/LPC ( ) Aplomado Falcon Mixture



13. All above-ground structures not subject to safety requirements shall be painted by the holder to blend
with the natural color of the landscape. The paint used shall be color which simulates “Standard
Environmental Colors”” — Shale Green, Munsell Soil Color No. 5Y 4/2.

14. The pipeline will be identified by signs at the point of origin and completion of the right-of-way and
at all road crossings. At a minimum, signs will state the holder’s name, BLM serial number, and the

- product being transported. All signs and information thereon will be posted in a permanent, conspicuous

manner, and will be maintained in a legible condition for the life of the pipeline.

15. The holder shall not use the pipeline route as a road for purposes other than routine maintenance as
determined necessary by the Authorized Officer in consultation with the holder before maintenance
begins. The holder will take whatever steps are necessary to ensure that the pipeline route is not used as a
roadway. As determined necessary during the life of the pipeline, the Authorized Officer may ask the
holder to construct temporary deterrence structures. ‘
16. Any cultural and/or paleontological resources (historic or prehistoric site or object) discovered by the
holder, or any person working on his behalf, on public or Federal land shall be immediately reported to
the Authorized Officer. Holder shall suspend all operations in the immediate area of such discovery until
written authorization to proceed is issued by the Authorized Officer. An evaluation of the discovery will
be made by the Authorized Officer to determine appropriate actions to prevent the loss of significant
cultural or scientific values. The holder will be responsible for.the cost of evaluation and any decision as
to proper mitigation measures will be made by the Authorized Officer after consulting with the holder.

17. The operator shall be held responsible if noxious weeds become established within the areas of
operations. Weed control shall be required on the disturbed land where noxious weeds exist, which
includes associated roads, pipeline corridor and adjacent land affected by the establishment of weeds due
to this action. The operator shall consult with the Authorized Officer for acceptable weed control
methods, which include following EPA and BLM requirements and policies.

18. Escape Ramps - The operator will construct and maintain pipeline/utility trénches that are not
otherwise fenced, screened, or netted to prevent livestock, wildlife, and humans from becoming
entrapped. At a minimum, the operator will construct and maintain escape ramps, ladders, or other
methods of avian and terrestrial wildlife escape in the trenches according to the following criteria:

a. Any trench left open for eight (8) hours or less is not required to have escape ramps; however, .
before the trench is backfilled, the contractor/operator shall inspect the trench for wxldhfe
remove all trapped wildlife, and release them at least 100 yards from the trench.

b. For trenches left open for eight (8) hours or more, earthen escape ramps (built at no more than a
30 degree slope and spaced no more than 500 feet apart) shall be placed in the trench.

STANDARD STIPULATIONS FOR SURFACE INSTALLED PIPELINES

A copy of the application (Grant, Sundry Notice, APD) and attachments, including stipulations,
survey plat and/or map, will be on location during construction. BLM personnel may request to you
a copy of your permit during construction to ensure compliance with all stipulations.

Holder agrees to comply with the following stipulations to the satisfaction of the Authorized
Officer:

1. The holder shall indemnify the United States against any liability for damage to life or
property arising from the occupancy or use of public lands under this grant.




2. The holder shall comply with all applicable Federal laws and regulations existing or hereafter
enacted or promulgated. In any event, the holder shall comply with the Toxic Substances Control
Act of 1976 as amended, 15 USC 2601 et seq. (1982) with regards to any toxic substances that
are used, generated by or stored on the right-of-way or on facilities authorized under this right-
of-way grant. (See 40 CFR, Part 702-799 and especially, provisions on polychlorinated
biphenyls, 40 CFR 761.1-761.193.) Additionally, any release of toxic substances (leaks; spills,
etc.) in excess of the reportable quantity established by 40 CFR, Part 117 shall be reported as
required by the Comprehensive Environmental Response, Compensation, and Liability Act,
section 102b. A copy of any report required or requested by any Federal agency or State
government as a result of a reportable release or spill of any toxic substances shall be furnished
to the authorized officer concurrent with the filing of the reports to the involved Federal agency
or State government

3. The holder agrees to indemnify the United States against any liability arising from the release
of any hazardous substance or hazardous waste (as these terms are defined in the Comprehensive
Environmental Response, Compensation and Liability Act of 1980, 42 U.S.C. 9601, et seq. or
the Resource Conservation and Recovery Act, 42 U.S.C.-6901, et seq.) on the Right-of-Way
(unless the release or threatened release is wholly unrelated to activity of the Right-of-Way
holder's activity on the Right-of-Way), or resulting from the activity of the Right-of-Way holder
on the Right-of-Way. This agreement applies without regard to whether a release is caused by
the holder, its agent, or unrelated third parties.

" 4. The holder shall be liable for damage or injury to the United States to the extent provided by
43 CFR Sec. 2883.1-4. ‘The holder shall be held to a standard of strict liability for damage or
injury to the United States resulting from pipe rupture; fire, or spills caused or substantially
aggravated by any of the following within the right-of-way or permit arca:

a. Activities of the holder including, but not 11m1ted to construction, operation, malntenance
and termination of the facility.
b. Activities of other parties including, but not limited to:
(1) Land clearing. '

(2) Earth-disturbing and earth-moving work.

(3) Blasting. .

"(4) Vandalism and sabotage.
c. Acts of God.

The maximum limitation for such strict liability damages shall not exceed one million dollars
(81,000,000) for any one event, and any liability in excess of such amount shall be determined
by the ordinary rules of negligence of the jurisdiction in which the damage or injury occurred.

This section shall not impose strict liability for damage or injury resulting primarily from an act
of war or from the negligent acts or omissions of the United States.

5. If, during any phase of the construction, operation, maintenance, or termination of the
pipeline, any oil, salt water, or other pollutant should be discharged from the pipeline system,
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impacting Federal lands, the control and total removal, disposal, and cleaning up of such oil, salt
water, or other pollutant, wherever found, shall be the responsibility of the holder, regardless of
fault. Upon failure of the holder to control, dispose of, or clean up such discharge on or affecting
Federal lands, or to repair all damages resulting therefrom, on the Federal lands, the Authorized
Officer may take such measures as he deems necessary to control and clean up the discharge and
restore the area, including, where appropriate, the aquatic environment and fish and wildlife
habitats, at the full expense of the holder. Such action by the Authorized Officer shall not relieve
the holder of any responsibility as provided herein.

6. All construction and maintenance activity will be confined to the authorized right-of-way
width of 20 feet. If the pipeline route follows an existing road or buried pipeline
right-of-way, the surface pipeline must be installed no farther than 10 feet from the edge of the
road or buried pipeline right-of-way. If existing surface pipelines prevent this distance, the
proposed surface pipeline must be installed immediately adjacent to the outer surface pipeline.
All construction and maintenance activity will be confined to existing roads or right-of-ways.

7. No blading or clearing of any vegetation will be allowed unless approved in writing by the
Authorized Officer.

8. The holder shall install the pipeline on the surface in such a manner that will minimize
suspension of the pipeline across low areas in the terrain. In hummocky of duney areas, the
pipeline will be "snaked" around hummocks and dunes rather then suspended across these
features.

9. The pipeline shall be buried with a minimum of __ 24 inches under all roads, "two-
tracks," and trails. Burial of the pipe will continue for 20 feet on each side of each crossing. The
condition of the road, upon completion of construction, shall be returned to at least its former
state with no bumps or dips remaining in the road surface.

10. The holder shall minimize disturbance to existing fences and other improvements on public
lands. The holder is required to promptly repair 1mprovements to at least their former state.
Functional use of these improvements will be maintained at all times. The holder will contact
the owner of any improvements prior to disturbing them. When necessary to pass through a
fence line, the fence shall be braced on both sides of the passageway prior to cutting of the fence.
No permanent gates will be allowed unless approved by the Authorized Officer.

11. In those areas where erosion control structures are required to stabilize soil conditions, the
holder will install such structures as are suitable for the specific soil conditions being
encountered and which are in accordance with sound resource management practices.

12. Excluding the pipe, all above-ground structures not subject to safety requirement shall be
painted by the holder to blend with the natural color of the landscape. The paint used shall be a
color which simulates "Standard Environmental Colors" — Shale Green, Munsell Soil Color No.
5Y 4/2; designated by the Rocky Mountain Five State Interagency Committee.

13. The pipeline will be identified by signs at the poiﬁt of origin and completion of the right-of-




way and at all road crossings. At a minimum, signs will state the holder's name, BLM serial
number, and the product being transported. Signs will be maintained in a legible condition for
the life of the pipeline.

14. The holder shall not use the pipeline route as a road for purposes other than routine *
maintenance as determined necessary by the Authorized Officer in consultation with the holder.
The holder will take whatever steps are necessary to ensure that the pipeline route is not used as
a roadway. - '

15. Any cultural and/or paleontological resource (historic or prehistoric site or object)
discovered by the holder, or any person working on his behalf, on public or Federal land shall be
immediately reported to the authorized officer. Holder shall suspend all operations in the
immediate area of such discovery until written authorization to proceed is issued by the
authorized officer. An evaluation of the discovery will be made by the authorized officer to
determine appropriate cultural or scientific values. The holder will be responsible for the cost of
evaluation and any decision as to proper mitigation measures will be made by the authorized
officer after consulting with the holder.

16. The operator shall be held responsible if noxious weeds become established within the areas
of operations. Weed control shall be required on the disturbed land where noxious weeds exist,
which includes the roads, powerline corridor, and adjacent land affected by the establishment of
weeds due to this action. The operator shall consult with the Authorized Officer for acceptable
weed control methods, which include following EPA and BLM requirements and policies.

17. Surface pipelines must be less than or equal to 4 inches and a working pressure below 125
psi.

III. INTERIM RECLAMATION

During the life of the development, all disturbed areas not needed for active support of -
production operations should undergo interim reclamation in order to minimize the
environmental impacts of development on other resources and uses.

Within six (6) months of well completion, operators should work with BLM surface management
specialists (Jim Amos: 575-234-5909) to devise the best strategies to reduce the size of the
location. Interim reclamation should allow for remedial well operations, as well as safe and
efficient removal of oil and gas.

During reclamation, the removal of caliche is important to increasing the success of revegetating
the site. Removed caliche that is free of contaminants may be used for road repairs, fire walls or
for building other roads and locations. In order to operate the well or complete workover
operations, it may be necessary to drive, park and operate on restored interim vegetation within
the previously disturbed area. Disturbing revegetated areas for production or workover
operations will be allowed. If there is significant disturbance and loss of vegetation, the area will




need to be revegetated. Communicate with the appropriate BLM office for any
exceptions/exemptions if needed:

All disturbed areas after they have been satisfactorily prepared need to be reseeded with the seed
mixture provided below.

Upon completion of interim reclamation, the operator shall submit a Sundry Notices and Reports
on Wells, Subsequent Report of Reclamation (Form 3160-5).

X.‘ FINAL ABANDONMENT & RECLAMATION

At final abandonment, well locations, production facilities, and access roads must undergo
"final" reclamation so that the character and productivity of the land are restored.

Earthwork for final reclamation must be completed within six (6) months of well plugging. All
pads, pits, facility locations and roads must be reclaimed to a satisfactory revegetated, safe, and
stable condition, unless an agreement is made with the landowner or BLM to keep the road
and/or pad intact.

After all disturbed areas have been satisfactorily prepared, these areas need to be revegetated
with the seed mixture provided below. Seeding should be accomplished by drilling on the
contour whenever practical or by other approved methods. Seeding may need to be repeated until
revegetation is successful, as determined by the BLM.

Operators shall contact a BLM surface protection specialist prior to surface abandonment
operations for site specific objectives (Jim Amos: 575-234-5909).

RER



(Insert Seed Mixture Here)
Seed Mixture 1, for Loamy Sites - )

The holder shall seed all disturbed areas with the seed mixture listed below. The seed mixture
shall be planted in the amounts specified in pounds of pure live seed (PLS)* per acre. There
shall be no primary or secondary noxious weeds in the seed mixture. Seed will be tested and the
viability testing of seed will be done in accordance with State law(s) and within nine (9) months
prior to purchase. Commercial seed will be either certified or registered seed. The seed
container will be tagged in accordance with State law(s) and available for inspection by the
authorized officer.

Seed will be planted using a drill equipped with a depth regulator to ensure proper depth
regulator to ensure proper depth of planting where drilling is possible. The seed mixture will be
evenly and uniformly planted over the disturbed area (small/heavier seeds have a tendency to
drop the bottom of the drill and are planted first). The holder shall take appropriate measures to
ensure this does not occur. Where drilling is not possible, seed will be broadcast and the area
shall be raked or chained to cover the seed. When broadcasting the seed, the pounds per acre are
to be doubled. The seeding will be repeated until a satisfactory stand is established as
determined by the authorized officer. Evaluation of growth will not be made before completion
of at least one full growing season after seeding.

Species to be planted in pounds of pure live seed* per acre:

- Species
Ib/acre
Plains lovegrass (Eragrostis intermedia) : 0.5
Sand dropseed (Sporobolus cryptandrus) . 1.0
Sideoats grama (Bouteloua curtipendula) 5.0
Plains bristlegrass (Setaria macrostachya) 2.0

*Pounds of pure live seed:

Pounds of seed x percent purity x percent germination = pounds pure live seed



