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& Permian Drilling
Hydrogen Sulfide Drilling Operations Plan
Mesa Verde 18 Federal Com #1H

Open drill site. No homes or buildings are near the proposed location.

1. Escape

Personnel shall escape upwind of wellbore in the event of an emergency gas release.
Escape can take place through the lease road on the Southeast side of the location.
Personnel need to move to a safe distance and block the entrance to location. If the
primary route is not an option due to the wind direction, then a secondary egress route
should be taken.
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Permian Drilling
Hydrogen Sulfide Drilling Operations Plan
New Mexico

Scope

This contingency plan establishes guidelines for the public, all company employees, and
contract employees who’s work activities may involve exposure to hydrogen sulfide
(H2S) gas.

While drilling this well, it is possible to encounter H2S bearing formations. At all times,
the first barrier to control H2S emissions will be the drilling fluid, which will have a
density high enough to control influx.

1. Provide an immediate and predetermined response plan to any condition when
H2S is detected. All H2S detections in excess of 10 parts per million (ppm)
concentration are considered an Emergency.

2. Prevent any and all accidents, and prevent the uncontrolled release of
hydrogen sulfide into the atmosphere.

3. Provide proper evacuation procedures to cope with emergencies.

4. Provide immediate and adequate medical attention should an injury occur.
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A H2S Detectors. At least three
detectors will be installed: bell nipple, rig
‘| floor and Shakers

‘ Bneﬁng Areas At least two brlefmg :
" areas will be placed 90 deg off.

1 - ‘Wind direction 1nd1cators Vlsnble from‘
.ng ﬂoor and from the mud plts area.

A gas buster is cormected to both the choke
manifold and flowline outlets:

Secondary Briefing Area
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Implementation:

Emergency response
Procedure:

Emergency equipment
Procedure:

Training provisions:

Drilling emergency call lists:

Briefing:

Public safety:

Check lists:

General information:

HaS-4

Discussion

This plan with all details is to be fully implemented
before drilling to commence.

This section outlines the conditions and denotes steps

“to be taken in the event of an emergency.

This section outlines the safety and emergency
equipment that will be required for the drilling of this
well. "

This section outlines the training provisions that must
be adhered to prior to drilling.

Included are the telephone numbers of all persons to
be contacted should an emergency exist.

This section deals with the briefing of all people
involved in the drilling operation.

Public safety personnel will be made aware of any
potential evacuation and any additional support
needed.

Status check lists and procedural check lists have been
included to insure adherence to the plan.

A general information section has been included to
supply support information.
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Hydrogen Sulfide Training

All personnel, whether regularly assigned, contracted, or employed on an unscheduled
basis, will receive training from a qualified instructor.in the following areas prior to
commencing drilling operations on the well:

1. The hazards and characteristics of H2S.

2. Proper use and maintenance of personal protective equipment and life support
systems.

H2S detection.

Proper use of H2S detectors, alarms, warning systems, briefing areas, evacuation
procedures and prevailing winds.

5. Proper techniques for first aid and rescue procedures.

6. Physical effects of hydrogen sulfide on the human body.

7. Toxicity of hydrogen sulfide and sulfur dioxide.
8
9
]

> w

. Use of SCBA and supplied air equipment.
. First aid and artificial respiration.
0. Emergency rescue.

In addition, supervisory personnel will be trained in the following areas:

1. The effects of H2S on metal components. If high tensile strength tubular is to be
used, personnel will be trained in their special maintenance requirements.

2. Corrective action and shut-in procedures when drilling a well, blowout prevention
and well control procedures.

3. The contents and requirements of the H2S Drilling Operations Plan.

H2S training refresher must have been taken within one year prior to drilling the well.
Specifics on the well to be drilled will be discussed during the pre-spud meeting. H2S
and well control (choke) drills will be performed while drilling the well, at least on a
weekly basis. This plan shall be available in the well site. All personnel will be required
to carry the documentation proving that the H2S training has been taken.

Service company and visiting personnel

A. Each service company that will be on this well will be notified if the
zone contains H2S.

B. Each service company must provide for the training and equipment of
their employees before they arrive at the well site.

C. Each service company will be expected to attend a well site briefing
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Emergency Equipment Requirements

Well control equipment

The well shall have hydraulic BOP equipment for the anticipated pressures.
Equipment is to be tested on installation and follow Oxy Well Control standard,
as well as BLM Onshore Order #2.

Special control equipment:
A. Hydraulic BOP equipment with remote control on ground. Remotely

operated choke.
B. Rotating head

- C. Gas buster equipment shall be installed before drilling out of surface pipe.

Protective equipment for personnel

A. Four (4) 30-minute positive pressure air packs (2 at each briefing area) on
location. :

B. Adequate fire extinguishers shall be located at strategic locations.

C. . Radio/ cell telephone communication will be available at the rig.

- Rig floor and trailers.
- Vehicle.

Hydrogen sulfide sensors and alarms

A H2S sensor with alarms will be located on the rig floor, at the bell nipple,
and at the flow line. These monitors will be set to alarm at 10 ppm with
strobe light, and audible alarm.

B. Hand operated detectors with tubes. ,
C. H2S monitor tester (to be provided by contract Safety Company.)
D. There shall be one combustible gas detector on location at all times.

Visual Warning Systems

A. One sign located at each location entrance with the following language:

Caution — potential poison gas
Hydrogen sulfide
No admittance without authorization
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Wind sock — wind s{;_‘éd_mers:
A One 36” (in length) wind sock located at protectlon-center at helght :
visible from rig floor. R T LU

B. One 36” (m length) wmd sock located at he|ght v:sxble ﬁ'om plt areas.‘

- Condition flags
A. One each‘condition flag to be displayed to de’ndtd 'eonditlons.‘
‘green:= normal conditions -~

yellow — potentlal danger
red danger, HZS present

. _;}Mtx'd: Progra‘m:» SRC . : \ e

The mud program Is designed-to, minimize the risk of havmg HZS and other -
formation fluids at surface: Proper mud welght and safe drilling practices will be
applied: l-l"S scavengers will be used to' minimize the. hazards whtle dnllmg
Below is:a: summary of the drilling program.:  + o Lon A

Mud insp‘e‘c‘tion devices.'

. W .vfs‘ .- .
Garrett gas train or hatch tester for inspection of sulﬁde concentratnon in mud -
system. I HERE 0

Metallnrgy;. S e .

A. Drill string, casing, tubing,: wellhead blowout preventers '_:drtllmg spools
~or-adapters, kill lmes choke mamfold llnes and valves shall be suxtable'
-~ for:the H2S service:. IR R et 3

B. All the ‘elastomiers, packmg, seals and ring gaskets shall be su1tab1e for

H2S service.

Wellfl"est‘ing._,.f_ ST SRS ST SLnminy

No drill stem test will be performed on this-well. - . -«

Evacuation pla
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Evacuation routes should be established prior to well spud for each well and
discussed with all rig personnel.

Designated area

A

B.
C.

Parking and visitor area: all vehicles are to be parked at a predetermined
safe distance from the wellhead.

There will be a designated smoking area.

Two briefing areas on either side of the location at the maximum
allowable distance from the well bore so they offset prevailing winds
perpendicularly, or at a 45-degree angle if wind direction tends to shift in
the area.

Emergency procedures

In the event of any evidence of H2S level above 10 ppm, take the following

steps:

1.

The Driller will pick up off bottom, shut down the pumps, slow down
the pipe rotation.

Secure and don escape breathing equipment, report to the upwind
designated safe briefing / muster area. '

All personnel on location will be accounted for and emergency search
should begin for any missing, the Buddy System will be implemented.

Order non-essential personnel to leave the well site, order all essential
personnel out of the danger zone and upwind to the nearest designated
safe briefing / muster area.

[Entrance to the location will be secured to a higher level than our usual

“Meet and Greet” requirement, and the proper condition flag will be
displayed at the entrance to the location.

Take steps to determine if the H2S level can be corrected or
suppressed and, if so, proceed as required.

If uncontrollable conditions occur:

1.

Take steps to protect and/or remove any public in the down-wind area
from the rig — partial evacuation and isolation. Notify necessary
public safety personnel and appropriate regulatory entities (i.e. BLM)
of the situation.




Drill site manager: = .

o

._Remove all.personnel to the nearest upwmd desrgnated safe brteﬁng /

muster area or off location. . R N

- Notify public safety personnei of safe brieﬁng / mus_terf area. ; ‘.

SNy e e
SN el

An assigned crew member will blockade the entrance to the location.

_No unauthortzed personnel will be allowed entry to the. location

i ._-= Sl ;.(.-:“n-: .

- 'SProceed wnth best plan (at the tlme) to regam control of the well

: .;Mamtam tlght security and safety procedures e e

v .

C. Responsibility:

1. Designated personnel.

B N
b)
C.

All personnel:

Tool pusher:

Driller:

- Shall be responsrble for the total: 1mplementat|on of this plan
Shall be in complete conimand during any emergency
Shall desrgnate a back-up

- On alarm, don-escape unit and'; report to. the nearest

-

2 Check status of personnel (buddy system)
i & 3.~ Secure breathing equipment:... -
4. ' Await orders from supervisorf S

Don escape unit if necessary and report to nearest
e upwmd desngnated safe briefing /'muster area.

-—

2. ‘Coordinate preparattons of individuals to return to
point of release with tool pusher and driller (usmg
'+ -the'buddy. system). : SRR
- 3., :Determine H2S. concentrauons o
4,

- .- Asséss situation-and take control measures.

/
!
/

<. Donescape unit-Report to-up nearest upwind
- -designated safe ‘briefing / muster area.

2. Coordinate preparation of mdivrduals 1o return to
pomt of release with: tool. pusher dnll site-manager
(using the buddy system)

s Determme H2S concentration
‘4.-  Assess’ sntuatlon and: take control measures.

-

,v o

1. Don escape umt shut down pumps, continue

upwmd desrgnated safe briefing / muster area upw -



Derrick man
Floor man #l
Floor man #2

Mud engineer:

Safety personnel:

Taking a kick

w1

HaS- 10

rotating DP.

Check monitor for point of release.

Report to nearest upwind designated safe briefing /
muster area.

Check status of personnel (in an attempt to rescue,
use the buddy system).

Assigns least essential person to notify Drill Site
Manager and tool pusher by quickest means in case
of their absence.

Assumes the responsibilities of the Drill Site
Manager and tool pusher until they arrive should
they be absent.

Will remain in briefing / muster area until instructed
by supervisor.

Report to nearest upwind designated safe briefing /
muster area. :

When instructed, begin check of mud for ph and
H2S level. (Garett gas train.)

Mask up and check status of all personnel and secure
operations as instructed by drill site manager. '

When taking a kick during an H2S émergency, all personnel will follow standard Well
control procedures after reporting to briefing area and masking up.

Open-hole logging

RS All unnecessary personnel off floor. Drill Site Manager and safety personnel should
monitor condition, advise status and determine need for use of air equipment.

Running casing or plugging

Following the same “tripping” procedure as above. Drill Site Manager and safety
personnel should determine if all personnel have access to protective equipment.




L lgmtlon nrocedure ' ) -7

- The decns:on to lgnlte the well is the respons:blhty of the operator (Oxy Drilling

Management) The decrsron should be made only as a last resort and in a situation where . -

it is clear that

1. Human hfe and property are endangered
2. There is no hope controllmg the blowout under the prevallmg condmons
sat the well ; -

~n

_lnstructlons for lgnmng the well

1. < Two people are requrred for the actual igniting operatlon They must wear."
self-contained breathing units and: havé a safety rope attached. One mian: (tool

pusher or safety engineer) will check the atmosphere for explosive gaseS‘v.With S

the gas monitor. The other man is responsnble for igniting the well.

S

- Pfimary method to'ignite:- 25 mm flare gun wrth range of approxrmately 500" -

feet. . '

3. - Ignite upwnnd and do not approach any closer than is. warranted

4, Select the 1gmt|on site. best for_protection, and whlch offers an easy escape
route.

5. :-Beforefiring; check for _presence of. combustnble gas. "
6. After:lighting, continue: emergency action'and: procedure as before
7. All una55|gned personnel will remain in- bneﬁng area until instructed by

supervrsor or dlrected by the Drill Site'Manager:

Remember: After well is lgmted burning hydrogen sulfide will convert to sulﬁJr
—dioxide, which is also- hxghly toxlc Do not assume. the area is safe after the well is'

gnlted . ‘ SO G T e el s TR e
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Note: All items on this list must be com[ileledfbéforéd_rillivng to production casing point.-

1. H2S sign at location entrahce.{.5 REREE
2. Two (2) wind socks located.as- reqmred
3. Four (4) 30-minute positive. pressure air packs (7 at each
Briefing area) on location, for aIl ng personnel and mud loggers
4. All‘ packs lnspected and ready for use. L -
5. Cascade system and hose lme 'hool;\:;xé va‘s» séeded s
6. “Casca‘de system for reﬁllmé alrbottles as n'eevc,l‘ed
7 Condition flag on location and_ ready forv_u_,se,' e
8. H2S detection systemiho_p_lfédliﬁp‘fand( le’stéd.":.»_’{':
| 9. H’?S alarm system hooked up and tested |
10. "Ha-md‘ opérated H2S dét‘e’::'tor .w1thh tufaes on loc.atflon
1L 1.=100™ length ofnylon rope on location.
;  ,12'.‘ | v»All‘ r;g crew and supervnso;s tral;éa as re;t;lred
. 13 : A‘ll_ 6utsxde service conlr_acpqrs adv;se_d-qf thervmﬂalr_ H2S hazard on well,:‘i’-
| I4 -~ No shioking sign posted and a désignétéd\s'nuidkingj‘éréa.ident‘iﬁed_.1 |
s, *Calibration ofall HZSvequipm’gr‘_it;‘sh:gl_l."bié-{no'tjéa ori the¢ TADC report. -
- '_";‘_Cilh‘ec‘ked by:_. : IA).ate'.:‘ - /

ST




Procedural check list during HZS‘events :

Perform each:tour:

1.
2.

3.

Check fire extinguishers to see that they have the proper charge'.-

Check br'eat"hing equipment to ensure that it in proper working order.

. Make sure all the H.'_ZS_.detection sysfem is operative., .. . -

D)

Perform each week;

.

N -

- Confirm pressure on all su_pply air bottles.

Check each piece of breathmg equlpment to make sure that demand or forced air '
regulator is workmg This requires that.the bottle be opened and the mask .~

‘assembly be put on tlght enough so that when you mhale you receive air or feel

air flow.
BOP skills (well control drills).
Check sdpply pressure on BOP accumulator fsland;by_-souroe,

Check breathmg equrpment mask assembly to see that straps are loosened and
turned back, ready to put on. . L . Co

v.-:'.

Check pressure on breathmg equipment air bottles-to. make sure they are‘charged

to full volume: ( Air quality checked for proper air grade “Dr before brmglng to

location) : Bl tEe

Perform breathing equipment drills with on-site personnel.. - =
Ch_eck the folloWing supplies. for-availability. -

A Emergency telephone list.
B. Hand operated H2S-detectors and tubes.

-11-



oy

General evacuation plan

1. When the company approved supervrsor (Drrll Site Manager consultant rrg
pusher, or driller) determines the H2S gas cannot be lirnited to: the: well location
“and the public will be involved, he will actlvate the evacuatron plan
Drill Site Manager or. desrgnee will notrfy local government agency that a
hazardous condition exists: and evacuatton needs 10 be implemented..

[$]

3. Company or contractor: safety personnel that have been trainéd in: ‘the ‘use of H2S
"detection equipment and self-contained breathing equrpment will monitor H2S
: concentrations; wind: dlrectrons, and area of exposure. They will: delmeate the
-outer perlmeter of the hazardous gas area. Extensron to the evacuatron area wrll
~be determined from rnformatlon gathered G RS

4. Law enforcement personnel (state polrce polrce dept;" fire dept.; and - sheriff’s"
dept.) Will be called to aid in setting up and mamtammg road blocks. Also, they
will aid in evacuatron of the publlc lf necessary

5. After the discharge of gas. has beeni controlled company safety personnel wnll
- determine when the" area is safe for’ re- entry Bl

‘ mportant Law enforcement personnel wrll not bc asked 10/ -come into- a .
' 'eontammated area. Their assrstance will be limited to- uncontammatcd areas.
Constant radio contact will be malntamed wrth them

-12-




- Emergency actions . .

Well blowout - lf emergency

1. - Evacuate all personnel to “Safe Bneﬁng / Muster Areas or off\ locatron lf needed
2. If sour gas - evacuate ng personnel
3. lf sour gas evacuate publtc within 3000 f radlus of exposure

4. . - Don SCBA and shut welkinif possnble usmg the buddy system

5. ;gNotlfy Drlllmg Supermtendent and call 91 1 for emergency help (ﬁre dept and '

‘5;::fambulance) if needed.: S SO
6. - lmplement the Blowout Contmgency Plan and Drlllmg Emergency Actton Plan

-6, -Give ﬁrst,,ald-asv_needed.

- Person down location/facility

1. Ifimmediately possible ~contact 911. Give-location aﬁd»-,wait for confirmation.

2. Don SCBA and perform rescue operatton usmg buddy system

Ehe

-13-
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Toxic effects of hydrogen sulfide

Hydrogen sulfide is extremely toxic. The acceptable ceiling concentration for eight-hour
exposure is 10 ppm, which is .001% by volume. Hydrogen sulfide is heavier than air
(specific gravity ~ 1.192) and colorless. It forms an explosive mixture with air between
4.3 and 46.0 percent by volume. Hydrogen sulfide is almost as toxic as hydrogen cyanide
and is between five and six times more toxic than carbon monoxide. Toxicity data for
hydrogen sulfide and various other gases are compared in table i. Physical effects at
various hydrogen sulfide exposure levels are shown in table ii.

Table i
Toxicity of various gases

Common Chemical Specific Threshold Hazardous Lethal concentration

name formula gravity limit limit 3)
{sc=1) (1) 2) :

Hydrogen Hen 0.94 10 ppm 150 ppm/hr 300 ppm
Cyanide
Hydrogen H2S 1.18 10 ppm 250 ppmvhr 600 ppm
Sulfide
Sulfur So2 2.21 5 ppm - 1000 ppm .
Dioxide
Chlorine CI2 2.45 1 ppm 4 ppm/hr 1000 ppm
Carbon Co 0.97 50 ppm 400 ppm/hr 1000 ppm
Monoxide :
Carbon Co2 1.52 5000 ppm 5% 10%
Dioxide
Methane Chd 0.55 90,000 ppm Combustible above 5% in air
1) threshold limit — concentration at which it is believed that all workers may be

repeatedly exposed day after day without adverse effects.

2) hazardous limit — concentration that will cause death with short-term exposure.
3) lethal concentration - concentration that will cause death with short-term
exposure.

Toxic effects of hydrogen sulfide

Table ii
Physical effects of hydrogen sulfide
Concentration Physical effects
Percent (%) =~ Ppm Grains
100 std. Ft3*
0.001 <10 00.65 Obvious and unpleasant odor.

-14-




0.002 10 01.30 Safe forv8'hour’s bf exposure. :

0.010 | 100 41406.48 - . Kilr smell in: 3 - 15 mmules May stmg eyes - '
: - o and throat o
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Use of self-contained breathing equipment (SCBA)

Written procedures shall be prepared covering safe use of SCBA’s in dangerous -
atmosphere, which might be encountered in normal operations or in emergencies.
Personnel shall be familiar with these procedures and the available SCBA.

SCBA'’s shall be inspected frequently at random to insure that they are properly
used, cleaned, and maintained.

Anyone who may use the SCBA’s shall be trained in how to insure proper face-
piece to face seal. They shall wear SCBA’s in normal air and then wear them in a
test atmosphere. (note: such items as facial hair {beard or sideburns} and
eyeglasses will not allow proper seal.) Anyone that may be reasonably expected
to wear SCBA’s should have these items removed before entering a toxic
atmosphere. A special mask must be obtained for anyone who must wear
eyeglasses or contact lenses.

Maintenance and care of SCBA’s:

a. A program for maintenance and care of SCBA’s shall include the
following:
1 Inspection for defects, including leak checks.
2 Cleaning and disinfecting.
3. Repair.
4 Storage.
b. Inspection, self-contained breathing apparatus for emergency use shall be

inspected monthly.

1. Fully charged cylinders.
2. Regulator and warning device operation.
3. Condition of face piece and connections.
4 Rubber parts shall be maintained to keep them pliable and prevent
deterioration.
c. Routinely used SCBA’s shall be collected, cleaned and disinfected as

frequently as necessary to insure proper protection is provided.

Persons assigned tasks that requires use of self-contained breathing equipment
shall be certified physically fit (medically cleared) for breathing equ1pment usage
at least annually.

SCBA's should be worn when:

A. Any employee works near the top or on top of any tank unless test reveals
less than 10 ppm of H2S.

-16-




B.  When breaking out any line where H2S can reasonably be expected.
C. %en sampling air in areas to determine if toxic concentrations of H2S
exists.
D. When working in areas where over 10 ppm H2S has been detected.
E. At any tii’ne there is a doubt as to the H2S lével in the area to be entered.
Rescue

First aid for H2S poisoning

Do not panic!

Remain calm - think!

S

Don SCBA breathing equipment.

Remove victim(s) utilizing buddy system to fresh air as quickly as possible. (go
up-wind from source or at right angle to the wind. Not down wind.)

Briefly apply chest pressure — arm lift method of artificial respiration to clean the
victim’s lungs and to avoid inhaling any toxic gas directly from the victim’s

lungs.

Provide for prompt transportation to the hospital, and continue giving artificial
respiration if needed.

Hospital(s) or medical facilities need to be informed, before-hand, of the
possibility of H2S gas poisoning — no matter how remote the possibility is.

Notify emergency room personnel that the victim(s) has been exposed to H2S gas.

Besides basic first aid, everyone on location should have a good working knowledge of
artificial respiration.

Revised CM 6/27/2012
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