Instructi on Menorandum No. 92-***
Expires: 9/30/93

To: Al State Directors, District Ofices, Resource Areas, PTC and SCD
From Director

Subj ect : Est abl i shnment of | nteri m Manual / Handbook Gui dance for G| and Gas
Drilling Operations - 3160

DD 10/ 31/ 92

DI STRIBUTION: All staffs involved with policy devel opnent, review, inplenentation
and input for authorization and oversight of oil and gas drilling operations on
Public and Indian Lands.

BACKGROUND/ | SSUE: Attached are draft Manual Section 3160-1 (Attachnent 1) and H
3160-1 (Attachnent 2) concerning drilling operations. The Handbook has four
chapters. Chapters | and |Il, addressing Admnistrative Processing and
Envi ronmental Revi ews, respectively, are pending due to finalization of Onshore
Ol and Gas Order No.1l, Approval of operations. Chapters Il and |V address
Technical Reviews and Drilling Inspections.

The attachments provide interim policy on the intent of the mninum standards
l[isted in Onshore G| and Gas Order No. 2, Drilling operations, published final
Novenber 18, 1988. The Handbook al so provi des detail ed gui dance on the intent of
the m ninumstandards listed in Onshore G| and gas. Order No. 6, Hydrogen Sul fide
operations, published final Novenber 23, 1990.

POLICY: This release shall serve as the program policy for the subject listed
above. Field offices shall incorporate this policy and provi de conments based on
experience garnered through this field season.

METHODS OF ACCOVPLI SHVENT: The Manual / Handbook Sections are to be used as interim
gui dance until final documents are i ssued. As offices use these docunents over the
next few nonths, they are requested to submt any additional conments concerning
content revision to UT-922. Al conments received will be addressed prior to final
rel ease of the docunments. Comments should be submitted by Cctober 31, 1992.

BUDGET | MPLI CATIONS: N A

MANUAL/ HANDBOOK:  Once Chapters relative to Administrative Processing and
Environnmental Reviews are simlarly drafted and commented upon, these docunents
will be made interim

COORDI NATI ON:  Ext ensi ve coordination has occurred and the interim gui dance, as
drafted, has been circulated for initial review This release needs to be
i ncorporated into the appropriate Bureau training courses as well.



CONTACT PERSON. Questions may be addressed to Al MKee, Lead,
Drilling Operations Handbook and Manual , UT-922, FTS-581-4045.
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.01 Purpose. This Manual Section contains gui dance and procedures for the
adm ni strative processing, the review of both the surface and subsurface

portions of an Application for Permt to Drill (APD), renedial actions,

eval uation of variances, drilling abandonnments, and drilling inspections.

.02 bjectives. The objectives of these procedures are to ensure that drilling
and drilling abandonnent operations are uniformy approved and conducted in a

manner consistent with statutory provisions, and regulatory and policy

requi rements; conformw th current avail able technol ogy and practice; afford
adequat e safeguards for the environment; assure that subsurface formations
containing usable quality water or prospectively val uabl e deposit of mnerals
will not be endangered by drilling operations; and otherw se ensure the
protection of public health and safety.

.03 Authority.
A 43 CFR G oup 3160

B. 25 CFR Group 211, 212, 213, and 227

C. Onshore Q1 and Gas Order No. 1, Approval of Operations on Onshore
Federal and Indian Ol and Gas Leases.

D. Onshore G| and Gas Order No. 2, Drilling Operations on Federal and
Indian oil and Gas Leases,

E. Onshore Q1 and Gas order No. 6, Hydrogen Sul fide Operations on
Federal and Indian G| and Gas Leases.

.04 Responsibility.

A. State Director. The State Director is responsible for admnistratively
processing; review ng the Surface Use Plan of operations and the Drilling Plan
portion of APD s for technical adequacy; neking decisions on the applicability
of the plan; requiring additional safeguards through the inclusion of
Condi ti ons of Approval (COA) when necessary; approving variances to the m ni mum
st andards; approving drilling abandonnents; and conducting drilling
i nspections. \Were these responsibilities are delegated to the District or Area
Managers, The State Director is responsible for providi ng gui dance and
assi stance, and ensures uniforminpl enentation of the regulations, policy and
procedures.

B. District Manager. |If delegated, the District Manager nmay carry out any
or all of the above responsibilities of the State D rector.

C. Area Manager. |If del egated, the Area Manager may carry out any or all
of the above responsibilities of the State Director.
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.05 References.
A BLM Manual Handbook H 3160-1.
B. St andard Federal Lease Term The standard | ease term concerning

drilling operations is set forth in Sections 5 6 and 7 on the back
of the Ofer to Lease and Lease for G| and Gas (Form 3100-11)

C Application for Permit to Drill. Language and specifications relating
to the adm nistrative, surface and subsurface portions of the
drilling operation contained on Form 3160- 3.

D. I nspection Record Drilling, Form 3160-10. |nspection checkli st

utilized to docunent all drilling inspections.

E. Onshore GOl and Gas order No. 1, Approval of Operations on Onshore
Federal and Indian Ol and Gas Leases, published final Cctober 21, 1983.

F. Onshore Gl and Gas order No. 2, Drilling operations an Federal and
Indian oil and Gas Leases, published final Novenber 18, 1988.

G Onshore Gl and Gas order No. 6, Hydrogen Sul fide operations on Federa
and I ndian oil and Gas Leases, published final Novenber 23, 1990.

.06 Policy. Drilling and drilling abandonnent operations, including all

associ ated surface construction activities, on a Federal or Indian oil and gas
| ease shall not be initiated without prior approval fromthe AO Al drilling
operations nmust conformto the m ni num standards of Onshore oil and Gas order
No. 1, No. 2 and No. 6 unless a variance has been approved. Upgrading fromthe
m ni nrum st andards where appropriate is at the discretion of the AO
Recommrendati ons on surface construction and drilling nethodol ogi es shall be
made when necessary to provi de adequate safeguards to ensure the intended
results are obtained. Inspections of drilling operations shall be conducted by
certified Petrol eum Engi neering Technicians (PETs) in accordance with the
provi sions of the Inspection and Enforcenent Strategy. Because industry
conducts drilling operations 24 hours a day, drilling inspections and
abandonnents can occur at any tine of the day. Flexible PET duty hours and
overtime is inperative for inspections to occur.

.07 File and Records Maintenance. The records, case files, and the Autonmated

I nspecti on Recordation System (AIRS) for all oil and gas operational activities
shall be accurately and tinely maintained to ensure that the BLM can properly
supervise drilling operations.
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.1 Adni ni strative Process
(To Be Devel oped)

.2 Surface Approval
(To Be Devel oped)

.3 Techni cal Approva

.31 Technical Considerations. Due to the tineframes required under Onshore
Ol and Gas Order No. 1 (OOX0 1), the technical review nmust be conducted in as
timely manner as possible. Witten docunentation of this review should be a
per manent part of the official well file. A docunentation sheet should be
filled out for the geol ogic, hydrol ogic, and engi neering portions of the
revi ew

A. Ceol ogic Review A geologic review nust take place prior to the
engi neering review. Certain portions of the APD Drilling Plan need to be
i ndependently revi ewed for conpl et eness, reasonabl eness and accuracy. Any
significant discrepancies between the operator's submttal and the independent
review by the BLM specialist nust be resolved at this tine. Usable quality
wat er shoul d either be addressed in a separate hydrol ogic review or contained
within the geologic reviewitself.

B. Engineering Review After the geologic and hydrol ogic reviews have
been concl uded, an engi neering evaluation is conducted to determine if the

t echni cal aspects of the drilling plan are adequate. The engi neering revi ew
nmust take into account any discrepancy or identified unresolved problemthat
t he af orenenti oned geol ogi c revi ew uncovered. in addition, certain Drilling

Plan itens need to be independently verified to ensure that the plan is
technically feasible, and that the m ni num standards of OO30 2, and if
appl i cabl e OOGO, 6, have been net.

C. Conditions of Approval. After the engineering review has
concl uded, Conditions of Approval (COA s) are developed for inclusion in the
approval of an APD, and as discussed el sewhere, nmay address surface issues.
CCA' s either nodify the proposal and/or supplenent the requirenents as
specified by the operator, but are not synonynous with | ease stipul ations.
These COA' s specifically address either those elenents of the drilling plan
that need to be upgraded and are in addition to OOGO 2 and OOGO 6 m ni mum
standards, or are based upon an operators witten and justifiable variance (see
Vari ance Section .33). Typical COA's may al so include notifications, reports or
any other pertinent drilling information.
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.32 M nimum St andards. OOG0 2 specifies mninmum standards for nost typica
drilling procedures. Mst of these standards are predi cated upon Anmerican
PetroleumInstitute (API) Specifications, Recormended Practices, and/or
Bul l etins. Were applicable, APl references are included (see Appendix 1) Many
instances will necessitate the AOto upgrade sone aspect of the requirenents to
address a particular set of circunstances for which the m ninum standards are
not deened to be sufficient. The AO nust ensure the drilling plan adheres to
both the m ni num standards and to any additional requirenents placed upon the
operator through the COAs. Sonme procedures are of a critical nature and the
only way to ensure the operator is conducting operations prudently is through
wi tnessing or an inspection. For a detailed discussion of all OOG0 2 and OOG0 6
m ni mum st andards see H 3160-1, Chapter Ill Technical Reviews and Chapter |V -
Drilling Inspections.

A. Well Control Requirenents. This standard ensures that adequate
Bl owout Prevention Equi pment (BOPE) is properly installed, pressure tested, and
utilized while initial drilling and conpl etion operations are conducted. The AO
shal |l ensure that the intended working pressure of BOPE to be utilized will be
adequate and that the m ninmum bore of the BOP to be utilized is not smaller
than the internal dianeter of the casing string to which it will be attached.
Any significant pressure discrepancy should be rectified with the operator
prior to approval of the APD. Should the operator’s proposed BOPE not exceed
the anticipated surface pressure, the AO shall require a higher rated BOPE
System Any BOPE vari ances shoul d be considered with considerable caution. The
BOPE
perforns a vital safety precaution and every effort should be made to
witness critical pressure tests.

B. Casing and Cenenting Requirenents. Casing prograns nmust be
reviewed to ensure that the proposed wei ght and grade have sufficient strength
to avoid col |l apse, burst, or tension failure. Information as to the size,
grade, weight, type of thread and coupling setting depth of each string, and
whet her new or used is required by OOGO 1.

1. Casing Strings. Most wells are drilled utilizing nultiple
casing strings which performvarious functions. Casing strings along with the
cementi ng program provide the framework for pressure mai ntenance and for
i solation and protection of usable quality water zones and prospectively
val uabl e m neral deposits. casing strings may include the conductor, surface,
i ntermedi ate, production or liners. See H 3160-1 Technical Reviews and
Illustration 6, Typical Casing Termn nol ogy.
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2. Casing Design. Various aspects of the proposed casi ng program
shal |l be reviewed to ensure adequacy. These include: ensuring that the proposed
casing and cenenting programshall protect and or isolate all usable quality
wat er zones or prospectively valuable mneral deposits anticipated to be
encountered while drilling the well bore; ensuring that each casing string wll
be set across conpetent formations; ensuring that the operators casing design
rationale is |logical and acceptable for the area; ensuring that equipnent such
as centralizers and scratchers are utilized; and that all casing, except the
conduct or casing, shall be new casing that neets or exceeds APl standards.

3. Cenent. The engi neer review shall ensure that the proposed cenent
vol unes are adequate to provide sufficient coverage of the critical resources
identified in the geol ogic and hydrol ogic reports. The | evel of the cenent
behi nd the casing may need to be verified through specifying | ogging
requirenments in the CoAs. If a cenment job is unsuccessful, renedial operations
shall be requited after prior approval. witnessing any critical cenenting
operations to ensure proper procedures should be a key consi derati on.

4. Casing String Pressure Test. The casing string pressure test is to
ensure that the casing run into the hole has pressure integrity. In addition to
the required initial test, the AO may require additional tests should |engthy
rotating hours incur before setting the next casing string. Any significant
casing | eak should be | ocated and repaired by neans such as AO deens necessary.
Wtnessing these tests should be a priority. A successful pressure test nust be
obtai ned prior to proceeding to the next phase of the drilling program

5. Casing Shoe Pressure Integrity Test. OOGO 2 requires on al
exploratory wells and on that portion of any well approved for a 5M BOPE system
or greater, a pressure integrity test of each casing shoe shall be perforned.
This test shall be performed before drilling nore than 20 feet of new hole. To
aid in enforcenent of this mninmmstandard, the AO should require the operator
to record all casing shoe pressure integrity tests in the drillers |og through
a COA. Formation at the shoe shall be tested to a m nimum of the nud wei ght
equi val ent anticipated to control the formation pressure to the next casing

depth or at total depth of the well. This test is not a formati on breakdown nor
bl eedoff test. It is to establish a m nimum val ue which the operator and
drilling contractor will know the shoe can handle for use in energency well

control operations. This will also indicate that the casing is set across a
conpet ent enough formation to handl e the maxi mum nud wei ght anti ci pat ed
necessary to drill the next portion of hole.
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6. M scell aneous. Any ot her aspect of the casing or cenenting
procedures the AOis concerned with shall be addressed with additional COA's
and may require wtnessing the operations.

C. Mud Program The Drilling Plan shall be reviewed to ensure that
the drilling fluid systemand additives will be conpatible and not detri nental
to all usable quality water and prospectively val uable mneral zones
anticipated to be encountered as identified by the geologic review. OOG0 2
requires that a nud test shall be perforned at |east every 24 hours after
muddi ng up to determine at a mnimum density, viscosity, gel strength,
filtration loss, and pH Sufficient quantities of nud naterials shal
mai nt ai ned an |ocation in the event the nud system woul d have to be wei ghted up
to effectively handle a kick situation. The AO shall ensure that kick detection
and control equipnent, and flare systens are utilized when appropriate.

D. Drill Stem Test Requirenments. OOG0 2 specifically requires three
basi ¢ m ni mum st andards: proper circul ation techniques of hydrocarbons i.e.
reverse circulation or displacenent into the formation; adequate separation
equi pnent; and spark arresters or water cool ed exhaust on all internal
conmbustion engines within 100 feet of the wellbore. If a review of the Drilling
Pl an i ndi cates extensive DST operations or if open chanber DST operations are
antici pated, the AO should al so address special safety concerns via additiona
COA's. See H 3160-X Drilling Inspections.

E. Special Drilling Operations. Some specialized drilling techniques
pose additional concerns are addressed either by specific mninmm standards or
CQOAs.

1. Air/Gas Drilling. OOG0 1 requires the operator to submit
specific information regarding the utilization of air/gas as a drilling medium
O0G0 2 lists ten air/gas mninum standards with which the operator shal
comply. Al this specialty equipnent is primarily for safety and protection of
the environnment, and is in addition to the comon nud equi pnent. Substitutions,
e.g. replacing an annul ar preventer with a rotating head, is not the intent of
the order. The AO shall informthe SMA that a mninumwell pad size will be
required to safely accommopdate the required distances -for the conpressor and
bl coey line and pit.

2. Hydrogen Sulfide Operations. The APD shall address al
potential safety and public health hazards and plans for their mtigation. OOGO
2 requires that hydrogen sulfide safety and nonitoring equi pnent shall be
avai l abl e and in use where atnospheric concentrations of hydrogen sulfide of 10
ppm or greater are anticipated. Qher specific mninmmstandards are addressed
in OO0 6, Hydrogen Sul fide Operations.
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3. Deviated and Horizontal - Wellbores. The Drilling Plan shoul d be
reviewed to determne if any deviated or horizontal portions of the wellbore
are proposed by the operator. Significant deviation of the conpleted well
requires prior approval as provided in the regulations at 43 CFR S3162.5-2 (b)

Al'l wellbore paths, i.e. different orientations, require prior approval. If a
deviated drilling operation has occurred w thout approval, a directional survey
shal | be required.

F. Surface Use. Surface use is specifically addressed in OOGO 1 and the
Surface Use Plan of Operation (SUPO) contained in the approved APD. Even though
the Drilling Plan and SUPO are two different parts of the approval, they are
interrelated and shoul d be coordi nated between specialists. During the engi neer
review, the SUPO should be scanned to determine if any anonaly is apparent and
brought to the attention of the Surface Managenent Agency (SMA).

G Plugging Operations. Any usable quality water; prospectively val uable
m neral zone; or any formation fluid with a potential to migrate shall be
protected. This applies to open hole, interior casing, as well as open
hol e/ casing annuli. Protection or isolation of all critical zones must be
requi red during the approval process and acconplished during the plugging
operations. It is inperative that all critical plugging phases be witnessed to
ensure that optinmum practices are utilized at that time. Froma practical and
regul atory standpoint, it is far easier to avoid or correct problens as they
occur than to require and substantiate renedi al operations at a | ater date.

1. Approval Considerations. Approval nay be granted orally by the AO
prior to initiation of abandonnent operations. Because approvals nmay be granted
during off-duty hours, coordination between the engi neer and PET nust occur.
This oral request and approval shall be followed by a witten notice of intent
(NO) to abandon filed not later than the fifth business day follow ng oral
approval . All aspects of the plugging procedure should be reviewed to ensure no
degradation will occur.

2. Mnimum Standards. OOG0 2 details specific m ninum standards for
abandonnent of newly drilled wells. An operator may choose various nethods of
achi eving the m ni mum standards. However, it is incunbent upon the AO to ensure
t he nmet hodol ogy will not jeopardize the plugs durability nor placenent
accuracy. The SMA is responsible for cellar fill material as well as any
surface rehabilitation concerns.
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.33 Variances. The operator shall specify in witing the m ni num st andards
for which a variance is requested along with the circunstances whi ch warrant
approval of the variance(s) requested and the proposed alternative nethods by
whi ch that m ni nrum standard wi Il be achieved. The APD is a contract between the
operator and the Bureau. As such it shall conformto all the m ninmum standards
of OOGO 2, unl ess specific variances are requested by the operator and approved
by the AO If the proposed drilling plan does not conformw th the m ni num
standards of OOGO 2 and the operator has not requested vari ances, the seven day
notification letter shall require all discrepancies to be corrected prior to
APD appr oval

A. Bureau's Standards. OOG0 2 represents the Bureau's true m ni mum
standards for drilling operations. For the nobst part, variances should be an
exception and not the rule. Failure of having the necessary equipnent to
preformrequired operations shall NOT constitute justifiable reason for
variances. Equiprment limtations the operators part is also inexcusable. The AO
shal | use discretion when considering any request to vary fromthe standards
and shall docunent each vari ance.

B. Approval Process. Variances may be granted on a well-by-well basis
via the APD approval and reiterated in the COAs or on a field wide basis if
signi ficant applicable concerns are present via a NTL. If occurring during the
approval process, docunentation should be provided via the engineer review. For
energency situations, oral approvals may be granted for variances with witten
docunentation via a sundry notice within 5 days.
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.4 Drilling Inspections. Drilling and other rel ated operations are inspected
to ensure that equi pment, practices, and procedures are in accordance with the
appropriate |l ease ternms and conditions, regulations, Notice to Lessees (NTLs),
m ni mrum st andards of OOG0 2, OOG0 6 and witten instructions or conditions
which are part of the approved APD. Bureau personnel shall inspect, take
enforcenent action if necessary, and docunent and report on drilling activity
on Federal and Indian |eases. Al required inspections are to be carried out in
accordance with the priority and the frequency established in the annua

I nspecti on and Enforcenent Strategy. The strategy as it applies to drilling

i nspections is based upon national criteria but is devel oped to address
specific situations found in particular District or Resource Area. Loca
exanpl es could be witnessing all cenent operations across an aquifer,

troubl esone hi gh pressure zones, etc. Drilling inspection priorities are
general |y assigned by the petrol eum engi neer who reviews the APD

.41 |Inspection Preparation. The following is a guide to prepare for an
i nspection of a drilling or workover operation.

A. Select Inspection Item An inspection item(drilling well) nay be
| ocated on a | ease, conmunitization agreenent (CA), a unit, or a participating
area (PA) within a unit. The selection of the inspection itemis based an the
di strict inspection plan. Every effort nust be made to inspect all high
priority drilling operations when they occur.

B. Qbtain a Copy of the Approved APD. The inspector should reviewthe
APD for the well to be inspected to determ ne the approved technical and
environnental requirenents. Generally, the APD consists of a conpleted Form
3160-3, the drilling plan, and the surface use plan of operations. If
applicable, a Drilling Operations Plan (DOP) and Public Protection Plan (PPP)
as required by OOG0 6 nmay al so be part of the APD package. The inspector should
review the well and lease file, and the APD package for conditions of approval
to determine all the inspection requirenents.

.42 |Inspection CGuidelines. The handbook section discusses in detail al
the steps for a drilling inspection. It includes a discussion of what a
drilling inspection is and how to conduct and docunent the inspection. Wile
i nspecting, the inspector only witnesses the tests and operations; the
i nspector nust not operate equipnent. A proper mx of various inspection
activities is essential for an effective and efficient inspection program
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.43 Inspection Procedures. The follow ng procedures are utilized.

A Corrective Actions Involving Shut Downs. |In nmany inspection
situations, the required correction action will be performed while the PET is
still on location. However, in other situations, circunstances, such as

obt ai ni ng necessary equi pnent or performng a required test, will prevent

i mmedi ate correction. In these situations, it my be necessary to shut down the
drilling operation until the corrective action is perforned. The PET nust
consider the drilling situation and what detrinental affects the shut down
coul d cause. Discussions with the AO are strongly encouraged prior to
initiating shut down operations. Some of the paranmpbunt concerns to take into
account could be the health and safety of the rig crew, the condition of the
wel | bore or special operations being conducted at the tinme. In all shut down
operations, the operator shall be given the onus of determ ning how the
condition the hole should be placed in. Sone possible scenarios may be pulling
the bit a few feet off bottomand circulating, pulling the bit up into the

| ast. casing string, setting tenmporary cenment plugs or packers, etc.

B. Instructions for Conpleting Inspection Record - Drilling, Form
3160- 10. Inspection records should be docunented as instructed in the
I nspection and Enforcenent Strategy and in the Al RS Handbook H 3160-C. During
each inspection the inspector nust fill out the Inspection Record - Drilling,
For m 3160- 10.

C. Checklist Categories. The itens in the inspection record are
categori zed under the following titles: General, Surface Use, Blowout Preventer
and Associ at ed Equi pnent, Casing and Cenenting, Mud Program Special Operations
- Air/Gas Drilling, Hydrogen Sul fide Operations and O her. See Chapter 1V -
Drilling Inspections for a detailed discussion

------------------------------ END OF MANUAL === === === == oo oommmmmccccccaaos
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A | NTRODUCTI ON.

Thi s handbook chapt er provi des detail ed gui dance on the i ntent of the
m ni numstandards | i sted in Onshore G| and Gas Order No. 2, Drilling
Operations (Order No. 2), procedures for technical revi ewand approval

of theDrilling Plan containedinthe Applicationfor Permt toDrill
or Deepen (APD) package, appropriate renedi al actions, gui dance onthe
eval uati on of variances, and the approval of drilling abandonnments.

Thi s handbook chapt er al so provi des detai | ed gui dance on the i ntent of
the m ni numstandards listed in Onshore G| and Gas Order No. 6,
Hydr ogen Sul fi de Operations (Order No. 6). The prinmary purpose of
Order No. 6istoprotect public health and saf ety and t hose per sonnel
essential to maintainingcontrol of thewell. This handbook chapter is
not i ntended to address all situations that will be encounteredinthe
approval and i nspection of Hydrogen Sul fide (HS) operati ons. However,
if the objective of the mi nimumrequirenent is being met by the
pr oposed net hodol ogy, that criteria coupl ed with good j udgenent shoul d
be used in considering proposals for approval.

Order No. 2 only constitutes m ni numstandards. Upgradi ng fromthe
m ni mumst andards for situati ons where nore protective neasures are
appropri ate as deened by the aut hori zed of fi cer i s encouraged. Wil e
reviewing an APD, the authorized officer should utilize nore
restrictive conditions of approval as are necessary to provi de adequat e
measur es.

The rational e and appl i cati on of t he m ni numst andards, forns, exanpl e
scenari os, and sanpl e cal cul ati ons have been i ncl uded to assi st inthe
technical review of an APD s drilling and/or abandonment plan.

The fornms and checklists found as illustrations at the end of this
handbook chapt er are not mandatory i n formnor content, rather as a
basi ¢ standard f or mat whi ch can be nodified to better suit the needs
and ci rcunstances of the various fieldoffices. Theillustrations are
designedtofacilitate the technical reviewof an application, and
their utilizationis strongly encouragedto aidin docunmentation of
facts |l eading to approval or denial of an APD.
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It is not the prerogative of the authorized officer to instruct
operators on nethodol ogies utilized to obtain required results.
However, the operator's techni ques should bereviewedto determneif
they wi || provi de adequat e saf eguards to ensure the intended results.
It may be appropriate for the authorized officer to provide
recomendat i ons whi ch have proven successful. Were applicabl e,
exanpl es of common, accept abl e renedi al procedures are i ncl uded for
various situations which may ari se when t he speci fic m ni rumst andar d
were not net either due to well bore conditions or timng problens.

It istypical toauthorize remedial actions or changes to drilling
operations via oral approvals due to tight tinme constraints. As
prescri bed by 43 CFR 83161. 2 any oral approvals or orders shall be
confirmedinwiting by the authorized of ficer within 10 wor ki ng days
from i ssuance. Office procedures nust exist which ensure the
i nspection staff is always i nfornmed of any changes to the APD or or al
approval s.

The viol ation and corrective action portions of the order are uniquein
that mi nor violations may still necessitate i nmedi ate corrective
ti meframes nmuch the sane as maj or violations. Pronpt corrective
actions are necessary to defuse trivial violations, whichif |eft
uncorrected, may substantially increaseinseverity. Adetermnation
of violationseverity and associ at ed enforcenent can only be nade at
the tine of inspection. The specific situation, e.g. hol e conditions,
dept hs t o potenti al high pressure zones, etc., will determ ne whet her
t he exi stence or the continuation of that violationw]l| cause or
t hreaten i nmedi ate, substantial, and adverse i npacts on public health
and safety, the environnment, producti on accountability, or royalty
i nconme (see 43 CFR 83160. 0-5 definition of major violation). Likew se,
t he appl i cation of i medi at e assessnents per 43 CFR 83163. 1(b) (1) nust
be based upon a reviewof thedrilling situation occurring at that
tinme.

The BLM s responsi bility in the approval of the downhol e portion of the
drilling and abandonment of oil and gas wells is manyfold. The
regul ati ons, orders and especi al | y t he approval docunent shal | provide
for the health and safety of the well site personnel (see APl RP 54,
Recommended Practices for Occupational Safety for possible safety
i ssues); to protect usable quality water and ot her prospectively
val uable mnerals; andto ensurethat thewell is drilled using current
t echnol ogi es whi ch provi de t he nost durabl e wel | bore as practi cal .
Fi nal Iy, the abandonnment of newy drilled wells shall ensure that the
well is left in a condition which isolates usable quality water,
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prospectively val uabl e m neral zones and ot her zones cont ai ni ng any
fluids with a potential to mgrate.
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Most of the m ni num standards of Order No. 2 are predicated upon
American Petroleum Institute (APlI) Specifications, Recomended
Practices, and/or Bulletins. Be advised, however, that the API
standards are not to be enforced as M ni nrumSt andar ds, but rather are
tobeutilized as reference only. Wiere applicable, APl references are
i ncluded (see Appendi x 3). Standards applicableto Order No. 6 are
found in API, National Associ ation of Corrosi on Engi neers (NACE), and
American National Standards Institute (ANSI) (see Appendix 4).

B. TECHNI CAL CONSI DERATI ONS.

The follow ng provides a |list of major technical factors to be
considered in reviewing a proposed drilling program Due to the
ti mefranmes requi red under Onshore G| and Gas Order No. 1 (Order No.
1), thereviewnust be conducted inas tinely manner as possible. The
review may find information on the APD face page, Form 3160-3
(I'l'lustration 1) or inthe pertinent portionof theDrilling Plan.
Witten docunentation of this reviewshoul d be a permanent part of the
official well file. Theillustrations provide exanpl es of appropriate
revi ewdocunentation. Adocunentation sheet should be filled out for
t he geol ogi ¢ and engi neering portions of the review. Upon conpletion
of each item appropriate boxes of the docunent ati on shoul d be checked,
dated, or initiated.

1. Geol ogi ¢ _Revi ew.

A geologicreview(see lllustration 2) shouldtake place prior tothe
engineeringreview. DrillingPlanltens 1,2,6,7 and possibly 8 needto
be i ndependently reviewed for conpl eteness, reasonabl eness and
accuracy. Any significant discrepancies between the operator's
subm ttal and the i ndependent revi ewby the BLMspeci al i st nust be
resolved at this tine.

In review of the drilling plan, attention should be given to the
conpet ency of those formati ons opposite proposed casi ng setting depths
and whet her nore appropriate formati ons exist. Al soindication should
be gi ven for any fl ui d hydrocarbon, prospectively val uabl e resource, or
usabl e quality water zone the proposed well bore is expected to
encount er and at what esti mated depth. See Appendi x 2 for a di scussi on
on one possible nmethod to determ ne usable quality water. The
necessity and rational e for any additional | ogs or tests shoul d al so be
apart of thisreviewas well as any i nformati on avai |l abl e on expect ed
pressures, potential hazards, etc.
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| dentification of those zones requiring protection, such as usabl e
gqual ity water, shoul d either be addressed i n a separ at e hydr ol ogi c

review(see lllustration 3) or contained wi thinthe geol ogic revi ew
itself.
2. Engi neeri ng Revi ew.

After the geol ogi c and hydrol ogi c revi ews have been concl uded, an
engi neering evaluation is conducted to determne if the technical
aspects of thedrilling plan are adequate. The engi neeringreview(see
Illustration 4 and, if appropriate, Illustration5) nust takeinto
account any di screpancy or identified unresol ved problemthat the
af oremrent i oned geol ogi c reviewidentified, such as protection of usabl e
quality water. In addition, Drilling Planltens 3, 4, 5, 6, 7 and
possi bly 8 need to be i ndependently verifiedto ensurethat theplanis
technically feasi bl e, and that the m ni rumst andards of Order No. 2,
and i f applicable Order No. 6, have been net. Detail ed concerns are
addressed in the followi ng M nimm Standards Secti on.

I nall situations where issues or concerns ari se which are outsidethe
experience of the revi ewi ng i ndi vi dual, di scussions with both internal
and ext ernal sources of informationis highly advi sable. Sources woul d
include engineers in other offices, other states, operator
counterparts, or industry experts.

The approval of an APDw || usually beto a specifictotal depth (TD).
It is not uncomon for formations to be encountered deeper than
anticipated. Inthese situations, or any ot her situations wherethe
operator wishestodrill further than approved, it is typical to grant
oral approval allowing further drillingtothe target formation. Wile
consi dering the request, afewissues need to be considered: will the
new deeper TD penetrate a H,S formati on; require hi gher rated BOPE;, and
will the further drilling necessitate adjustnments to the proposed
casi ng and cenenti ng prograns t o adequately i sol ate or protect usabl e
qual ity water zones and/or other m neral zones.

Al so while not currently required but if included, the intended
conpl eti on programshoul d be revi ewed to ensure t hat t he conpl eti on and
downhol e equi pnent i s adequatetoisolatethe target formation from
ot her formati ons not consi dered a common sour ce of supply during all

phases of operations (testing, treating, producing, injecting, and
abandonnent), unless downhole commngling is approved (or is
anticipated in the future).
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3. Condi ti ons of Approval .

After the engi neeringreviewhas concl uded, necessary Condi ti ons of
Approval (COA s) are devel oped for inclusioninthe approval of an APD.
These COA' s specifically address those el enments of thedrilling plan
whi ch may need t o be upgraded, arein additionto Order No. 2 M ni mum
St andar ds, or are based upon an operator's witten and justifiable
vari ance (see Vari ance Section, |V of this Handbook). Typical COA's

may al so i ncl ude notifications, reports or any other pertinent drilling
information. Illustration 6is an exanple of possibledrillingplan
COA' s.

C. M NI MUM_STANDARDS.

1. Well Control Requirenents.

The intent of this section is to ensure that adequate Bl owout
Preventi on Equi prent (BOPE) is properly installed, pressuretested, and

utilized while initial drilling and conpletion operations are
conducted. API RP 53, Recommended Practices for Bl ow Qut Prevention
Equi pnrent Systens for Drilling Wells, and APl RP 59, Recomended

Practices for Wl| Control Qperations, provideinval uabl e well control
i nformation.

Drilling Planltem3, shall be reviewed by the authori zed officer to
ensure that the i ntended worki ng pressure of BOPEto be utilized shall
be adequat e. BOPE equi pnent sel ection shall be predi cated upon an
adopt ed pressure gradi ent which assunes a partially evacuated hol e
wher eby t he hydrostati c pressure gradi ent i s approxi nately one-hal f
t hat of wat er and appr oxi mat el y doubl e t hat of a pure gas col um. BOPE
shall be rated at a working pressure which exceeds the highest
anti ci pat ed surface pressures (ASP) assum ng a partially gas-cut nmud
colum which exerts a force of 0.22 psi/foot.

As specifiedin Oder No. 2, Definition Section, thereviewshall al so
ensure that the m ni numbore of thedrilling spool andrelated BOPto
be utilizedis not smaller thanthe internal diameter of the casing
string to which it will be attached.

Drilling Plan Item3 shoul d al so be scrutinizedto deternmneif the
BOPE narrative agrees with the BOPE schematic, or if either conflict
wi th the m ni numstandards of Order No. 2. Any di screpanci es shoul d be
addressed in the seven day |l etter andrectified before APD approval occurs.
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The maxi nrumanti ci pat ed bott omhol e pressure (ABHP) as provi ded by t he
operator is statedinDrilling Planltem7 of the APD. A review of

drilling histories, nud weights, formation gradients, etc from
surrounding wel I s i s necessary so that the reviewer i s assured that the
operator's submtted ABHP i s reasonable. Drilling PlanItem5, Mid
wei ght's, shoul d correspond with the operator's ABHP. Any significant

di screpancy shoul d berectifiedwth the operator prior to approval of

t he APD. However, nunerous conditions exi st where t he maxi numnud
wei ght may not occur at TD, but at a shal | ower, overpressured zone.

BOPE shoul d al ways be based upon t he hi ghest pressure gradi ent zone to
be encount er ed, not al ways necessarily t he deepest formati on. Once a

credible ABHP i s established, the foll ow ng fornula can be usedto
determ ne the surface pressures:

ASP = ABHP - (0.22 * TVD)
Where: ASP = Anticipated Surface Pressure
ABHP = Anti ci pated Bottom Hol e Pressure
and TVD = True Vertical Depth

Illustration 4 provides an exanple of this calcul ation.

Shoul d t he operator's proposed BOPE not exceed t he ASP, the aut hori zed
of ficer shall require a hi gher rated BOPE System As required by O der
No. 2, I'll.A 1, " The worki ng pressure of all BOPE shal | exceed t he ASP
towhichit my be subjected..." Any requested variances for | ower
r at ed BOPE conponent s shoul d be approached by t he aut hori zed of fi cer
with extreme caution.

Order No. 2 specifies the addition of pressure control or kick
det ecti on equi pnment for speci al subsurface pressure situations, as
italicized bel ow, which requires further engi neering consi derati on.

For 5Msystens, Order No. 2 requires the addition of a second pi pe ram
"if conditions warrant” and/or arenote kill i ne " when t he expect ed
pressures approach wor ki ng pressure”. As arule of thunb, whenever the
ASP approaches 10%of t he rat ed worki ng pressure of a 5SMsystem t he
aut hori zed of fi cer shoul d revi ewl ocal issues such as: is the proposal

for an exploratory well, is the presence of H,S a possibility, do
| ayer ed hi gh pressure formations exi st, what do offset wel |l pressures
indicate, etc. todetermneif additional pressure control or kick
detection equi pnment is prudent. To further assist the authorized
officer istheutilization of an evacuat ed hol e gradi ent cal cul ati on.

In this procedure, if the pressure at the surface, assum ng an
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evacuat ed hol e gradi ent (0. 13 psi/foot) exceeds t he wor ki ng pressure of
t he approved BOPE, t hen a condition exi sts whi ch may warrant additi onal
pressure control or kick detection equipnment. Illustration5 provides
further discussion on this procedure.
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Section 111.C, Mud ProgramRequi renents of Order No. 2 requires the
addi tion of el ectronic/ nmechanical nmud nonitoring equi pnent, gas
det ecti ng equi pnent, and a nud- gas separator (gas buster) for " abnor nal
pressure” situations. Abnornal pressure situations can be determ ned
in the simlar manner as discussed for upgrading 5M systens.
Additionally, atriptankis requiredon" upgraded” 5Msystens. An
"upgraded” 5Msystemis one whi ch has any equi pnent in additiontothe
m ni mum requi rements as di scussed above.

The BOPE t est pressures are specifiedin Order No. 2. It should be
poi nted out that test pressures shoul d never exceed 100%of stack
wor ki ng pressure in any event. The COA s shoul d speci fy any addi ti onal

BOPEtests required prior todrillingintoknown high pressure zones.
| f a BOPE pressure test is not going to be witnessed or it can be
determinedthat thedrilling contractor rig s nud punps are not capabl e

of safely attainingthe requiredtest pressure, the authorized officer
shoul d consi der requiring i ndependent BOPE t esters and copi es of the
results submtted to the authorized officer via additional COA

Al t hough wel | heads are not specifically addressedin Order No. 2, it
istheintent that well heads are categori zed as "rel at ed equi pnent
(BOPE) " as discussed in Order No. 2, Sectionlll.A. 1. and as such
shal | have a pressurerating nolower thanthe approved BOPE. Thisis
necessitated because the wel | head i s t he bott ompressure seal for the
BOPE. The aut hori zed officer shoul d al so ensure that wel | heads are
properly attached to the casingin accordance wi th the provisions of
APl Spec 6A, Specifications for Wl | head and Chri st mas Tr ee Equi prment

It may be necessary to address wel | head wor ki ng pressures and
attachment procedures via the COA's.

Speci fic provisions of Oder No. 2requireutilizingtargetedtee's,
see Sectionll. Definitions, to handleredirecting fluidsthroughthe
BOPE and choke system Bull plugs utilizedfor targetedtee situations
shal | be manuf actured for resi stance to i npul se and erosi on and shal |
beinstalleddirectly oppositefluidflowfromthe wellbore (inthe
runni ng position). Coflexip hose or Tee-Bl ocks may be utilized i n BOPE
installationsif the equi pmrent neets or exceeds t he requi renents of
Order No. 2.

2. Casi ng and Cenenti ng Requirenents.

a. General .
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Casi ng prograns nmust be checked to ensure that the proposed wei ght and
gr ade have sufficient strengthto avoid coll apse, burst, or tension
failure. Information as tothe size, grade, weight, type of thread and
coupling setting depth of each string, and whet her new or used is
required by Order No. 1; Drilling Plan Item 4.
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b. Casing Strings. Most wells are drilled utilizing
mul ti pl e casing strings each of whi ch perforns various functions. See
Illustration 7, Typical Casing Term nol ogy.

(1) Conductor Casing. This casing maintains hole
integrity in shallow, unconsolidated sedinments. Essentially it
provides a conduit for drillingreturns while spuddingthewell. This
elimnates the possibility of washouts directly under the rig
substructure.

(2) Surface Casing. This casing is designed to
provi de a conpet ent anchor for bl owout prevention equi pnent, which
provi des well control until the next string of casingis set; andto
pr ot ect near surface usabl e quality water or prospectively val uabl e
m neral zones. This casingis set inaconpetent bed and cenented with
sufficient cenent to fill all the annul ar space to surface. For
devel opnent wells, the length of the surface string and the cenenti ng
programare typically determ ned by known field conditions. The
conpetence of the formati on at the casing seat, formation fracture
gradi ent, and casing settingdepthare all interrelated andcritical to
adequat e pressure control.

(3) Internediate Casing. One or nore strings of
i nt er medi at e casi ng must be set when required for protection of oil,
gas, usabl e quality water zones, and prospectively val uabl e m ner al
deposits; protection agai nst abnormal pressure zones and | ost
circulation zones; or when otherw se required by expected well
conditions. Asufficient volune of cenment nust be used to cover and/ or
i solate all hydrocarbon zones or other m neral deposits; isolate
abnormal pressureintervals fromnornal pressure intervals; contain any
fluidwith a potential tomgrate and/ or isol ate bracki sh water from
usabl e quality water. For devel opnment wells, the setting depth for
this string cenenting practice is determ ned on the basis of the
conditions previously encountered in the area.

(4) Production Casing. This string of casing nust be
set before conpletingthe well for production. This casingstring also
nmust be cenmented so that all exposed usabl e qual ity water zones, oil
and gas zones, other prospectively val uabl e m neral deposits, and
anomal ous pressure interval s bel owthe previous string are covered or
i sol at ed.

(5) Liners. API defines aliner as an abbrevi at ed
casing string. Wen any casi ng string does not extendto the surface,
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at | east a 100 foot overl ap between the outer and i nner strings is
required. The interval of overlap nust be nmade pressure conpetent,
preferably by cenmenting but at | east by pressure conpet ent hanger
tools, and nmust be pressure tested after installation.
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Liner laps are tested to ensure that the |l ap has both pressure
integrity and prevents fluid mgration. The seal mechani smmay eit her
be i ntegral part of |iner hanger or sinply the cenent sheath t hrough
theliner lap. Shouldtheliner lapfail the test, renedial action
shal | be required. This renedial actionw || be cormensurate with the
particul ar problem but will usually involve renedial cenenting
operations. Sonme |iner situations do not require seal nechani sns.
These situati ons may be, but not limtedto: slottedliners, gravel
pack conpl etions, horizontal conpletions, or ot her situations where
zonal isolation or pressure control is not a concern.

C. Casi ng Desi gn.

(1) Isolation/Protection. The authorized officer
shal | make a determ nation as to what constitutes the presence of
ei t her prospectively val uabl e m neral deposit or usable quality water

to be encountered while drillingthe wellbore proposed by each APD.
Even in the presence of an operator’'s goodintentions to performhis
duties in a prudent manner, the authorized officer still has the

responsi bility to ensure adequat e protection of aqui fers and ot her
nm neral s regardl ess of the expense to the operator for these opti num
procedures.

Coal , oil shale, or any other m neral perceived by the authorized
of fi cer as econom c inthe reasonably foreseeabl e future and requiring

protection shoul d have m ni numparaneters as to anmount, depth and
qual ity as established by an i n-house expert. Any zone cont ai ni ng
water with a Total Di ssol ved Solids (TDS) content of 10, 000 or | ess ppm
wat er shall alsorequire protection. A soany zonewithany fluidwth
a potential tomgrate should be isolated. Wile not specifically
under the BLM s purview, 40 CFRrequires protection for community water

devel opnent whi ch should al so be taken into consideration.

For establ i shed and devel oped ar eas, key aqui fers cont ai ni ng usabl e
quality waters or formati ons contai ni ng prospectively val uabl e m ner al
deposits mneral s shoul d al ready have est abl i shed casi ng and cenenti ng
progranms. However, in exploratory wells where unknown fornmations w |l
be encount ered, the geol ogi ¢c and hydrol ogi c revi ews shoul didentify
potential zones requiring protection. Thedrilling permt COA s nust
require the operator to pay heed to specificintervals of concern and
t hat should drilling confirmthe presence of water or ni neral st hat
protectionor isolationviathe cenenting programw || be required.
The establi shment of field protection/isolation practices should
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consi der the deterioration of tubular goods as well as cenent l|ife.
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| n ar eas wher e coal or other prospectively val uabl e m neral s coexi st

wi th oil and gas resources, consi deration shoul d be gi ven to techni ques
wher eby bot h resour ces may be produced concurrently. For exanple, in
an underground m ning situation utilizing roomand pillar technique,

such a possi bility exi sts where t he wel | bore can be situated through
the pillar portion of the m ne and conti nue to produce oil and gas from
a deeper formati on. However in many situations, the preferential right

to extract one commodity before another will be evident fromthe
provi sions grantedinthe respective |l eases. Inthese situations, the
operation extractingthe non-preferential commodity nmust be halted. A
common technique in preferential right surface m ni ng woul d be a casi ng
and cenenti ng programthat woul d al l owfor the casingto be cut off and
t he wel | pl ugged bel owm ni ng dept h, and subsequent to conpl eti on of

nm ni ng operations, thewell may be reentered, atie back |iner set, and
pl aced back on production.

The aut hori zed of fi cer shoul d use di screti on when requiring water
quality teststodetermineif the well shoul d be obtai ned for water
wel | purposes. Further guidance on water quality andthis processis
contai ned in Manual 3160-4, Conversion to Water Well.

(2) Conpetent Formations. O utnost considerationin
establishing the depth of any casing string, once the issue of
protecti on of usabl e wat er and ot her resources has been addressed, is
to assure that the casing shoe is set across a conpetent formati on.
The geol ogi ¢ revi ewshoul d ensure that each casing stringw |l be set
across conpetent formati ons by a revi ewof adjacent wells, historic
pr obl ens and di scuss t he i nherent strengths or weakness of a particul ar
formation matri x.

A competent formationis oneinwhichthe wellboreis approxi mately at
gauge di aneter and wi Il withstand the pressure that it may be expect ed
t o encounter assum ng nornal drilling operations. Dependi ng upon wel |
configuration, conpletion operations such as fracturing pressures,
shoul d al so be taken into consideration.

Det er m ni ng what constitutes a conpetent formati onis usually based
upon known or i nferred geol ogi c data. Previous drilling andtesting
hi story can establish that a formation such as a thick shale is
conpet ent and acceptabl e for placi ng the casi ng shoe. For exanpl e,
t hr oughout t he Rocky Mountai n area, a conmon practiceis to set surface
casinginathick shale formationthat |ies bel owusabl e wat er zones or
ot her near surface resources requiring protection. Experience w ||
typically override theoretical design assunptions such as assuned
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formati on pressure and fracture gradi ents or the historical rul e of
t hunb of setting a m ninmum of 10% of total depth.
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(3) Design Factors. Order No. 2 requires that
operator's supply all design factors for all exploratory wells. In
addition to the design factors, the authorized officer could al so
request the operator's assunptions and cal cul ations | eadingtothe
factors. These design factors shall be evaluated during the
engi neering revi ew.

As aninitial criteriafor evaluating exploratory wells, the engineer
shoul d ensure t hat t he proposed casi ng programneets or exceeds t he
designcriteriahistorically utilizedinthe general area. Design
criteriavariesfromfieldtofieldtakingintoaccount casingquality,
wel | I'ife, subsurface hazards, production techni ques, and nost notably
econom cs. Very few conpani es nor notable authors will agree on
accept abl e design factors. H storical trends have i ndi cat ed val ues of
Burst 1.125, Joint 1.8 (dry) or 1.6 (buoyant) and Col | apse 1. 0, however
| ocal know edge and practice nay dictate different design factors. |If
t he subm tted casi ng programvaries significantly fromthe typi cal
field factors, the operator shall be required to submt rationale
justifying their design factors. The authorized of ficer nust determ ne
if the operator's rationaleis|ogical and acceptabl e for the area.
APl Bul |l 5C2, Perfornmance Properties of Casing, Tubing and Drill Pipe,
and APl Spec 5L, Specifications for Line Pipe, are excel | ent sources
for nost tubul ar paraneters. |Illustration 8 provides an exanpl e
wor ksheet to cal cul ate design factors.

The aut hori zed of fi ce coul d al so consi der a cursory revi ew, and on a
random basis, a detailed analysis, of the design factors for
devel opnment wel | s to ensure t he proposed casing is acceptabl e for | ocal
condi tions.

Casi ng desi gn shoul d t ake i nto consi derati on the worst case scenario

for aparticular design factor, i.e. the situation which places the
hi ghest differential pressure betweenthe interior and exterior of the
pi pe. Post drilling conpletion operations, such as hydraulic

fracturing, should al ways be consi dered when anal yzi ng wor st case
scenari os.

Formati on pressure gradi ents and fracture gradi ents nust be takeninto
account when review ng casing design. Lacking better data in
exploratory well situations, it shall be assuned that formation
pressure gradients will be 0.44 - 0.50 psi/ft and that fracture
gradients will be 0.70 - 1.00 psi/ft. The geol ogic review shall
indicate if the well will encounter abnormal situations which the
engi neer shoul d consi der.
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I n nost cases better data will be available than these design
assumptions, either frominternal files or fromdata supplied by the
operator. Only inthose cases wherethisinformationis not onfile
and when t he oper at or does not have or refuses to supply data woul d t he
"assunmed"” formati on pressure gradients and fracture gradi ents be
primary designcriteria. Thisis because theoretical designcriteria
was based upon uni f or mand conti nuous deposi ti onal environnent such as
what exists inthe Gul f Coast but which may betotally unrealisticin
t he Rocky Mountain region as well as other regions.

Sonme operators will point out the apparent conflict between the
criteria for well control equipnment and that for casing design
paranmeters. Be advised that the 0.22 psi/foot standard for m ni nrum
BOPE wor ki ng pressure criteria applies QLY to surface stack conponents
and shall not be utilized for casing design. This distinctionin
assunpti ons concerni ng t he desi gn of BOPE and casi ng was arrived at in
Order No. 2 as a conpronmise with industry during the initial

rul emaki ng. Designcriteriafor the BOPE assunes a partial ly evacuat ed
hole with a gradi ent of 0.22 psi/ft of hydrostatic pressure whereas the
casi ng design assunmes "normal drilling operations”. Again these
st andards are m ni mumdesi gn criteria and dependi ng upon specific
circumnmst ances the authorized officer nay choose to upgrade the
criteri a.

(4) Centralizers. Casingcentralizers are a necessary
t ool which hel ps pronote a cenmenti ng environment which mnim zes
channelinginaneffort toyielda uniformsheath of cement surroundi ng
t he casing. Sone centralizers are designed so as to cause t he cenent
to spiral around t he pi pe whi ch hel ps to di splace thedrilling nud and
are commonly cal l ed turbul ators. Centralizers utilized shoul d neet the
criteriain APl Spec 10D, Specifications for Casing Centralizers. The
engi neer should becone famliar with both the benefits and
di sadvant ages of the spring-type and positive standoff centralizers.

As a m ni numst andard, centralizers are requiredonly onthe bottom
three joints of the surface casing. Therew || al so exist situations
wher e adequat e st andof f, such as hori zontal wel|ls, nust be provided for

casing strings other than just the surface casing. The review ng
of ficial nmust determneif casing eccentricity andtheincreasein
qual ity cenent bonding require the addition of COA's for centralizers
on the i nternedi ate and production strings at predeterm ned strategic
points. Areviewof usabl e quality water aquifer depths, prospectively
val uabl e deposits of mi nerals, zonal isolation or hol e deviation nust

be considered in determning the necessity and |ocation of
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centralizers. Wtnessing surface casing (or any ot her protection
string) toensurerequired centralizers are utilized avoi ds subsequent
probl ens and costly and possi bly unsuccessful remedi al work.
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(5) Scratchers. Although not a m ni nrumstandard,
scratchers, inconjunctionwithcentralizers, are often run on casi ng
stringsto further pronote the devel opnent of the cenent sheath, and
t he aut hori zed of fi cer can consider requiring their utilization. An
exanpl e of this situation m ght be across a fresh water aquifer or
ot her situations necessitating adequate cenent bondi ng, and the
aut hori zed of fi cer does not consider it prudent to |l eave scratcher
utilizationuptothe operator's discretion. Caution should be taken
when requi ring t oo many peri pheral s whi ch coul d cause hangi ng up or
sticking of the casing string. Scratchers are designed for either
reci procation or rotation of the casing. Hole conditions or the
operator's preference wll dictate whichis used. To get the best
cenent bond possi bl e the preflush fluid shoul d be punped i n turbul ent
f1 owand t he casi ng shoul d be ei ther reci procated or rotated while the
cenment i s being punped up the annul us. The scouring action of the
preflush and the acti on of the scratchers will hel p renove t he nud cake
and increase the probability obtaining a good cement formation

(6) Casing Condition. Oder No. 2requires that all
casi ng, except the conductor casing, shall be newor reconditioned and
t est ed casi ng that nmeets or exceeds APl standards for newcasi ng. API
Spec 5CT, Specifications for Casing and Tubi ng; and APl RP 5A5,
Reconmmended Practice for Field Inspection of NewCasing, Tubi ng and
Plain End Drill Pipe, provides di scussi ons on pi pe condition, tubular
i nspections, and wal | thickness determ nations. Used casing shall only
be approved by the authorized officer under circunstances where
appropriate and when the wall thickness of the proposed casing is
verified to be at | east 87.5%of the nom nal wall thickness of new
casi ng.

The det erm nati on of what constitutes "appropriate” shall be based upon
| ocal field know edge and anti ci pat ed downhol e condi ti ons such as
pressure gradients, drilling hazards, formation dept hs, presence of
corrosive fluids, etc. If the operator does not provi de evi dence of
t he wal | thi ckness when requesti ng t he approval of used casingw ththe
APD package, the authorized officer shall requireit viathe seven day
|l etter. Acceptable verification nethods include those procedures

typically utilized by pi peinspection service conpanies. Inthose
i nstances when the casing is not avail able for verification, i.e. not
yet purchased, at the ti me of APD approval, it nay be necessary to

condi tion the APD such that runni ng of the casing shall not occur until
t ubul ar condi ti on and wal | thi ckness has been addr essed and appr oved.
The COA' s shoul d al so addr ess where wal | thi ckness docunent ati on shal |
be mai nt ai ned. For exanple acopy inthe BLMofficial file and a copy

bond.
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with the driller's |og.
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When pi pe t hreads are connected, a netal | urgi cal change occurs dueto
torque and friction. This process will affect, at a mninum joint and
pi pe body strength. If the pipe markings fade or becone il l egibl e,
t hat pi pe shoul d be consi dered used pipe until traceability of mll of
ori gin can be provi ded as prescri bed by APl Spec 5CT. The aut hori zed
of ficer nmust realize that traceability of mlIl origin my take
considerabletinme and effort, and that duringthis tine, theintended
casi ng operation may not proceed.

d. Cenent .

(1) Ceneral. Oder No. 2requires that surface casing
shal | be cenment ed back to surface either duringthe primary cenent job
or during renedial cenenting. This is to ensure all near surface
usabl e qual ity waters are i sol at ed and a conpet ent anchor i s provi ded
for pressure control. Cenent al ong wi th the casi ng programprovide the
f ramewor k for pressure mai nt enance and for isol ati on and protecti on of
resources. It iscritical the cement sheath provi de adequate formati on
to pi pe bond. Cenent bl ending and field m xing conditions should
ensure consi stent cenent properties throughout the punping operation.

I ninstances whererotary string and casing contact islikely, as a
largerotary string inside asnall dianmeter casing, for exanple a4 1/2
inch kelly and drill pipe in 8 5/8 inch, 24 #/foot casing, the
continual contact of therotary stringwiththe casingw |l eventually
shatter the cenent sheat h t hrough i nduced vi brati on. Because drill
string sizeisrarely known at the approval stage and to el i m nate any
shattering possibility, the authorized of ficer coul d consider utilizing
neat cenment for the surface casing cenmenting program Neat cenent
exhi bits a much hi gher conpressive strength than |ight wei ght pozzol an
cenments and therefore will better withstand the vibration.

To el im nate the potential of damagi ng an ot herwi se adequat e cenent
j ob, a m ni rumof 500 psi conpressive strength shall be exhi bited by
the cement prior todrilling out the shoe. This conpressive strength
i s based on t he cenent at bottomhol e t enper at ures and pressures - not
on surface conditions. Cenenting conmpani es may be abl e to provi de t he
aut horized officer with estimted WOC ti nmes.
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(2) Volune Calculations. The engi neer revi ewshal |
ensur e t he proposed cenent programcontainedinDrillingPlanltens 2
and 4 is acceptable. Thisrevieww || include avol une determ nation
ensuring that cenent volunmes are adequate to provide sufficient
coverage of the critical resources identifiedinthe geologic and
hydrol ogic reports. Illustration 9 provi des an exanpl e wor ksheet and
absol ute volune factors to aidin cal culating cenent slurry densities.
Illustrations 4 and 8 provide docunentation for cenment vol une
cal cul ati ons.

The cenment additives should also be reviewed to ensure they are
appropriate for thelocation and depth of the well. As an exanple, to
avoi d cenent degradationinwells wthbottomhol e static tenperatures
i n excess of 230°F, the cenenting programshoul d i ncl ude at a m ni mum
of 30% of silica sand or silica flour depending upon density
requi rements.

(3) Placenent Techniques. Various pl acenent
t echni ques exi st whi ch have proven t hensel ves for di fferent cenenting
applications. Cenent may be pl aced via plug nethod, inner-string
met hod, multiple stage jobs, energized cenent, etc. Order No. 2
requires top plugstobe utilizedto reduce contam nation of the cenment
by t he di spl acenent fluid. Bottomplugs or other isolationtechniques
may be enpl oyed to avoi d contam nation of the cenment by the fluid
di spl aced ahead of the cenent slurry (preflush). These isolation
techni ques may include inner-string displacenent or a suitable
prefl ush.

The i deal cenment displacenment situation should be at a punp rate
necessary to achieve turbulent flowregineinthe annulus. If thisis
not possi bl e due t o hor sepower constrai nts or ot her reasons such as
weak formations, at the very | east plug fl owcondi ti ons shoul d be
achi eved whil e cenent is displaced in the annulus. Lam nar flow
conditions are the | east desirable flowrate, and should only be
utilized as a | ast resort.

W t nessi ng cenenting operations to ensure utilization of thetop plug
and ot her proper procedures should be a key consideration. |If
Wi t nessi ng of t he operation cannot occur, cenent pl acenent procedures
can be partially established by jobreports fromthe cenent service
conpany. Expensive and possi bleineffectiverenedial work will not
al ways rectify inproper or inadequate cenenting procedures.
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(4) \VMerification. Cenent tops (TOC) and bond qual ity
may be det erm ned fromnunmerous net hods. TOC nay be det er m ned by
monitoring returns at the surface or by tenperature | ogs. Mre
advanced | oggi ng t echni ques such as cenent bond | ogs (CBL) and cenent
eval uationtools (CET) are al so capabl e of i ndicting bond qualityin
additionto TOC. These various nmet hods all have i nherent |imtations
as wel | as cost versus effectiveness aspects whi ch shoul d be consi dered
by t he aut hori zed of ficer. In addition, possible mcro annul us maski ng
ef fects frompressure applied at the surface to the casing shoul d al so
be consi dered. Loggi ng conpani es shoul d be consulted to det erm ne
adequate WOC tinme prior to running the |ogs.

Because cenment bond | ogs are not typically runtoverify the quality of
t he surface casing cement job, it is recommended that all high-priority
surface casi ng cenenti ng operations shoul d be witnessed to verify that
cenent is brought back to ground |evel.

(5) Renedial Operations. If the authorized officer
determ nes a cenent job is unsuccessful, renedi al operations nust be
required. Typical renmedi al options may i nvol ve perforating the casing
string, setting a cenent retainer and squeezing cenent up to an
acceptabl e l evel . For surface casi ng where t he cenent has fal |l en back
a mnor amount, top jobs with 1 inch tubing may be appropriate.
Pl aci ng pea gravel at surfaceis not the preferred  renedi al acti on.
The pea gravel can not isol ate nor protect any near surface usabl e
gual ity wat ers or prospectively val uabl e m nerals, and nerely creates
areservoir around the casinginwhichliquidhydrocarbons or chem cal s
could col |l ect.

On i nternedi ate and production strings, sone sinpleisolation, but not
protection, problens nmay be renedi ed by bringing the cenent | evel
hi gher on subsequent casing strings. O her serious problens may
necessitate the setting and cenmenti ng of an addi ti onal casing string or
perforating and punping sufficient cement to protect the zone of
concern. Renedial operations arelimted only by inmagination andthe
resources avail abl e. However, operators will usually utilize the nost
cost effective and commonly accepted procedure to resolve the
situation. |In any event, the renmedi al procedures requires prior
approval by the authorized officer.
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e. Casing String Pressure Test.

The casing string pressuretest istoensurethat thecasingruninto
t he hol e has pressureintegrity. Inadditiontotherequiredinitial
test, the authorized officer may require additional tests should
| engt hy rotating hours i ncur before settingthe next casing string,
possi bl y wearing through the casing. To aidinenforcenent of this
m ni rumst andard, the authorized officer couldrequirethe operator to
record all casingstring pressuretestsinthedrillers|ogthrougha
COA.

The pressure applied at the surfaceis equal tothe cal cul ated test
pressure mnus the hydrostatic head of the fluid in the casing.
However, pressure opposite the casing shoe nust never exceed 70%of t he
internal yieldstrength of the casing. Internal yieldval ues may be
obt ai ned fromAPI Bull 5C2, Performance Properties of Casing, Tubing
and Drill Pipe. To calculate the pressure to be applied at the
surface, the follow ng forrmula can be used:

o Psrc = Prest
Condi tion: Presr + Pse < 0. 7*Pyap

Where: Pgc = Pressure applied at the surface,
= 0.22 psi per foot of casing |ength,
or 1500 psi, (whichever is greater),
and, Pg = Pressure applied at the casing shoe.

Prest

See Il lustration 10 for a di scussi on and exanpl e of thi s determ nati on.

| f Pgec does not stabilize and declines nore than 10%i n 30 m nutes, the
casing |leak should be | ocated and repaired by squeezing off,
repl acenent, setting a scab string or by ot her neans such as aut hori zed
of fi cer deens necessary. Wtnessingthesetests shouldbeapriority.
A successful pressure test nmust be obtained prior to proceedingtothe
next phase of the drilling program

f. Casi ng Shoe Pressure Integrity Test.

Order No. 2requires onall exploratory wells and on that portion of
any wel | approved for a SMBOPE syst emor greater, a pressureintegrity
test of each casing shoe shall be perforned. This test shall be
perfornmed before drilling nore than 20 feet of newhole. Toaidin
enf orcenent of this m ni numstandard, the authorized officer could



H-3160-1 - DRI LLI NG OPERATI ONS L11-27
Chapter 11 - Technical Reviews

require the operator torecord all casing shoe pressureintegrity tests
in the drillers log through a COA
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Formati on at the shoe shall be tested to a m ni rumof t he nud wei ght
equi val ent antici patedto control the formati on pressure to t he next
casi ng depth or at total depth of the well. The casing shoe pressure
t est shal |l be predi cat ed upon t he heavi est nmud wei ght utilizedtodrill
t he portion of hol e bet ween t he exi sting shoe and t he next i ntended
casing string. [llustration 11 provides an exanple of this
determ nation in greater detail.

This test is not aformation breakdown nor bl eedoff test. Casing shoe
pressureintegrity tests arerequiredto ensure that casingis set
acr oss a conpet ent enough formati on t o handl e t he maxi mumnud wei ght
antici pated necessary todrill the next portion of hole. Theintent of
thisrequirenent isto providethe operator anddrilling contractor a
known pressure val ue the shoe wll withstand in the event of emergency
wel | control operations. This test should be preformedwith fluids
whi ch containno fluid | oss agents or lost circulationmaterials. This
test i s not adeterm nation of the hydrostatic pressure at whichthe
shoe wi Il break down.

| f the cement is not set or is "wet” while drilling out the casing
shoe, it is a good indication that the casing shoe joint is not
adequately cenented and renedi al operations shall be required.

| f casi ng shoe pressureintegrity test requirenents cannot be net,
remedi al operations are necessary before further drilling operations
can continue. Insituations wherelowpressure is expected and/or the
geol ogy of the areais well known, and t he pressure | oss i s m ni mal,
all that may be required is formally inform ng the conpany
representative anddriller that hard shut-ins cannot be acconpli shed.
In situations where pressure control is vital, the only avail able
procedur e may be t o squeeze t he shoe and open portion of the well bore
with cenment; drill out the cenent; and retest. If the test still
fails, the authorized of fi cer may consi der requiring additional casing
strings prior todrillingwth increased nud weights. Finally, in
extremel y situations, pluggingthe well bore; skiddingtherig; and
redrillingw th a nore appropriate casi ng and nud programmay be t he
only prudent alternative.
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g. M scel | aneous.

Casi ng connecti ons are a concern that are checked during casing string
pressure test. Unfortunately, the fact that casi ng connections are
i nproperly nade will not manifest itself until the casing string
pressure test fails; subsequent to running and cenenting the pipein
the hole, and far tol ate t o change any casi ng connecti on procedure
whi ch woul d have el i m nated t hese | eaks. Expensi ve renedi al operati ons
may not rectify the situation, and the only prudent alternative may be
toskidtherig and redrill the hole. To avoid casing connection
| eaks, randomcasi ng runni ng operati ons shoul d be w t nessed. The use
of rope or a chain is acceptable to spin the casing and bury the
t hr eads, but casi ng tongs nust be enpl oyed for the torquing portion.
| f i nproper casi ng connection techniques are utilized, the authorized
of ficer couldrequirethe operator to torque the casing connectionsto
t he proper specifications supplied by the casing manufacturer. This
requi renment nmay best be addressed in a COA for future wells.

Drill pipe protectors, usually of hard rubber design, can be utilized
toreduce frictionbetweenthedrill string and either the casing or
the wel | bore. This nethod | owers bothrotary torque as well as drill
pi pe and casi ng wear. APl Spec 7J, Specifications for Drill
Pi pe/ Casi ng Protectors (DP/ CP), Appendi x C provi des recomended
practices. Aconcernwith DP/CP' s is when drilled cuttings enbed
t hensel ves i nto t he protectors produci ng a very ef fective abrasi ve t ool
whi ch nmay be nore destructive than unprotectedtool joints. For this
reason, the use of DP/CP's may be limted to those situations when
drilling throughinternedi ate casing strings; in deviated/ horizontal
wel | bores; or in severe dog |eg/key seat situations.

3. Mud Prograns.
Drilling Plan Item5 shall be reviewed to ensure that thedrilling
fluid systemw || be conpatible with, and not detrinmental to, all
usable quality water and prospectively valuable mneral zones
antici pated to be encountered as identified by the geol ogi c revi ew.
Rel evant concerns may be: utilization of hazardous nmaterials (see O der
No. 1 for requirenents); pHfactor in H,S environnents (see Order No.
6 for specifics); oil-base muds, or salt saturated nuds. Trival ent and
hexaval ent chronmat e nuds are not typically accept abl e (ot her chem cal
conpositions invol ving chrom ummay not be chem cal ly reactive and
t herefore acceptable). The use of any of these nud systens require
proper handling, disposal and reclamati on i n accordance with BLM
policy. APl Spec 13A, Specifications for Ol Well Drilling Fluid
Materials; APl Bull D11, A ossary of Drilling Fluids and Associ at ed
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Terns; and APl Bull 13D, The Rheol ogy of G I-Well Drilling Fluids,
provi des val uabl e informati on which may aid in this review
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Order No. 2requires that a mud test shall be perforned at | east every
24 hours, after nmudding up, to determ ne (at a m ni num: density,
viscosity, gel strength, filtrationloss, and pH These tests should
be conducted i n accordance wi th APl RP 13B, Recommended Practice for
St andard Procedure for Field Testing of Drilling Fluid Materi al s.
Copi es of the mud and corrosionrecap couldberequiredviaaCOAIf
there is a concern on what was actually utilized.

43 CFR 83162.5-2 (c) H gh pressure or | oss of circul ation, requires the
operator to take i medi ate steps and utilize necessary resourcesto
mai ntain or restore control of any well in which the pressure
equi |l i brium has become unbal anced. To support this, Order No. 2
specifies that sufficient quantities of mud materials shall be
mai nt ai ned or readily accessi ble for the purpose of assuring wel |

control. The term"readily accessible" recognizes that drilling
relatively near a prem x bul k nud supply i s a sufficient and accept abl e
alternativetomintainingsufficient nud materials onthedrilling

site. Agoodruleof thunbto determ ne sufficient quantities of nud
materials could mnimlly be that volume of basic viscosifiers
(bentonite or simlar) and necessary wei ghting additives (i.e. barite)
equal to one hol e vol ume and one circul ati ng nud tank volune with a
equi val ent nud wei ght equal to t he hi ghest anti ci pat ed wei ght plus a
one pound per gallon (1 PPG safety margin.

Mud systens i n abnormal 'y hi gh pressure areas or in exploratory wells
are uni que by their nature and require speci al equi pnent toaidinthe
detection and control of kicks. Inaccordance with Order No. 2 and 6,
any APD approvi ng an upgraded 5M 10Mor hi gher BOPE syst ens or any
ot her situation where the authorized officer has a concern for kick
detection shouldfall intothis category. This specialized equipnent
usual |y includes: trip tanks; mnimal el ectrical and or nechani cal nud
noni toring equi pnent i.e. pit volume totalizer (PVT); stroke counter;
fl owsensor, gas detection equi pnent, and nud/ gas separators (gas
busters), and, if conditions necessitate their utilization, shall be
requi red by additional COA's. Any ot her additional equi prent for these
or ot her unusual situations may be appropri at e as deened necessary by
t he aut hori zed of ficer. See Wl | Control Requirenent Section of this
Handbook for further discussion.

Fl are systens are utilized on all exploratory wells, abnormal |y high
pressure wells, or any situation where there exists a possibility of
gas reaching the surface such as DST's. Wen utilized, theflareline
shoul d al ways extend to a separate pit other than the reserve pit.
Thi s avoi ds potenti al danage to any synthetic lining material through
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erosion or nelting as well as possible ignition of any flammbl e
mat erials contained in the reserve pit.
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4. Drill Stem Test Requirenments.

O der No. 2 specificallyrequires three basi c mni numstandards: proper
circul ation techni ques of hydrocarbons i.e. reverse circul ation or
di spl acenent into the fornati on; adequat e separati on equi pnent; and
spark arresters or water cool ed exhaust on all internal conbustion
engines within 100 feet of the well bore. Appropriate separation
equi pment should include separators and tanks to accommmodate
anticipated fluidrecoveries. Spark arresters or water cool ed exhaust
are necessary to cool down exhaust em ssions below the ignition
tenperatures of any Iiquid or gas which has the potential tocircul ate
to the surface during the DST.

If areviewof DrillingPlanltem6 (anticipatedtesting, | ogging, and
coring or | oggi ng procedures) indicates extensive DST operations or if
open chanber DST operations are anti ci pated, the authorized officer
shoul d al so address any speci al safety concerns via additional CQOA's.
These addi ti onal concerns shoul d i nclude: perforn ng DST' s duri ng
dayl i ght hours, vapor-proof |ighting, tripping before daylight, or any
ot her aspect the authorized offi cer deens necessary. See H 3160-1,

Chapter IV - Drilling Inspection for further details.
5. Special Drilling Operations.
a. Air/Gas Drilling.

Order No. 1 requires the operator to submt specific information
regarding theutilizationof air/gasasadrilling medium(Drilling
Plan Item5). Order No. 2lists tenair/gas m ni numstandards with
whi ch the operator shall conply. The mpjority of this specialty
equi pnment is primarily for safety and protecti on of the environnment,
and isinadditiontothe required nud and well control equi pment.
Substitutions are not the intent of the order, for exanple, replacing
an annul ar preventer wth arotating head. The intent of Order No. 2
isthat the mnimumstandards for air/gas drilling operations shall be
appl i cabl e to aerated, foaned, m sted, or any systemwhich utilizes a
conpressor. This rational is based on the fact that the safety
concerns necessitating these m ni rumstandards are consi stent for all
thesedrilling fluidnedias. Primarily, when specialty equi pnent is
utilized, therequirenent(s) pertainingtothat equi pnent will apply.
As an exanpl e, if aconpressor isinuse, all applicabl e standards such
as siting distance, water-cool ed exhaust, etc will be enforced. APl RP
46, Recommended Practices for Testing FoamAgents for Mst Drilling
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provi des sonme information pertinent to air/gas mud systens.
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The aut hori zed of ficer shall i nformthe SMAthat a m ni nrumwel | pad
sizewi ||l berequiredto safely acconmodate the required di stances for
t he conpressor and bl ooey line and pit. Illustration 12 depicts
m ninmum air/gas drilling equipnment distances. Note that the

conpressors and bl ooey | i nes do not necessarily have to bein exactly
opposite directions (i.e. 180 degrees apart).

b. Hydr ogen Sul fi de Operations.

The APD shal | address all potential safety and public health hazards
and plans for their mtigation. Oder No. 2refers and defers to O der
No. 6 for specific hydrogen sul fide safety and nonitoring equi pment
m ni rumst andards. Al so see APl RP 49, Recommended Practices for Safe
Drilling of Wells Containing Hydrogen Sul fide for further discussion.

(1) CGeneral. Receipt of adrillingplanthat proposes
to penetrate a formation(s) which has zones known t o cont ai n or whi ch
coul d reasonabl y be expected to contai n concentrations of H,S of 100 ppm
or nore inthe gas streammnust be revi ewed and anal yzed agai nst Or der
No. 6. Be advised that "gas streant includes any H,S gas whi ch can
break out at the surface regardless of the source, i.e. froma
hydrocarbon or sour water zone.

Various parts of the APDwi || contain the requirenents outlinedin
Order No. 6. Thisis achange frompast practi ces where t he operator
attached a "conti ngency pl an" to the APD whi ch speci fiedal |l special H,S
operations including public protection. H,Srequirements fall under two
separat e and di stinct categories. (One) the Drilling Operations Pl an
(DOP), the part that will nost |ikely beincorporated w thinthe body
of the APD, and, (two) if the applicability criteriais nmet, apublic
protection plan (PPP). Certain portions of the PPP not containedin
t he body of the APD, such as telephone lists and duties of key
personnel, will normal Iy be | unped t oget her and nmade an attachnent to
t he APD. Therefore, the reviewer may find t he DOP and PPP conponent s
inthe applicabl e portions of thedrillingplanor as a separate pl an
all together. The DOP, andif required PPP, submtted as part of the
APD package shal |l beapproved, not nerely accepted. Illustration 13
provides alist of APDrequirenments for H,S operati ons and exanpl e
checklists for the review of the DOP and the PPP.
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Since nost DOP's areonly ineffect for therelatively short drilling
period, no annual reviewis typical. Exceptions to this are when
field-w de pl ans are submtted, the duration of drilling operation
| asts well over one year, or actual drilling operations are not
comenced soon after APDapproval. It should be noted that field-w de
oper ati ons pl ans nust be suppl enented for the site specific operation
and can not nerely be attached to the APD as originally approved.

Any variances fromthe m ni nrumrequirenments outlinedin Order No. 6
shoul d strongly consi der the protection of public health and safety,
the environnment and effective and efficient control of the well.
Reasonabl e prof essi onal judgenent, wi th enphasis ontheintent, nust be
used in the application of Order No. 6 requirenments to field
oper ati ons.

(2) Technical.

(a) Drilling Program Review of the
stratigraphic section (geology report) will normally provide an
i ndi cation about the H,S potential. If the operator does not expect to

encount er H,S, geol ogi c anal ysi s nust then particul arly consi der the
possibility. Any concl usions about H,S presence nust reference data
fromfields within the same geol ogi c basin and extrapol ate the
potential for encountering H,Sin concentrations of 100 ppmor norein
t he gas stream |n cases where the BLM not t he operator, anti ci pates
H,S and t he 100 ppmor 500 ppmradi us of exposure (ROE) may i ncl ude t he
| ocations outlined in the applicability criteria (IIl B.1.), an
antici pated concentration and flow rate should be determned to
adequat el y assess the necessity for a public protection plan. The
operator shall berequired, viathe sevenday letter, tosubmt the DOP
and PPP, or submt justification explainingwytheinformationis
unnecessary. |If the concentration and fl owrate cannot be anti ci pat ed,
a 3000" RCEis to be assunmed. Illustration 14 contains Nonographs
based upon the Pasquill -G fford equati on which can be utilized to
determ ne the 100 ppm or the 500 ppm ROCE.

VWhen deterni ning whether or not the ROE will include |ocations
identifiedunder the applicability criteria, theterm"where the public
coul d reasonabl y be expected to frequent” i s used. Sonme exanpl es of
thi s include: places of normal and routine visits by the public for
recreational purposes (i.e. fishing holes, notorcycle tracks,
pi cni cki ng areas, etc.) and parking lots. These woul d be areas of
common knowl edge in the | ocal community. The use of discretionis
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absolutely necessary when determ ning the necessity of a PPP.
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(b) Metallurgical Equi pnent. The conponents of
t he casing and pressure control equipnent that will or have the
potential for exposure to H,S shall be suitable for H,S service.
Statements inthe APDshoul d refl ect such suitability by indicating
conf or mance t o NACE St andard MR0175- 90, Material Requirenents - Sul fide
Stress Oracking Resistant Metallic Materials for Gl field Equi pment, or
manuf acturers verification for suitable H,S service.

If the suitability is questioned, additional manufacturer's
document ati on fromt he operat or shoul d be requested. Equi prent t hat
shall conformto these standards incl ude:

Drill string

Casi ng

Wel | head

BOPE

Casi ng head and spool

Rot ati ng head

Kill lines

Chokes, choke mani fold and choke |ines

Val ves

10. Mud-gas separators

11. DST tools

12. Test units

13. Wre line lubricators and | oggi ng equi pment
14. Tubing, flanges and other related equi pment

©RNOOTAWNE

The netal |l urgical properties to consider include:
1. Har dness of steel - Rockwell < 22
2. G ade of steel
3. Processi ng net hod
4. Strength properties - Tensil el ess <55,000 PSI .

Wor ki ng envi ronnent consi derations include:

1. H,S concentration
2. Well fluid Ph and the use of scavengers
3. Wel | bore pressures and tenperatures

Some wor ki ng envi ronments such as high tenperatures may mitigate, to
some degree, the effects of H,S on equi pnent but shoul d not berelied
upon as the sol e protective neasure. The effects of H,S on el ast oners,
packi ng, and sim |l ar internal equi pnent parts nust al so be consi der ed.
Illustration 15is across reference for steel hardness scal es, and
Illustration 16 is a partial list of HS service BOPE designations.
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(c) MdProgram Quantities of nud additivesto
scavenge and/ or neutralize H,S, sufficient totreat the active nud
system shall be on | ocation where formati on pressures are unknown
(i.e. beyond the known producing limts of afield). The surface
vol unme inthe active nud systemfor an average wel |l depth wi |l usually
consi st of two hol e vol unes. Deeper wells may fall bel owt his anpbunt
due to equi pment, cost, and |l ocation constraints.

A scavenger is a chenmical that reacts with H,S or a sulfide salt
rendering the sulfideinert. Tomtigate corrosion, sulfidestress
cracking (SSC), and hydrogen enbrittlement (HE), Order No. 6 requires
mai ntaining the mud a m ni mum pH of 10. However, it is highly
advi sabl e that a nud pHof 10.5 be utilized giving a pHsafety nargin
of 0.5. Alkalinityisaneffective nethodinconbatingH,Sreturnsto
the surface. H,S, an acid, reacts with an al kal i ne nud creating sul fide
salts (i.e. HS, STand water) whi ch then can react with t he scavengers.
Adrop in nmud pHis considered an i ndicator of H,Sinflux and care
shoul d be taken to maintainthe nud pHof 10.5. For exanpl e, a nud pH
of approximately 9 gives arel ative percentage of H,S (versus HS and
S°) of |l ess than 1% whereas near a pHof 8 the rel ati ve percent age
vastly increases to over 10%

Sone types of nmud systens (i.e. certain polyners and | ow-pH,
nondi spersed i nhi bitive wat er-based nuds), w |l be affected by hi gh pH
Most of these systenms | ose effectiveness at high pH. However,
di scretion should be exercised when an operator indicates that
mai ntai ning a pHof 10 may be detrinental to nud effectiveness. In
t hese cases, supporting docunentation includingalternative nud systens
t hat acconplish sinmlar benefits given the antici pated downhol e
envi ronnment, shoul d be request ed and anal yzed agai nst t he benefits pH
offers in H,S control. In any event, HS control wll be the
determ ning factor in nmud system approval.

SSC, HE and corrosion are the nost serious effects when H,Senters the
mud. Hi gher tenperatures (>200° F) have a beneficial effect by
decreasingtherate of SSCHE. Chlorideions, foundin many inhibitive
mud systens, pronotes SSC. Q| based nuds are beneficial in preventing
SSC/ HE and corrosion. However, H,Sis nore solubleinoil than water
whi ch increases the risk of H,S breakout at the surface.
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(d) FHare System The flare systemis extrenely
critical inprotection of essential personnel. Placenent of flare
linesinrelationto the location/rig | ayout should be carefully
revi ewed considering all factors. Theignitionsystemshall be capabl e
of ignitingthe gas under all conditions. "D esel buckets" shoul d not
be al | owed, but rather flare systens utilizing continuous pilot, spark

or electronictypeignitors. Inthereviewof the APD, past drilling
experience and | ocal know edge of the formations to be drilled should
be utilized to determne if the gas will be nonconbustible, sone

suitable means to sustain a flare nust be supplied, possibly an
auxiliary gas supply.

| nvol vermrent of staff with a backgroundin H,Soperationsincertain
surface rel ated considerations is essential. It may be advi sabl e t hat
t he engi neer attend the onsite to get a better understandi ng of the
| ocation and the effects H,Smtigati ng neasures woul d provide. A
| arger | ocati on may be necessary to properly placetheflarepit in
areas that al | owadequat e di spersion of flared/vented effluent. Refer
to the environnental section for nore details.

(e) H,S Detection and Monitoring Equi pment.
Order No. 6 contains m ni numst andards for H,S and SO, detecti on and
noni toring equi pnment. Inadditiontothe requiredthree H,S detectors,
it ishighly advisable to have a fourth sensor | ocated at the nud
hopper, especially if enclosed. The sensor at the bell nipple should
be strategically placedto avoidits susceptibilityto "nud-off" and
to better detect H,S that "falls" |lower in the cellar.

The cal i bration, testing, and mai nt enance of H,S and SO, det ecti on
systens shal | be in accordance wi t h manuf acturers specifications and
recordedinthedrillerslog. At amninmm an operator's statenent
t hat conpliance wit h manufacturers cal i brati on standards/ procedures
wi Il occur shall be acceptable. Tofacilitate subsequent inspection of
t he operation, requests to the operator shoul d be nmade t o obt ai n t hese
specifications. Detection equipnment for SO, may consi st of, at a
m ni mum a portabl e sensing device. The device shall be positioned
such that a concentration reading can be obtained at any area
potential ly inpacted by SO, Because SO, islighter thanair, theissue
of plum ng needs to be considered. Illustration 17 contains sone
exanpl es of different SO, pl ume conditions.
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(f) Drill StemTesting (DST). The DST of any
zones that contain or may contain H,S shall occur with only the
per sonnel necessary to safely conduct the test and operatetherigin
its current status. Changes will occur in essential personnel from
t hose personnel considered essential duringdrillingoperations. In
t hese cases, additional conmpany personnel such as a geol ogi st or
reservoir engi neer and servi ce conpany personnel nmay al so be consi der ed
essential personnel.

(g) Well Control Equi pnent. For the purposes of
HS operations, drilling operations for exploratory wells shall enpl oy
a mud-gas separator and rotating head. Mud- gas separators are
erroneously synonynous with a gas buster. The differenceisthat a
mud- gas separator is equipped with a liquid |level control valve
(automatic dunmp val ve), whereas a gas buster nerely operates at
at nospheric conditions. Both are usedto safely control trip gas and
gas fromgas-cut-nud. This gas occurs mainly as free gas or as gas
sl ugs and shoul d not be confused wi th di ssol ved gas at standard surface
pressure. The major concernis recircul ating gas-1ightened nud whi ch
| owers the hydrostatic head and may affect well control. O her
pr obl ens may be surgi ng of nud pits, which woul d bl ast nmud out of the
t anks causi ng potential equi pnment danage, creation of afire hazard
when gas sl ugs reach the surface and direct exposure of essenti al
personnel tothe effects of H,S. Separated gas shall be pipedintothe
flare systemif possible.

Degassing in Order No. 6 refers tothe equi pnent installedonandin
t he nud tanks to el i m nate di ssol ved gasses i nthe nud. Degassers are
specifically utilizedtoelimnate the entrai ned gas (H,S) which w |
not break out. There are two types of degassers: the centripetal or
agitation type and the vacuumtype. The centripetal pulls fluid off
the bottomand utilizes a cyclone effect to break out the gas. The
vacuumtype punps the fluidinto a vessel and pull s the gas out of the
mud by a vacuumpunp. When a gas buster is utilized, degassing w ||
occur after the nud has passed t hrough t he gas buster. These gasses
shoul d be piped into the flare system The operator should be
guestioned if an agitation type degassi ng systemis proposed for a wel |
wher e entrai ned H,S gas nay be a problem Refer to APl RP-49 Secti on
5.14 for locating this equipnment.
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(h) Training. Order No. 6 requires operator
assurance that all personnel are properly trainedinH,Sdrillingand
contingency procedures as outlined in APl RP 49, Section 2. The
trai ni ng shall be conpl et ed 500 f eet above or three days (whi chever is
earlier) before penetrating the first formation containing or
reasonabl e expected to contain HS. To assist in conpliance
det er mi nati ons nade by PETs for operator chosen traini ng net hods, the
DOP shoul d addr ess howt he operator i ntends to acconplish this training
and t he operator should berequiredtonotify the authorized officer
when these criteria has been mat via a COA.

(i) Protective Equi pnent for Essential Personnel.
Order No. 6 contai ns many speci fic standards for protective equi pnent
for essential personnel. See ANSI Standard Z. 88.2-1980 (or current
edition), Anerican National Standard Practices for Respiratory
Protection, concerning Order No. 6 requirenents for a proper
respiratory protection equi pnent program

| dentification of the type of equi pnent to be usedto fulfill O der No.
6 requi renents shall beincludedinthe APD. The operator will usually
identify this equi pment by manuf acturer nane and type. Any doubts
about the type of equi pnent specifiedshall be satisfiedprior to APD
approval and if necessary, the clarification obtainedfromthe operator
shoul d be specifically included as a COA.

The DOP shal |l specify on the | ayout diagramtype and | ocati ons of
protective equi prrent consi dered to be "readily accessi bl e" to essenti al
per sonnel .

(j) Explosion Proof VentilationFans. In addition
to the m ni numrequi renents of Order No. 6 and for the necessary safety
and protection of essential personnel, it ishighly advi sable that the
aut hori zed of ficer consider requiring the utilization of expl osion
proof ventilation fans in encl osed areas which m ght be exposedto
concentrations of H,S. Particularly inportant isthe ventilation of the
cellar area under the substructure where HS m ght accunul ate
undet ected. This requirenment shoul dalways be includedinall H,S DOP
approval s as a COA

(k) External GCommuni cation. The nouth piece(s)
of the required el ectronic conmuni cati on equi pnent, i.e. tel ephones,
radi os, and nobil e phones, shall be in a safe area strategically
| ocated utilizing the prevailing wi nds to an advant ageand capabl e of
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communi cating with offsite entities. This equipnment shall be
identified on the | ayout diagram
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(1) Effective Conmuni cation. Once protective
br eat hi ng apparatus i s donned, effective communicationis consideredto
i ncl ude chal kboar ds, pads and pencils, a systemof hand signals, or
built-in m crophones or voi ce acti vat ed equi pment in the nmasks. The
DOP shoul d i ncl ude nenti on of the type(s) of effective conmuni cation
procedures to be used by the crew. All equi pnent necessary for the
chosen conmmuni cati on procedures shall be inplace at thetinme Oder No.
6 is inplenmented.

(m WndDrectionlndicators. The location and
drill riglayout diagrans and/ or DOPtext shoul didentify thelocations
and hei ght of wind direction indicators.

(n) Production Facilities. Operator's shoul d be
encouraged to submt production plans at the tinme of facility
construction not at the APDstage. However, if productionfacilities
ar e proposed at the APD approval stage, the APDshall be conditionedto
requi re submttal and prior approval of the productionfacilities (at
that future tine) to ensure conpliance with Order No. 6.

(o) Radius of Exposure. Illustration 14 contains
Nonogr aphs based upon the Pasquill -G fford equation to assist in
determ ni ng ei ther the 100 ppmor the 500 ppmRCE. In the case where
a nore el aborate nodel or calculation than the Pasquill-Gfford
equationis required, a BLMState O fice Air Resources Speci al i st
shoul d be consulted on the adequacy of any proposed nodel or
cal cul ation schene. |If the State O fice does not have and Air
Resour ces Specialist, the State Ofice Air Quality Coordinator should
cont act the Mbdel Revi ew Team(MRT) at the Environnental Science and
Technol ogy Center (ESTA). To assist the Air Specialist/ESTA in
det erm ni ng t he adequacy of t he proposed nodel, the | ocal office shall
require the operator to provide the follow ng information:

1. The nane of t he nodel, who devel oped it and who
supports the nodel.

2. VWhen, where, and by whom t he nodel has been
accepted for this wuse on BLM nmanaged
| and/ m neral s or by ot her governnental bodi es and
what specific provisions, if any, were appliedto
its use.
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3. Vet her t he nodel has been revi ewed as part of
t he UNAVAP seri es of nodel s by t he Envi r onnent al
Prot ecti on Agency and/ or contacts made wi t h any
air regul atory agenci es concerning the use of
this nodel for hydrogen sulfide dispersion

anal ysi s.

4. Copi es of referenced journal articles descri bing
the nodel, if avail able and as necessary.

5. Type of hardware/software required to run the

nodel (personal conmputer, mni, mainframe or
speci al software).

6. Al information required to run the node
(et eor ol ogi cal dat a, | ocation(s) where
nmet eor ol ogi cal data was collected, source
strengt h cal cul ati ons, receptor descri ptions,
nodel options used, etc.).

7. Sour ce code and user manual , if available, to
eval uate this nodel or is it proprietary?

8. Model accountability for effect of terrain on
wi nd flow.

9. Topogr aphi ¢ map(s) of the area which will be
anal yzed using the nodel with t he sources and
sensitivereceptors (i.e., sites of potenti al
public or resource risk) shown.

The oper at or shoul d be advi sed via the seven day | etter that delaysin
APD processi ng may occur due to BLMeval uation of the alternative
met hod proposed t o cal cul at e RCE and subsequent techni cal i nput by t he
operator may be necessary tofully justify use of the nodel in specific
situations. Field personnel shoul d be aware that t he acceptance of a
nodel for useinone situation may not neanthat it i s appropriate and
approved for other geographic |locations or field applications.
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(3) Environnmental.

(a) Surface Use Program Reviewof the surface
use pl an shoul d be done in conjunctionwith reviewof thedrilling
pl an. The office and field revi ewshoul d bot h consi der t he aspects of
the well site diagramw th respect to H,Ssafety and operati ons. Refer
to Order No. 6, Sectionlll.A 1.b. for the specific requirenents for
the well site diagramto ensure it is conplete.

The overriding considerationinthe siting and orientation of the well
pad shoul d be the primary wi nd di rection. |n nountai nous areas, the
af fect of valley wi nds nust al so be addressed in the planni ng of
specificwell locationandrigorientation. Every attenpt shoul d be
made t o provi de for an uphill/upw nd | ocation for the primary access
road and downwi nd | ocation for the reserve and flare pits.

Speci al consi deration shoul d be gi ven to ensuri ng adequat e roomto
| ocate flare pit(s) and safe briefing areas at | east 150" fromthe
wel | bor e and provi di ng for a secondary neans of egress fromthe site.
The secondary nmeans of egress i s only to nove personnel to a safe area.
It is highly desirable but not requiredto tie back tothe prinmary
access road and i s not necessarily an i nproved road and nmay be a nar ked
footpath. In any case, it nust be passable for its intended use as a
medi cal evacuati on route.

The secondary neans of egress and a second flare pit, if used, shoul d
be at an angl e of no | ess than 90 degrees fromthe primary road or pit
withreferenceto cardinal wwnddirectionat thesite. If acrewcanp
isrequested for renote | ocations, every effort nmust be nade to | ocate
the camp off the well pad, uphill and upwind from the well.
Consi deration shoul d al so be giventolocatingthe access road(s) to
maxi m ze t he opportunity to control access to the well site (e.q.
bri dge, streamcrossings, cattle guards, etc.) in case the public
protection plan is inplenented.

Sone consideration should also be given to the placenment of
caution/ danger signs so that they will be visible to vehicles
approaching thelocationinlight of vegetationtypes, tinme of year,
etc. Inaddition, considerationfor vehicles beingabletoturnaround
prior toenteringthelocation (i.e. near the warning signs 200to 300
feet fromthe | ocati on) shoul d be consi dered inthe surface use pl an
and di scussed at thefieldreview This may involve aturn around area
or sinply sonme assurance t hat vehi cl es coul d back up to a point to turn around.
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Order No. 6 contains m ni numstandards for the col or requirenents for
oper ati onal danger or caution signs. |In sonelocations, consideration
must al so be givento the sighting of transmtters (e.g. satellite
di shes) for comuni cati on purposes. These i ssues nust be di scussed at

the prelimnary onsite drilling inspectionwth the operator and
sur f ace managenent agency personnel. The information for the office
revieww || normally be found on a di agramattachedtothedrilling

operations plan or on the location | ayout diagramas part of the
surface use pl an of operations (SUPO) submttedin accordance with
Order No. 1.

The BLMenpl oyee conducting the onsite predrill inspection should al so
reviewthe radi us of exposure cal cul ati ons for the 100 and 500 ppm
radii and check the | ocati on of residences, roads, canpgrounds, etc. in
the area. If apublic protection planwas submttedw ththe APD, a
fieldverificationof thevicinity mapis appropriate. If areviewof
the areawithinthe calcul ated radii of exposure areas i ndicate that a
public protection plan should berequired (i.e. the applicability
criteriafoundinsectionof Order No. 6 apply), it shoul d be request ed
fromthe operator.

(b) NEPA The potential for or known exi stence
of H,S must be consi dered i nthe NEPA anal ysi s process. The risk for
| oss of well control and subsequent effects to the public health and
saf ety must be analyzed inlight of the mtigation presented (e.qg.
technical drilling considerations and public protection plan) inthe
event of a potentially hazardous rel ease of H,S. Those resi dences, etc
wi t hi n the 100 ppmr adi us of exposure and public hi ghways, roads, etc.
wi t hi n t he 500 ppmr adi us of exposure shoul d be the areas considered in
t he anal ysi s.

(4) Public Protection Plan.

The PPP is required when the applicability criteria are nmet and
provides the details of actionsto alert and protect the publicinthe
event of arel ease of a potentially hazardous vol une of H,S. The PPP
shall be onsite at all tinmes the requirenments of Order No. 6 are in
effect. The requirenents in Order No. 6 are considered m nimum
standards and therefore, the plan typically will contain nore
i nformation.

Subm ttal of a single PPPcoveringaunit or fieldshall be approved
withaconditionthat any site specific informati on necessary to conply
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with the requirenments of Order No. 6 shall be subm tted wi th each APD.
| ndi vi dual approval of APD s shoul d be conditioned such that the
previous field-wide or unit PPP is made a part of the APD.
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For the required parts of a public protection plan that are not
contained in the body of the APD, a separate attachnment shoul d be
i ncl uded i n t he APD package. This attachnment probably wi |l containthe
i st of nanes and t el ephone nunbers of various parties and tel ephone
call list for emergency personnel.

The public protection plan shall containtheinformationidentifiedin
sectionlll.B.2.b. The follow ng expl anati ons are provi ded for certain
portions of the PPP.

1. Key personnel are consi dered personnel under the
authority of the operator.

2. The person(s) designated by title or position as
having authority toignite the well shall include
at | east one direct enployee of the operator.

3. The noni toring of rel eases of H,Sor SO, | evel s in
af fected areas may be done t hrough t he use of
portabl e detecti on equi pment if they neet the
requi rements of Order No. 6 for m ni numdet ection
concentrations and response tines.

4. Access control and site security duringtines of
active H,Sor SO, rel ease shoul d be i nthe formof
physi cal or human barriers and not signs,
informative literature, or verbal warnings (i.e.
flyers, bull horns, etc.)

(5) Subsequent Operations.

The subm ssi on of any requests for change of plans, whether relatedto
the drilling (change of casing, cenenting, etc.) or surface use
operations plan (additional reserve pits, change of access, etc.),
shoul d be revi ewed agai nst the sane criteriaas the original APDw th
respect to H,S operations.

O der No. 6requiresthat if H,Swas not anti ci pated but subsequently
encountered inconcentrati on of 100 PPMi n t he gas stream the oper at or
shall immediately ensure control of the well. Since actual
concentrations aredifficult todeternmneduringdrillingoperations
wi t hout actually conducting tests, the BLMshall assune t hat any H,S
encountered will necessitate conpliance with Order No. 6 unless
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substanti al evidence exists to the contrary.
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Control of thewell rmeans the elimnationof H,Sreturns tothe surface
and conpliance with the requirenments of Order No. 6. Al H,S equi pnent
necessary for essential personnel protection and well operation, the
circulating nediumconditioned to mtigate H,S effects, possible
real i gnment of thewell pad/drill rigconfiguration, etc., shall bein
pl ace prior to resunption of actual drilling operations.

(On a case-by-case basi s, such as | owH,S vol unes, the aut hori zed of fi cer
may not require replacenent of non-HStrimed equi prent i.e. BOPE,
drill string, well head etc. However, in high concentrations, all
possi bl e equi pnent should be replaced. 1In sone instances, even
cenent ed casi ng may need i sol ati on by anot her severe service string.
Diligent attenpts nmust be nade by the operator to ensure a safe
operation given this equi prent and operating condition. Apremumw ||
t hen be pl aced on ensuring elimnation of H,Sat the sourceto mnimze
H,S effects on the operation. Therefore, close adherence by the
operator tothe requirenments concerningthe nud systemanddrilling
paraneters, and essential personnel protection nmust occur.

Any nodifications to the original drilling programnecessary to
m tigate the unexpected effects of H,Sshould beinitiated at thistine.
For exanpl e, revisions to the casing and cenenti ng prograns nmay be
necessary.

C. Devi ated and Horizontal Well bores.

The drilling plan should be reviewed to determ ne if any devi ated or
hori zont al portions of the well bore are proposed by the operator. |f
a devi ated or hori zontal well boreis proposed, thedrilling plan nust
identify the proposed azi mut h, kick-off point, inclinationrate (angle
build rate), and the esti mated cl osure or horizontal [ ength to be
drilled. This information is essential to properly evaluate the
drilling plan. Significant deviationfromthe approved pl an requires
prior approval as provided for inthe regul ations at 43 CFR 83162. 5-
2(b). Al wellbore paths, i.e. different orientations of bottomhol e
| ocations, require prior approval.
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I nevaluating thedrilling plan, the proposed azi nuth and hori zont al
| ength nust be reviewed to ensure the well bore neets all spacing
requi rements for setback or drilling wi ndows. When review ng the
bottom hol e | ocati on, the well path nust al so all ow for possible
wel | bore drift and the i nherent i naccuracies, i.e. degree of error, in
t he measurenent whiledrilling (MAD) tools. Casingdesigncriteria

nust take bendi ng and bi axi al stress into consideration. The cenenting
pr ogramneeds t o be bal anced bet ween proposed conpl eti on programand
zone i solation. Additional information may be needed i n eval uating t he
cenmenti ng programto ensure t he spacer and di spl acenent fl ui d wei ghts
are equivalent. The nmud programmay propose the use of friction
reduci ng agents which nmay be harnful to surface and subsurface
resources.

Addi tional attention nust be givento survey requirenments during all
stages of thedrilling program Consi deration should be given for
requesti ng a survey of the last casing string above t he ki ck-of f point.
Qperators may assune that the vertical sectionof thewellboreistruly
vertical. Depending on the depth of the |ast casing string, the
devi ation fromtrue vertical can nove t he wel | bore out si de t he spaci ng
unit or across |lease lines. All bottonmhole |ocations (including
wel | bores of different orientations inthe sanme horizontal plane) nust
be directionally surveyed to determ ne the exact | ocation of the
wel | bore(s). API BUL D20, Directional Drilling Survey Cal cul ati ons
Met hods and Term nol ogy; and APl BUL D8, A Tabular Method of
Determ ning Buil d Up Rate and Dog Leg Severity, provi des acceptabl e
nmet hods of determ ni ng bottomhol e | ocations. Al directional surveys
whi ch i ndicate both azimuth and i nclinationare critical in determ ning
bott omhol e | ocati on as well as producing intervals (critical for
correlative rights issues and reservoir studies).

The aut hori zed of fi cer shoul d specify the approved di recti on of the
devi at ed wel | bore, includi ng the approved azi nut h and i ncli nati on, when
approving the drilling plan. Requirenents specifyingtheresults
necessary for acceptabl e surveys and the frequency of directional
surveys should be included in the COA's. The operator shoul d be
rem nded t hat only the devi ati on proposed, within acceptablelimts, is
approved for the APD and all other deviations will require prior
approval .
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6. Surface Use.

Surface useis specifically addressed in Order No. 1 and the Surface
Use Pl an of Operation (SUPO) contained in the approved APD. Even
t hough the Drilling Plan and SUPO are two different parts of the
proposal, they are interrel ated and approval consi derations shoul d be
coor di nat ed bet ween downhol e and surface specialists. Duringthe
engi neer revi ew, the SUPOshoul d be scanned to determ ne i f any anonal y
i s apparent and brought to the attenti on of the Surface Managenent
Agency (SMA). For exanple, if air/gasdrillingis anticipated, the
drilling plan | ayout should be revi ewed to ensure bl ooey |ines and
conpressors, etc. are taken into account for pad size. Any safety
concerns, such as egress for H,S areas, are paranount points of
di scussion. Al so, any post-drilling operational constraints, such as
adequate well pad size for safe conpletion procedures (nassive
hydraul i ¢ fracturing) shoul d be di scussed. APl RP 52, Recommended Land
Drilling Qperating Practices for Protection of the Environment and t he
Surface operating Standards for G| and Gas Expl orati on and Devel opnent
"Gol d Book" are sources for common acceptable oilfieldsurface use
practi ces.

7. Pl uggi ng of Drilling Operations.

a. Gener al .

Any usabl e qual ity wat er; prospectively val uabl e m neral zone; or any
formationfluidwi th a potential tomgrate shall be protected. This
nm ni nrumst andard applies to open hole, casinginterior, as well as open
hol e/ casi ng annul i situations. These situations nmay exi st whenever the
pri mary or subsequent renedi al cementi ng operationfail to achieve
their intended | evel. Encountering a previously unknown aquifer or
ot her geol ogi c zone coul d be anot her possibility. Reviewof well | ogs
may assi st in detection of these zones. Regardl ess of the reason,
protectionor isolationof all critical zones nust be required during
t he approval process and acconplished during the plugging operations.

In all situations, every effort should be nade to provide a BLM
representative to ensure that proper plugging procedures are utilized
i naccordance with the m ni nrumstandards and t he speci fi c approval
requirements. It isinperativethat all critical plugging phases be
wi tnessed to ensure that opti numpractices are utilized at that tine.
Froma practical and regul atory standpoint, it is easier toavoid or



H-3160-1 - DRI LLI NG OPERATI ONS [11-55
Chapter 11 - Technical Reviews

correct problenms as they occur than to require and substantiate
remedi al operations at a | ater date.
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b. Approval Consi derations.
Approval may be granted orally by the authorized officer prior to
initiation of abandonnent operations. This oral request and approval
shal | be foll owed by awitten notice of intent (NO) to abandon fil ed
not later than the fifth business day followi ng oral approval.
Illustration 18 provides a format and exanple to document oral
approval s. Approval s shall al ways be based upon and require t he wel |
tobeinastaticcondition, i.e. not either flow ng nor taking fluid.

The approval shall ensure that the nake-up wat er for both t he spacer
fluidand t he cenent shoul d be nontoxi c as wel |l as conpatible withthe
i ntended cenent. Wilization of produced water whi ch exhibit | owtotal
di ssol ved sol i ds and | ow sodi uml evel s may be accept abl e provi di ng t he
cenent slurry design accounts for these paraneters. Al critical plugs
shoul d consi der utilizing neat cenent whi ch exhi bi ts hi gher conpressive
strength and durability as opposed to |ight weight pozzol an cenents.

The pl uggi ng approval should take i nto consi deration that current
oil field equi pmrent and practices do not necessarily provide the
capability for ensuring pl acenment of 100 f oot plugs, specificallyin
smal | di aneter hol es or tubul ars. For exanple a 100 foot plugin41/2
inch casing constitutes only 1.5 bbls of cenent, a volune that is
typically too small for punp trucks to placewth any credibility.
Smal | vol unme pl ugs al so have a greater potential for contam nation. In
t hese i nst ances, | arger vol ume (i.e. | onger) plugs coul d be consi der ed.

Conversely, excessively large plugs, i.e. longer than 500 feet, dueto
their | ength and high density differential with spacer fluids have the
potential to cause probl ens such as falling, separation, or breaking
down weak formations. |n nost i nstances two shorter and separat e pl ugs
of fer atype of redundancy, can be easi er to pl ace, and provi de as nuch
i solation as one | ong plug.

A typical plugging technique to isolate usable quality water or
prospectivel y val uabl e m neral s zones behi nd casi ng but above the TOC
may be to perforating the casi ng bel owthe zone; set a cenent retainer;
and squeeze a sufficient vol une of cenent to cover the zone achi evi ng
a sufficient pressure wit hout breaki ng down the formati on. Cenerally,
t he approval shoul d specify hownuch pressure will be acceptable for a
squeeze operation predi cated on | ocal know edge, for exanpl e 1000 psi
over punp pressure. For very thick zones this procedure may be
perfornmed above and bel ow the i ntended zone. It is possible for
mul ti pl e perforate and squeeze operations to occur. Shooting-off and
recovering the casi ng bel owt he protection zone, and then setti ng stub
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and open hol e pl ugs i s anot her vi abl e net hod whi ch may af ford better
results than the perforate and squeeze technique.
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Al'l annulii at surface require a 50 foot cenent plug. This plug nmay be
pl aced by bul | headi ng or punping down 1 inch tubing as conditions
allow. If the operator proposes slough fillingviaready-mx, the

aut hori zed of fi cer shoul d consider theram fications of potenti al
bri dgi ng probl ens. Perforation and squeeze t echni ques (as di scussed
above) may al so be viabl e for the surface casi ng shoe plug (50 feet in
and 50 feet out) as well as any other casing shoe plugs (e.g.
i ntermedi ate or production strings).

When pl ug back operations occur due to unretrievable fish, | ost hole or
junk, the addition of fracturing sand to the side-track or whi p stock
plugisatypical methodtoincrease the conpressive strength of the
cenent .

Pl ugs set in horizontal or highly deviated borehol es need to be
properly bl ended and m xed to provide m ni mumfreewater and avoi d
gravity segregation. The U-tube effect is practically elimnatedin
these wel |l s. Therefore for placenment purposes, boththe cenent and
spacer fluid shoul d be equi val ent in density. Cenent plugs set in
hori zontal sections are very difficult to place duetotheincreased
vol unmes and sl ow punp speeds as wel |l as the ri sk of cenenting the work
string inplace. Tagging aplugis equally as difficult duetothe
uncertainty of where the weight is being applied - on the plug or
nmer el y bendi ng t he pi pe and setti ng down on t he si de (bottom of the
hole. It is best not to attenmpt to place a plug in the horizontal
section, but rather inthe radius portion and i ncrease cenent vol unes.
If aplugis necessaryinthe horizontal section, start placingthe
pl ug at the begi nni ng of the hori zontal secti on and wor k upwar d 200- 300
feet.

As in primary cenenting, to avoid cenent degradationinwells wth
bott omhol e static tenperatures i n excess of 230°%, the pl uggi ng program
shal | provide for theutilizationof either silicasandor silicaflour
dependi ng upon cenent slurry density requirenents. This additivew ||

usual |y be 30 percent by weight.

Cont anmi nati on of cenent pl ugs shoul d be avoi ded to ensure durability
and stability of the cement. Prudent oilfield practices shoul d address
proper plug setting techniques to m nimze contam nation. These
techni ques may include: requiring additional plug |ength; slow
retrieval rates of the placenent string; adequat e vol umes of prefl ush
punped in turbulent flow, or renoval of all novable nud. The
utilization of abentonitepill placed directly bel owthe bottomof the
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pl ug coul d be consi dered to prevent plug m gration and as an aidin
pl acenment .



H-3160-1 - DRI LLI NG OPERATI ONS I11-60
Chapter 11 - Technical Reviews

C. M ni nrum St andar ds.

O der No. 2 detail s specific mni numstandards for abandonnent of newy
drilledwells. An operator may choose vari ous net hods of achi evingthe
m ni mum st andards. However, it is incunmbent upon the authorized
of ficer to ensure the nmethodology will not jeopardize the plugs
durability nor placenment accuracy.

The SMAi s responsible for cellar fill material as well as any surface
rehabi litation concerns includingdry hol e nmarker specifications. |If
utilized, the dry hol e marker shall be inscribedw ththe follow ng
i nformation: Conpany; Vel | Nunber; Quarter/Quarter, Section, Townshi p,
Range, Meridian; County, State; and Lease Nunber.

D. VARI ANCES.

Order No. 2 di scusses variances in both Sections|I.D.2andinlV. The
aut hori zed of fi cer shoul d becone fam liar with both these secti ons.
The operator shall specify inwitingthe m ni numstandards for which
avariance is requested al ongwi th the circunmstances whi ch warrant
approval of the variance(s) requested and t he proposed alternative
met hods by whi ch that m ni rumstandard wi || be achi eved, or why t he
m ni numstandard i s not applicable for theinstant situation. The APD
is acontract between the operator and the BLM As such it shall
conformto all the m ni rumst andards of Order No. 2, unl ess specific
vari ances are request ed by t he operat or and approved by t he aut hori zed
officer. 1f the proposed drilling plan does not conformw th the
m ni nrumst andards of Order No. 2 and t he oper at or has not request ed
vari ances, the seven day notification letter shall require all
di screpancies to be corrected prior to APD approval.

Order No. 2represents the BLM s true mi ni numstandards for drilling
operations. Variances should be an exception and not the rule.
Failure of having the necessary equi pment to preform required
operations shall NOT constitute justifiablereasonfor variances.
Equi pnent limtations onthe operators part is al soinexcusable. The
aut hori zed of fi cer shall use di screti on when consi deri ng any request to
vary fromthe standards and shall docunent each vari ance.

Vari ances may be granted on a wel | - by-wel | basis viathe APD appr oval
and reiteratedinthe COA's or onafieldwdebasisif significant
applicabl e concerns are present viaa NTL. If occurring duringthe
approval process, docunentation shoul d be provi ded vi a t he engi neer
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review(lllustration 4). For energency situations, oral approval s may
be granted for variances with witten docunentation viaa sundry notice
wi thin 5 days.



Glossary of Terms

-A-

Authorized Officer (AQ): any employee of the Bureau of Land Management authorized to perform the
duties described herein.

-C-

Conditions of Approva (COA): a Ste-specific requirement of operations incorporated into an
approved APD or Sundry Notice.

-D-

Drilling Flan: documents submitted by an operator as part of an operations detailing the proposed
drilling operations and containing such information as required by 43 CFR 3162.3-1(e).

Drilling Operations: for the purposes of this handbook, al operations conducted from the filing of an
APD, through the running and cementing of the production casang/liner or adry hole
abandonment.

-E-

Exploratory Well: any well drilled in search of anew, and as yet undiscovered, field and/or pool of il
or gas. Drilling in aknown area, but to a degper undrilled formation would condtitute
exploratory drilling.

-P-

Prospectively Vauable Deposit of Minerds: any deposit of minerds that the AO determinesto have
characterigtics of quantity and qudity that warrant its protection.

-S

Spudding: initiale hole making operations for awell. May involve dry-hole digger, cable tool spudding
unit, air-rig or rotary rig capable of reaching total depth.

Surface Management Agency (SMA): any Federa or state agency having jurisdiction over the surface
overlying federd or Indian owned minerds.




-S-
(Cont.)

Surface Use Plan of Operations (SUPQO): a document submitted by the operator as part of an APD or
a supplement to an gpproved plan of operations detailing proposed surface occupance and
planned surface operations pursuant to a Federd or Indian oil and gas lease.

-U-

Usable Qudlity Water: generdly those waters containing up to 10,000 ppm of total dissolved solids.
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GEOLOGIC EVALUATION REPORT ON

APPLICATION FOR FERMIT TO DRILL

CFPFERATOR: SERIAL /LEASE #:
LOCATION: WELL HNOMBER:
GED ELEV: TOTAL DEDPTH:
FIELD 4 FPROD FMIi=E) :
1. STRATICEAPHY (surfacs formation and estimated formation tops)
Formaticne as listed in APD: Inaccurate
FOEMATION /MEMBER ) TOP
SURFACE

2. SUBSURFACE REZQURCES

FORMATION FEOTECTION PROJECTED
BOREHOLEDEETH
WATER-———— SEE HYDROLOGIST'S REPORT
NOTES
OIL===m——m MULTIPLE, LENTICDLAR RESERVOIRS MAY BE PRESENT

GAS=====—==MULTIPLE, LENTICULAR RESERVOIRE MAY EE DPRESENT

OIL SHALE-
TAR EAND=-
GILSONITE-
PHOSPHATE-
UTHER== ===
3A. CORING, LOGGING, AND TESTING HEQUIHEMENTS FOR MINERALS.
¥: Proposed $: additional Loags Required
8P Bonic Other loags
Resiativity Gamma
Heutromn CEL/Temp
Dengity Caliper
Neutron/Den Mud

3B. OIL SHALE: GEOPHYSICAL LOGGING.

Iz there potential for the horehole teo penetrate an oil shale

mineral resource? yesg/ no. If mo, has a Sonie Log
bean run within a 2 mile radius of the proposed borehole?
yea/ no.

(well name, no., location, elevation)
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4. GEOQLOGIC HAZARDS.

If none are anticipated, check here:

formation projected
borehole depth

H25 o o witwiiis # a7
& [ R
High Pressure..
Low Pressure. ..
Ubher . sesssnnaa

5. SUMMARY OF SUBSURFACE CONCERNS,

6. REFEHENCES.

SIGNATURE: « DATE: i !




IMustration 2, Page 3

GEOLOGIC EVALUATION REPORT ON

APPLICATION FOR PERMIT TO DRILL

OPERATDAH: SERIAL /LEASE #: U0-3405

LOCATICN: N28W, 26, T10S, RLY9E WELL NUMBER: WILD HORSE FED. 2-26
GRD ELEV: 5,358° TOTAL DEPTH: 6,300

FIELD * QLD SQUAWE CROSSING PROD FM{Z): WASATCH (gGas)

1. STRATIGRAPHY (surface formation and estimated formation toos!

Formations as listed in APD: Acourate

FORMATION/MEMBER TOR
UINTAH FORMATION SURFACE
GREEN RIVER FORMATION 1,100

MAHOGANY 1,800'
WASATCH 4,600'
CHAPITA WELLS 5.000°
BOCK CANYON 5,500°

2.

SUBSURFACE RESOURCES

FORMATION PROTECTION PROJECTED
BOREBOLEDEPTH
WATER-—--~- SEE HYDREOLODGIST'S REPORT
NOTES
OIL-----—-MULTIPLE., LENTICULAR RESERVOIRS MaY BE PRESENT
WASATCH YES 4,000"- 5,000
CHAPITA WELLS YES 5,000'= 5,500"
BUCK CANYON YES 5.%00'- ™D
GAS——————— MULTIPLE, LENTICULAR HESERVOIRS MAY¥ BE PRESENT
WASATCH YES 4,600~ 5,000°
CHAFITA WELLS YES 5,000'= 5,.5Q0°
BUCK CANYON YES 5,300 - TN
OIL SHALE- YES MAHOGANY: 1,800-1,85Q"
Ll: 1,%20-1,%80°
TAR SAHND-—
GILSONITE-
PHOSPHATE -
OTHER—~—==

3A. CORING. LOGGING, AND TESTING REQUIREMENTS FOR MINERALS,

X: Preposed #: Additional Logs Regquired
SP Sonic Other logs
Resistivity __ X Gamma _ X e
Neutron B S CEL/Temp __ #
DeneEity £ Caliper __ ¥

Meutrons/Den Mud
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iB. DOIL SHALE: GEQOZHYSICAL LOGCING.

I= there potenbtial for the boreshole to penetrate an oil shale
mineral resource? X yes/ Bo. If =0, has a Sonic Log
been run within a4 2 mile radius of the bProposed borehole?
__X_ ves/S no.

COTTCN PETROLEUM CORP., BARTON FEDERAL 1-26, NWSE, 26, T1DS,
R19E, GH: 3.317", Thn: B,200°'.

4, GECLOGIC HAZARDS,

If none are anticipated, check here: K

formation . projected
borehole depth
I o s sowinas i
i, 7 SR
High Pressure. .
Low Pressure...

5. SUMMARY OF SCESURFACE CONCERNS.

GECPHYSICAL LOGS SHOULD BE RUN FROM SURFACE CASING TO TD.

A CEMENT BOND OR TEMPERATURE LOG SHALL BE RON.

THE OIL SHALE ZONES (MAHOGANY, L1) SHOULD BE [SOLATED AND
PROTECTED.

ANY FREEH WATER ENCOUNTERED DURING DRILLING SHOULD BE REPORTED
To TIM INGWELL AT THE ELM DISTRICT OFFICE IN VEHNAL AND
ISOLATED AND PROTECTED (SEE HYDROLOGIST'S REPORT ).

6. REFERENCES.

Cwight's Completion Cards.

COTTON PETREOLEUM CORP. BARTON FEDERAL 1=-I16. NWSE, T1iDS, R19E.
GHR: 3,3L7", TD: B,200"'.

Ficard, D.M., 13537, Green River and Lower Uinta Fermations-
Subsurface Stratigraphic Changes in Central and Eastern Uinta
Bazin, Utah: Intermbin. Assocc. Petrel. Geol, Guidebook, Bth
Ann. Field Conf, p. L16-130.

Smith, M.C., 1%81, Structure contours and averburden of Ehe top of
of the Mahogany Bed, Green River Farmation, Fastern part of the
Cinta Basin, Uintah, Duchesne. and Carbon Counticz, Utah, and Rio
Blanco County, Colorado, O0S5GE Misce. Field Stndies Map, ME-1311.

Untermann. G.E., and Ontermann, B.R., 1964, Geology of Uintah
County: Utah Geol. and Min. Survey Bull. No. 72, o8 =]

SIGNATTURE: . DATE: ; /
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EYDRULOGTC REPORT ON

APPLICATION FOR PEEMIT To DRILL

OFERATOR: SERTAL /LEASE #:
LOCATION: WELL NUMBER:
GRD ELEV: TOTAL DEPTH:
FIELD £ PROD FM!S):

MUL SY5T:

1. SUBSURFACE GCHOUMODWATER SESOURCES.

S e e e - N e e - T —=EEFEss-o==s—o==
AQUIFER (FM) | DEFTE | QUALITY (TDS) | AQUIFER ZONES
i e e R e L 4 o e T

2. S0RFACE HYDROLOCY CONCERNE. NONE.

3. RECOMMENDATIONS.

4. REFEREN{ES:

SIGHATURE

OATE £ !
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HYOROLOGTIC RELORT oM

APPLICATION FOR PERMIT TO BRILL

OE=HATOH SERIAL fLEASE #: 0=1405

LOCATION: NZSW, 36, TL102, H19E WELL NUMBES: WILD HORSE FELD. 2-25
GED ELEV: 5, 354" TOTAL DEFTH: &,500

FIELD r OLD SQUAWS CROSSING PRCD FHM{S): WASATCH (GAS)

MUD SYST: FRESH WATER

L. SUBSURFACF GROUNDWATESR RESCURCES,

SURFACE . UINTA FM : FEESH =g 9= 3000
£.100°0 . GREEN RIVER M : H

: BIAD'E MEST o 1.300° {FREEE-SALINE *uv:]1, i00=1,600"

DOUGCLAS CRE i 3.000" {FRESH=-SALINE *U!3, 000-4,100°

*U= USABLE WATER (TD5<10,000 DPM)

2. SUREACE HYDROLOGY CONCENNS. NONE.

1. HECOMMENDATIONS,

THE FOLLOWING DOWNHOLE PROCEDURES 3HCULD BE FOLLOWED:

L} ISOLATE AND FROTECT ALL USABLE WATER ZONES (TDS< 10,000
PEM! . BAEE QF USABLE WATEER ABOUT 5,360 (HOWELLS=, 19A7).

2) REPCRT ALL WATER SHOWS AND WATER SANDS ENCOUNTERED DURING
DRILLING TO TIM INGWELL AT THE VERNAL DISTRICT OFFICE OF
THE BLM.

31 ANY DETECTABLE WATER FLOW WILL EE SAMPLED AND THE
ANALYEIS WILL BE SUBMITTED TO THE BLM VEENAL DISTRICT
OFFICE.

THE TOP: OF THE FRESH WATER AQUIFERS WERE COOSEN FROM

GEQPHYZSICAL LOGS AND THE BASE OF MODERATELY SALINZ WATER

FROM HOWELLS (L9873,

4. EEFERENCES:

Dwight's Completion Cards

Gevphysical Loga:

COTTON PET. CO. 1-26.MWSE 26 T108, RICE, CR: 5,317', TD: 8,200,

Howells, L., Longson. M.5., and Hunt, G.L., 1937, Base of
Moderately Saline Ground Water in the Oimta Basin, Utah: State
of Utah Dept., of Natural Resources, Technical Publicatian Mo, 92,
46 p.

Oood, J.W., Mundorff, J.C., Price. D., 1978, Selected hvdrologie
data, Uinta Basin Area. Utah and Colorado, U.5. Geclogical
Surwvey, Utah., Baxic Data Releasme, 331 B

SIGHATURE DATE s s
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TERTHS EVE[HE'IEH
AEPLICATION FOR PERMIT I0 DEILL
Operatar: i HWall Humhar:
Exploratory s /4 1/4 Section _
Develsonent : Townehip Range . N
{4e defined by 00GO 2 : County,
Laage No, ___ CA/Unit Name/Ho.
ELOWOUT ZRETINTION EQUIPMENT (BOFE)(Item )
ABHD {Ttem §) = I T™VD = Taat

Operators Gradient iABEPKT'Eﬁ: =  _ FEI/FT de. 1z pot appropriate
ard doss, doss pap esinelde with the Anticipated Huog Welght (Item &)

for each drilled interval., The mom: eredible AEHF is FSI/FT.
Fationale:

A3P = ABHP - [0.27 = VD)

LEP = = [C.22 %

i5F = PSI

Uperators proposed BOEE of H (Item 3) axceeds doss nov excped
the ASP and iz thersfors adeguate, aot adegiyete,

Conceyne:

CASTNG PROGRAM ( Ttem i) :
Caging setiting dapths gpw dare Dot acroseE competent Iormaticne (See
items #1 & #2 and Seclogic Report) mnd therefzre dre, are not
CEProprlate. See pttached Design Factor Worksheet . Casing. deeign g,
I net adeguats.
AGACErNE -

CEMENTING PROGIAN (I-em 3]
=21 usably quality water i progpeetively waluable mineral andsor
hydroecarbon zone as epecified on the Gealocgie Report e, e por
adsquatsly ilsolated and/or protected, Sas attached Cement Slurry and
Caleulated Fillup Werkgheeta,
Conesrns:

DRILLING SLOIT (MUD PROGEAN) (Item £)
ropoged drilling fluid additives ape, are hot nontoxic and eempatible
with formations liksly ta be encountered.
Concerne:

TESTIMG, LOGAIRG, and COEING PROCEDURES (Item T7)
Adequate logs a2, sre gof proposed (See Geologic Report). Cement hond
evaluation tools Arc,_ are not proposed across eritizal zones. Speciz]
Drill Stem Teeg cheratlons are, sr= hot proposed.
iCerne:
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COERELATIYVE RIGHTS
Thie well da. i5 mot drilled inconformance with a Spacing pattern
acceptable to the AD. Spacing Order
Concerne .

i,

SFRCIAL DRILLING OFERATIONS
Alr/Gas drilling - Hydrogen Sulfide - Directianal/Hcriauntul.
Concerns -

MISCELLANEOQUS
ALY other facete of the proposed cperation (Item 97,
Concarme -

VARTIENCES
All variences granted meet or exceed the minimum 8tandards of 00G0 2.
Concearneg -

RECOMMENDATION
i recommended teo include the following conditiens fnteo thig AFD e
“PPraval (QDA"g):

Viewad by Date
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ENGINFERING EVALUATION
AEELICATION FOR PERMIT TO

Operator: I.M.Gmnrrur_ : Well Number: evg Miwg Teg
Exploratory o _Sn 1/4_MNE 1,4 Seectien _L-z'C
Developmant : Township 29+« Range ll2l , &+

(s defined by QOGO 2) : Lipiemn e County, _le¥o

Lease He., _laJY-Olany CA/Unit Hame/Ho.

BLOWQUT PREVENTION EQUIPMENT (BOPE) (Item 33
AEEF (Item 8) = 300L) PSI; TVYD = GLO¢C) Fe

Opar Gradient (ABHF/TVD) = £.Y£ FSI/FT L8 Dot appropriate
and doss pof colncide with the Anticipat ud Waight (Item &)
for & drilled interval. The moet credible ABHP ie .46 PF5I/FT.
Faticnale: FSET  wiEils DiEvcen  wiit o 5§ 9 mpg e wln

ASF = ABHP - (0.22 * TVD) -

ASF = 3map - (0.22 * &S00 )

AEP = 1532 PpsT
Cperatore proposed BOPE of (Item 3) doss not sromed
the AEF and ig therefore oo
Concerne: _

b OF L T = i L T

i f-'h-..y_-,.u-.:. Sl v n

CASING FROGRAM (Item 4)
Caging setting depths Are npf across coppetent formations (See
[tens 81 & #Z and GeolS@TE Report! and thersfors Arc=. ars npt
#Ppropriste, Bee attached Design Factor Workaheet. Casing design A&
i1z got adeguate,
Concerna:

L=

CEMENTING PROGRAM (Ttem 5)
411 usably quality water: prospesctively valuable mineral and or
hvdrecarbon sone as specified on the Gaglagle Report Ja. (s
adegquately leclated and/or protectsd. See attached Cement Grry and
Caleulated Flllup Werksheets.

Concmrne:
LA Sage  Cousnem Lisred By et Profasce

[ I ﬁ-&nuunlu 1 s o

DRILLING FLUID (MUD PR H} (Item &)
FProposed drilling fluid additives are. nontoxic and compatible
with formations likely to be epocountereds

Concerne:
Mnnﬁ i Rk ol P 3 C.n.lnl-ubrcr; 2

TESTING, LOGGING, and CORINC FROCEDURES {Item T3
Adeguate logs u@mnd (Sees Geologlc Heport). Cement bond

&
evaluatisn too Pro across oritical zones, Special
Drill Stem Test operat are, ropossd

E = Lo C =T = e . Faa -

Concerng:




ITustracion 4, Fage 4

P COREELATIVE RIGETS
This well iz 45 pas drilled inccnformance with a Epacing Pattern
Sccertable™to tha Ap. Spacing Order M :
Concerns:

—

SPECTAL DRILLING OPERATIONS
Alr/Gas driliing - Hydregen Sulfide _ Directionalfﬂnrizcntal.
Concerns - S

HISCELLANEODS
AnY other facets of the propored Creration (Item 9.
Concerns -

Pdemes £,

|
|

VARIENCES
411 wariences Eranted meat ap axcesd the minimum etandardg of Q0Go 2,
Concerng: ;

P\Jauﬂ_.

RECOMMENDATION
t lg recommendsd te include the foliowing conditione ints this APD g
]

|I' -'I"lllh-|I .'I'l||uuu..=5: p&:-mai’_ 5§&= Ei‘ !ﬂl.“i& Ji
=t L T Sffiouse T M Bovs

[ L T Lo DG e T YT By Lot BT
Dvey e o mea Loy Fofmorp. no s AT e TPy
- T SO0o ree oy - s el VLT DL ads  Thya

Btk Swa Be= P e o Ay s f = e, i

BEmun e = F‘ﬂ-mut—.mu [N, T I8 __ &7 bgw.—

Jae=, Eewr ARRUE e s o o, s

3- ME" Tﬂut.llﬁu I Bom "'E:a““-ﬂi"" Cuﬂ S T hﬂ& BT
1L TON ims  ThHE e =;atEm ) DRbgm.

CeoTger  Jsaz, o s w8 o, Fefe

| Dt e Comgur —p p. Bowe  Duee.p o o
Eﬁ"r"ﬂ- = by [‘Cal_.\ﬁ 5 (:I-—\.m-l" Euqkw =100 [ BTy S
(e TV N T P L 15 iy P‘-ﬁﬂum EEE'”E l_; By

2w gy S ST b T Poba, =

ﬁ—-—" A
‘viewed by iﬁ% Date %—v 31, 1987

-3 -

e
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Q o HOV,

Company: I.M, Good Ine. Well No. rag £l
Location: EW/HE, Bec.17, T.294., R.117w. Lease Ko, W¥-01234

— —a--—-\.-—-.—-,__._.-..._—.-.-

<+  MOTICES

Approval of thie application daes not varrant or certify thae the
applicant holds legal or equitable title to thase rights in the
subject lease whigh would gntitle tha applicant g canduct

All lease and/or upit operations will be conducted in such a manrer
that full compliance is made witp applicable lawe, Tegulationg (42
CFR Parts 3100, 3180 ard 3180}, lease/agresment terms, Onshors 0il
and Gas Orders, Hotice to Lessee’s and thig dpproved plan of
operation.

The operator ig fally respensible for the actions of his
subcontractors, '

4 copy of tha approved application and these conditions shall ke
maintained ap location during all construction apg drilling

ocerations. Deviatign trem the approved plan without prier dpproval
is not allowed.

Operators have the Tespansibility to assure that activities
authorized by this Permit are conducted in a manner that complies
with other applicable Federal, state and local laws ang
regulations,

If £:11 materials are needed to constrycs roads or we]ll sites,
PI'OPGr permits must be obtained from the Surface Management Azency,
unless materials are ebtained from a private sgurce. gp BLH
administereq lands, the uge of materials ghall conform with 43 cFR

Be advised that 1.M. Good, Inc., is considered to be the operator of
well Na, 1, SH/NE, Sec.17, T.2%§., R.112W, §th Mer, Linesln
County, Wyoming, Leasas Wi-01234, and is responsible for the
operatiens ceonducted on the leased lands,

Band Ccveraér—: for this well is Provided by BIM Bond Na. MC-00g9
{(principle: .M, Gaoed, Ingc.) via Surety consent as provided for ip
43 CFR 3104.37.

This cffice will hold the aforementioned aperator and bond liable

unt:il the provisions of 43 CFR 3106.7=-2, Continuing Responsibility,
are met,
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This 2PD is valid for one Year from the date of appreval, previded
lease expiration does not eccur. If activities have not commenced
by the end of this gpe Year period, the APD will he returned to the
operator without prejudice. Should the operator still degire o
drill the well, a new APD must be submittad. Upon written request
by the operater, a cne-time 90 day extension to this time periad
may be granted by the ag with the concurrence of the appropriate
SMa,

A temporary water use pernit for this operatign is required freg
Lhe State Engineer,

If at any timge the facilities logated an Eublie lands authorized oy

the terms of the lease ars he longer included in +ha lease (due =o

a4 contraction on the unit or ather lease or unit huundary change)

the BIM will process a change in authorization to the appropriate

statute. The authorization will he subjact tg Appropriate rental,
o

Review and appeal rights are eontained in 43 CFR 3165.5 and 3165.4.
Contact the Motor City District Dffice for further information.

Failure to comply with the provisions of this permit, including
applicable requlations, stipulatians and/or approval conditionse
Will be considered 2 violation subject o the enforcement
Provisiecns of 43 CFRp Subpart 31813,

II. ¢ oI0 aF W,
A, E rIc il

1. The operator or ccntractor shall contact the BLN
(Attn: Coleman Young) at (303) 567-8910 at laast 42 hours prior to
commencement of accass angd site construction or reclamation
activities.

2. The ocperator shall contact the Motor City District
Office (Attn: Jchn Spanner) at (a3p1) 567-8910 at least 24 hours
prior to the following operations:

= Spudding ({including dry hole digger or rat nole rigs);

= running and cenenting all casing strings; and,

= Pressure tegting of BODE or any casing sering,

i.  In the case Of newly drilled dry holes, and in any
eMErgency situatien, after hour authorization may be obtained by

contacting the following individuals, in the order listed:
Cleve Fondle, Petroleun Engineer (303) BR-543,
Fred Kaputnik, Petroleum Engineer {303) FONE-HOME.
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If unable tg reach the any of the above individuals, contact:
Clem Kadiddlehopper, Mimerals Chief (303) 123-4567.

The Hoter city District BIM Fayx Number is (3q3) 567-8900.
B.  DRILLING PLaAN

The Drilling Program shall pe Supplemented with the following
conditions of approval:

1. An Anmular preventer shall be utilizeg ircenjuncticn
with the approved M BOPE systen,

2. Usahble quality water ang Prospectively waluable
Qinerals shall be isolated and/or protected, Gaologic analysig
indicates that usable quality water may be encountered ip the Jolly
forzation at a projected wellbore depth of 41gg fast, If
ehcountered while drilling, this zene shall be protected by
bringing the cement level behind the 7 inch preductisn casing to at
least 100 feet above the formatian (approximately 4000 feat).

3. Surface casing shall have a centralizer on each of
the bottom three Joints.

4.  In order to Protect ysable quality watar aguifers,
no trivalent nor hexavalent chromate additives shall he used in the
mud system.

5.  Dpaily drilling and completion progress reperts shall
be submitted to the Motor City Distriet effice on a weekly basis,

&. To determine the top of cement (TOC) and bong
quality, a cement band leg (CBL) or a cement evaluation too] {CET)

7.  TWo copies ef al] legs, and a single copy of core
descriptions, cora gnalyses, drill sten teste, well-test data,
geclogle summaries, sample descriptions, and all other surveys or
data obtained and coupiled during the drilling and/or completion
oUperaticns shall be Submitted to the Motor City District, BIM.

8. Gas produced fropg this well may not pe vented or
flared beyend an initial authorizeg test periocd of 139 days or
SOMMCF following its completion, whichever comes first, without the
prior written approval of the authorized officer. sShoyla g35 be
vented or flared without approval beycnd the authorized test
Periocd, the operator may be directed to shut-in the well until the
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gas can be captured or approval to continue venting er flaring as
uneconomic is granted and the cperatar gha T red t
corpensate the lesseor for that portion of the gas vented or flared
without approval which is deternined to have been aveoidably lost.

9. Operations autherized by this permit shall not be
suspended for more than 13 days witheut prier approval of the
Authorized Officer, All conditione of this approval shall be
applicable during any eperations conducted with a replacement rig.

10. Sectien 10z(b) (3) of the Pederal 0il and cas Rovalty
Management Act of 1982, as implemented by the applicable provisiaons
of the cperating requlations at Title 43 CFR 3162.4-1(c), requires
that "not later than the %5+th business day after any well begins
production on which royalty is due anywhere on a lease site ar
allocated to a lease site, or resumes production in the case of a
well which has been off production for more than 90 dayvs, the
operator shall notify the autherized officer by letter or sundry
notice, Form 3160- 5, or crally to be followed by a letter or
Sundry notice, of the date on which such production has begqun or
resumed. " :

The date on which production is commenced or resumed will be
construed for oil wells—as the date on which ligquid hydrocarbons
are first sold or—zhopped-from a temporary storage facility, such
as a test tank, vhich a run ticket is refuired to be
generated or, the date on which liquid hydrocarbons ars first
produced into a permanent storage facility, whichever first ogcurs;
and, for gas wells as the date an which associated 1liguid
hydrocarbens are first sold or shipped from a temporary storage
facility, such as a test tank, and for which a run ticket ig
required to be generated ¢r, the date on which gas is first
measured through permansnt metering facilities, whichever first
ocours.

$10,000 per violation for each day such viclation continues, not to
exceed a maximum of 20 days. See Section 109{e) (3) of the Federal
0il and Gas Royalty Management Act of 1982 and the implementing
regulations at Titles 43 oFR 3162.4=1(b) (5) (ii).

C. SURFAS E

To be developed by the appropriate Surface Management Agency,
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BAmE ram Must-arion 7, Fzee

e

[ h [ i ] 2
I Elze Grade Ir #/E%. | Coupling F3 | Pe P | Length I Height H
' i I | | | | | ]
S | | 1 | 1
IHNTERMESTATS CASTHG

! Size | Grade | #/f%. | Ceupling | FJ | Pe i 21 | Lengtn | Weight |
! | | [ | i | i
H H et ] ! ! : i i

! I | | . i J
| ! | i i | i | i

I ! ] | 4 i | | |

Total Weight | !

oY 1
| 8ize | Grads | smefe. Coupling | Ti i Po | Pi | Length | Weight .:
- T ; -
! ; | I! H i 1
I ! | | | |
' i 1 H | H 1
i | | i ¢ i
! | i | [ —
i i i i i i
| |f ] | 3 | i
| [
I N I | |
Total Weight |_ i
CASING PARAMETTRS
JOTHT
SFt = F§ / Wt. ; sFt =» L. EB{dry) apr 1. B{bouvant}
—l. Burface — e 1 &0 J
—_—zZ. Insermediate = { VI | )
— 3. Prodaction = Y/ QL ]
COLLAPSE
3Fc = Fe / (MW x 057 = La) S8Fc =» 1.125
— 1. Zurfa~s = P A0 ® 052 % PP, |
— 2. lotermediate = VoA e D82 x — ]
—Z. Production 9 = [ AL ¥ 05z = %
AURST
3Fb = Pi fBHE ; 5Fh =» 1.0
—1. Surface = b % 057 & it}
— 2. Intermadlats = A L R
— 3. Predustion = f YA e ™ 052 = i

" Hole Camirg | Arn. Sx. Cat.

| K -
ST@ ' Size | Size ! Vol. | Cmr.| viaid ! Cot. | Fillup | Fillup | 0.E.|
Efen | | .

Frod

In= l r

.
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C:J'.'pl.'ln.l:i' 5 | Fc 1)

e | K-35 |36 STic [433.]a030]355c| Soe |,

I R
| oumngth | Weight |

I T T53
T r I T T
| Size | Grade #/2%. | Czapling Iy { Fe 1 PL | Lengta | weignt |
| | | |
. | i - ' |
! | |
T N -
Total Weighe ) :
oo
rall Ty i (4
| Stze | Geade | #/f%. Coupling | F3 | re . P lLeagth | Welght |
LT K-35 |3 [LTéc | Yo, 1433c | Y98e 169,
! |
; | i i | | I
| ! _
! I
Total Welght | leg, |
: Ja1mT
SFt = 0 7/ Wg, ; SF= =0 1 6(dry) or L. 8 bouyanx)
ZE 1, Burfase 43t s Hd3e )y (_18g )
—2. Intermadiate - = 141 ]
2k, Producticn = T B8y 3¢ i_eqs )
COLLAFSE
SFe = Pe / (MW % 052 = La) ; SFc =3 1.1%%
D1, Surface % = [_=BRA0 ) s = 05% & _Szo
—i. Intermediate S —) L = 052 x )
28 3. Production .4 = {320 AT * pi2x G5 [
BURST
SFb = 71 /' 3HP ; SFh =3 1.0
DK 1. Surface ] = {25303/ Q1 x 052 ¢ gSce |
— &, Ilntarmadiats Y | A | £ DE2 & 9
sl Produstien _ | G =888 ) s (_q % 052 % Gsco )
CEHENT TOLTRES
i 1
! Hole | Casing| &mn. | Sz, | 2m=. | Val.| Bax. Cat. | Expeoted ;
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CEMENT SLURRY WOBKEHRAT

Cemant Compoeition:

*

Abgolute
Welght Volums Volume
Haterial (Lba) (Gal) C{Gal) Gal of Water Lbs. of Water
Totals: & B (i il
A+ D Lbs
DENSITY = -- = - -
B+ Gal
BE+C Cu F=
YIELD = == T e —— T ——————
T.48 _ Sack

From Joe Goodwin, Mobil 041
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£ UERY A 5
REules To Remember:

1. Salt (NaCl} and KCl percentages are always based upen
the ' ' ater.

2. All other admix materials added to a cement systenm are
always bagzed upen the weight of the cement or
cementataous material.

3. Cement additives such as recarders, fluid loss
additives, dispersants, and de-foamsrs are ignored in
the maleulations.

4. Water always weighs 8.33 1lb/gal.

5. There are 7.48 gallons in a cubic foot.

ABSOLUTE VOLUME FACTORS
FOR DISSOLVED

HacCl and RCl
FPERCENT ABSOLUTE VOLUME FACTOR
{EWOW) KacL EC1
zlI-iit-!II--I--I-llI--!!l-liIl'uIndEEllli -------- |'U‘u54?
4 0.0418 0.0500
BecirvanwincadnaiincnnmenraDoDA0E, .. iieonenns -0.0490
B 0.0406 0.0488
N ¢ B L Y o . 8- 11
12 0.0409
14llll|iiliii ------ i-ﬂi-iiu-u4ll
16 0.0414
LB i b o e e e e 3 = e aaa 00417
20 0.0422
2E s ssannmenar st arnas 00423
k1] 0.04237
R ST sessas--0,04240
7.2 0.04245

From Jee Goodwin, Mobil oil
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SOLOTE W7

ABSCLUTE WATER
BULE WEIGHT VOLUME REQUIREMENTS

T ~arco | =}
MATERIAL Ll3/€T FT) (GAL/LB) (GAL/LB OF
& Cement 94 0.0282 0.0585
E Cament 94 n.o382 0.0552
C Cement 84 0.0382 0.0872
G Cement 94 0.0382 D.0528
H Cement 54 0.0382 0.0456
Gyp-Seal 100 0.0444 0.0480
Trinity LW(er TXI) 75 0.0429 Variable
Attapulgite Clay 40 0.0415 0.8350
Barite 135 ~ 0.0284 0.1730
3entonite ' 60 0.0453  0.6360
Bentonite (Prehydrated) 60 0.0453 2.5440
Caleium Chleride 50 0,6120 &.0000
Diacel D 15.7 0.0572 0.4555
Gilsonite 50 01122 0.0840
Hi-S5eal 50 0.1000 0.0120
Eolite 50 0.0925 0.0400
Hematite 137 D.0239 0.0060
Ilmenite 150 0.0365 0.D0680
Silica sand 70 0.0458 0.0060
Silica Flour 70 0.0456  0,0420
Ferlite (ragular) B 0.0564 D.0238
Pozzolan T4 0.0487 0.0774
Hydrated Lime 31 ' 0.0545  0.1530

Sodium Metasilicate 87 0.0853 i.5000



lTTustration §, Pagad
r"EEEI s'EEEI EEEE""FEE-

il Lt af if fryl
cement Compasiticn: CI-M-:- H . E? ‘o [ru. + e fm Ci--n"v-u‘- “E‘?";. Sar

dry ongredients ' Taoiyd mame e o
ana;u*
Weight Volume
Material ‘Lhg) \fGalm\ {Ga;} Gal of Wazer Lbs. of Waza»
B A 93?3 2. 391 T.3P64%  35.9037a.
8% Geo 35 .owsz 3403 L. 393%% 39 84D ..
187, Sas G.OM3 LOMIFlandy . a3
Torals:  Al03.537 241219 ¢ 9.0591  [385.3453
4 +D Lbe
DENSITY = =--ooo- QI IIME g o N
B+ Y1919« 9.009) Gal
B+C CRE-L D641 Cu Ft
TIELD 3 wmmssin 3 ammmmeen Floeat 2 L3 smesses
7.48 1.4%9 Sack

" Chtained from: Lbs ot fiafental-x 0458 tram water requireman:s on page 3
** Gallons of water x §.33 gal’b

\ﬁ“;f

From Joe Goodwein, Mebil 041
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CASI NG STRI NG PRESSURE TEST

The maj or concernincasing string pressuretestsis not toexceed 70%
of the internal yield (burst) pressure (Pygp Of the casing while
achi eving the test pressure (P . The point of concern usually occurs
at t he casi ng shoe because the nmud col um exerts its maxi numpressure
at that depth. However, in tapered strings each section shoul d be
checked.

Pressure at the shoe (Pgye) i S the pressure exerted onthe casing shoe
during the test and i ncludes the test pressureplus the hydrostatic
pressure of the nud colum, and may be cal cul ated the foll ow ng
equation: Prgr + (0.052 * Mud Wei ght * Depth) or by utilizing the
nonogr aphs. Nonmographs 1, 1A, and 2 were devel oped to quickly
determ ne Pge. The point which P changes from 1500 psi to 0.22
psi/ft occurs at 6818 feet. Nonograph 1 adds 1500 psi to the nud
colum for wells | ess than 6818 feet deep, Nonograph 1Ais an expanded
ver si on of Nonograph 1 for casi ng depthe to 2000 feet, and Nonogr aph 2

adds 0.22 psi/ft to the nmud colum for wells deeper than 6818 feet.

To determ ne t he proper pressure for the casing string pressure test,

the foll ow ng process may be used: Obtain PygpfromAPI Bull 5C2,

Per f ormance Properties of Casing, Tubing and Drill Pipe, Table 1 and
multiply this value by 0.7 to determ ne the maxi numpressure to be
pl aced on t he casi ng shoe (0. 7*Pygp . (O wherever the critical casing
poi nt exists). Next, determ nePg fromeither acalculationor from
t he appropri at e nonogr aph usi ng t hose val ues for nud wei ght and casi ng
setting depth which exist at the tinme of the test.

The nonmogr aph values are not the |ast stepinthis determ nation.
Shoul d 0. 7*Py,gp exceed t he nonograph val ue, P mMay be appli ed
directly at the surface (Psc). However, if Pgyexceeds 0. 7*Py g Psec
shoul d be | owered so t he pressure opposite the shoe does not exceed t he
0. 7*Py,gp val ue. Thi s can be done by subtracting the difference between
the two (Pgye - 0. 7*Pygp) from Prgsr.

Exanpl es are on the next page.
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1.

lllustration 9-1 (cont'd)

CASI NG STRI NG PRESSURE TEST

EXAMPLES:

Assune: 95/8inch, K-55, 401b/ft casing set at 1400 feet with

9 ppg nmud in the hole.
From APl Bull 5C2, Pygp = 3950 psi; 0.7*Pygp = 2765 psi.
From Nonmograph 1, Pgwe = 2175 psi (calculates to 2155 psi).

Because 0. 7*Py,gp exceeds Pgyx,
Psrc = Presr = 1500 psi .

Assune: 7 inch, N-80, 29 1b/ft casing set at 10,000 feet with
10 ppg mud in the hole.

From APl Bull 5C2, Pygp = 8160 psi; 0.7*Pygp = 5712 psi.

From Nonmograph 2, Pgee = 7350 psi (calculates to 7400 psi).

Because Pg exceeds 0. 7* Py gp

I:)TEST - (PSH(]E - O 7* I:)YI ELD)
2200 - (7400 - 5712) = 512 psi.

I:)SFC
I:)SFC


NTC 
Illustration 9-1 (cont'd)


[MMustration 9, Fece 2

NOMOGRAPH 1

PRESSURE AT CASING SHOE
WELLS < 6818 FEET

DEPTH, FEET
7,000

: T A T2
- 5 # ¥
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NOMOGRAPH 2

PRESSURE AT CASING SHOE
WELLS > 6818 FEET

DEPTH, FEET

O £ T } ST 7 T 8PPG
: i 5 § S ¥ |
E . ' i iI +'.: ’

13,000 § : AL ¥ LZt A )| TOFPS

L BTV AV s -
: | / mrEvw, 12 PPG
12,000 F | S I N N SR B
- / i ! s
: A8 I B G 7 14 PFG
11,000 : = i // TTT
£ H P 16 PPG
: .!Jl __-r p
E '!F‘ - ' /‘ ' i —
10,000 £ E A e
E II / ',' :.*'. II.|P‘ / f
E A f‘ _.-'L‘ F ‘rf
9,000 [ ',' o R o
1 / AR A ",r'
- 'r i [
8,000 £ A,

7,000 '.’ 7
L [ 2 !
3 it

6,0

m:. il i mnmunlumummmmj_
5 50 5P 45 8P P g,

PRESSURE, PSi



Illustration 10

CASI NG SHOE PRESSURE | NTEGRI TY TEST

This test is a determnation that the formation directly bel ow t he
casing setting depth is capable of maintaining the pressure exerted
by the nud wei ght necessary to drill down to the next casing setting
point. This in reality is a nmud wei ght equival ence test. To
determ ne the pressure to be added to the nud colum at the surface
(Psec), the follow ng equati on may be used

Pgc = 0. 052* TVD* (MA - MA)

Where: TVD = True Vertical Depth, feet
MM = Mud Wei ght at the Next Casing Point, ppg
and, MA = Mud Weight at the Current Casing Point, ppg.

EXAMPLES:

1. Assune: Surface Casing set at 1300 feet with 9 ppg nud

in the hole. It is anticipated that 11 ppg nud
wi |l be necessary to drill to the next casing
setting point of 8000 feet.

Utilizing the equation: Pgc = 0.052*TVD*( MV - MA)
Psee = 0.052*1300*(11 - 9)
Psee = 135 psi

Add 135 psi at the surface to the existing nmud colum to
achi eve a nmud wei ght equival ence test.

2. Assune: I ntermedi ate Casing set at 7000 feet with 10
ppg mud in the hole. It is anticipated that 13
ppg nud will be necessary to drill to the next

casing setting point of 11500 feet.

Utilizing the equation: Pgc = 0.052*TVD*(MN - MAN)

0.052*7000* (13 - 10)

I:)SFC
Psee = 1092 psi

Add 1092 psi at the surface to the existing nud colum to
achi eve a nud wei ght equival ence test.
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Illustration 12, Page 1

APD REQUI REMENTS FOR HS

The aut hori zed of fi cer shall be notified when operations are 500
f eet above or 3 days before (whichever isearlier) drillingthe
first formati on expected to contain H,S.

A copy of the Drilling Operations Plan (DOP) shall be avail abl e
during operations at the well site begi nni ng 500 f eet above or 3
days before (whichever isearlier) drillingthefirst formation
expected to contain H,S.

A Public Protection Plan (PPP) providing details of actions
necessary to alert and protect the public in the event of a
rel ease of a potentially harnful vol unme of H,Sshall be submtted
to the authorized officer for drilling or produci ng operations
when applicability criteria of Order No. 6 are net.

A copy of the PPP shall be avail able at the drilling and/or
conpl etion site.

H,S DOP and PPP shal |l be revi ewed by t he operat or on an annual
basi s and copy of any necessary revi sions shall be submttedto
t he authori zed officer upon request.

| f unanticipated H,Sin excess of 100 ppmin the gas streamis
encount ered, the operator shall i rmedi ately ensure control of the
wel |, suspend drilling operations (unless detrinental to well

control), and obtain materials and saf ety equi pnent to bring the
operations into conpliance with the applicabl e provisions of O der
No. 6. In addition, the operator shall notify the authorized
of ficer of the event and the mtigating steps that have or are
bei ng taken, as soon as possi ble, but no | ater than t he next
busi ness day. If saidnotifications are subsequent to actual

resunption of drilling operations, the operator shall notify the
aut hori zed of ficer of the date that drilling was actual |y resuned.

It isthe operator's responsibility to provide, if necessary, a
H,S DOP and a PPP to t he aut hori zed of ficer for approval within
five business days follow ng resunption of drilling ahead
oper ati ons.
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HS DRILLI NG OPERATI ONS PLAN (DOP) LI ST

Trai ning of personnel in HS

Mell Site diagram depicting:

Drill rig orientation.
Prevailing w nds.
Terrain of surroundi ng areas.

iv. Location of briefing areas.

V. Locati on of access roads (including secondary egress).
vi. Location of flare lines and pits.

vii. Location of caution/danger signs.

viii.Location of wind indicators.

Description of H,S safety equi pment/system i ncl uding:

Vi .

Vi

Vel | control equi pnment:

- Flare lines - ignition neans.
- Renpte controlled choke.

- Flare gun/fl ares.

- Mud gas separator and rotating head (if exploratory).

Protective equi pnent for essential personnel:

- Location, type, storage and mmi ntenance of escape
br eat hi ng appar at us.

- Means of communi cati on.

H,S det ection and nonitoring equi pnent:
- H,S sensors and audi bl e/ vi sual al arns.
- Portable H,S and SO, nonitors.

Vi sual warni ng systens.
- Wnd direction indicator.
- Caution/danger signs and fl ags.

Mud program
- Mud system and additives.
- Mud degassi ng program

Met al | urgi cal properties of all tubul ar goods and wel |
control equi pment which could be exposed to H,S.

Means of conmmunication fromwellsite.

Pl ans for well testing.
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lllustration 12-2 (cont'd)

HS PUBLI C PROTECTI ON PLAN (PPP) LI ST

Responsi bilities and duti es of key personnel and instructions for
alerting public and requesting assistance.

Li st of nanmes, tel ephone nunbers of:

i Resi dent s.

ii. Individuals responsible for safety of pubic roadways.

iii. Individuals responsiblefor safety of occupants of buil di ngs
within the 100 ppm ROE.

Tel ephone call list for:

i Requesting assistance from | aw enforcenent.

ii. Fire departnment.

iii. Medical personnel.

iv. Federal and State regul atory agenci es.

V. Necessary informati on and enmergency responses |ist.

100 ppmor 3000 feet ROCE pl at depicting all private or public
dwel I i ngs, school s, roads, recreational areas, and ot her areas
where the public m ght reasonably be expected to congregate.

Advance briefings of persons identified in Itemb. addressing:
i Hazards of H,S and SO,

ii. Necessity for energency action plan.

iii. Possible sources of H,S and SO,

iv. Instructions of reporting a | eak to operator.
V. Manner i n which the public will be notifiedof an energency.
vi. Steps to be takenin case of emergency incl udi ng evacuati on.

CGui delines for ignition of H,S bearing gas.

i Desi gnate t he person who has the authority toignitethe
escapi ng gas. .

ii. Define when, how and by whomthe gas will be ignited.

Addi ti onal neasures followi ng the rel ease of H,S and SO,:

i Moni toring of H,S and SO, | evel s and wi nd direction.

ii. Maintenance of site security and access control.

iii. Comrunication of status of well control.

iv. Oher necessary neasures as required by the authorized
of ficer.

For production facilities, adescriptionof the detection systens
utilized to determ ne the concentration of H,S rel eased.
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Illustrazion 13, Face 1

HYDROGEN SUTEFTDFE NOMOGRAPHS

The following Nomographs may be utilized to determine the 100 EPM
and 500 FPM Radius af Exposures (ROE). To use, simply draw a lime
from the H2E corcentration tg the gas flowrate. The point that the
line crosses the middle collemn indicates the ROE in feet,

For example:

Using the 100 PEM Nomograph: The H28 concentration 1s 10,000 PPM
(Point B) and the flowrate je 0.1 MMscf (Point B), the EOF is Loo
feet (Point ). :

Using the 500 PEM Nomograph: The His concentration is 10,000 PRM
(Point A) and the flowrate is 0.1 MMSCF (Point B), the ROE is 45
feet (Point ¢).
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PARTS PER M LLI ON TO PERCENTAGE CONVERSI ONS
(PPM TO %

To convert fromppmto %nove t he deci mal four (4) places tothe
left:

1. ppm = .0001 % which is 1/10,000 of 1%

10. ppm= .001 %which is 1/1,000 of 1%

100. ppm = .01 % which is 1/100 of 1 %

200. ppm = .02 % which is 2/100 of 1%
500. ppm = .05 % which is 5/100 of 1%
1000. ppm= .1 % which is 1/10 of 1%

10, 000. ppm=1 % which is 1%

10% = 100, 000 ppm
20% = 200, 000 ppm

30% = 300, 000 ppm
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TRI-STATE OIL TOOL INDUSTRIES, INC.

CONVERSION TABLE FOR HARDNESS TESTING

(APPEOXIMATE VALUES)
{ AL ACTRWELL | FANELL | PoCRwELL |
i geessioa | dardoess | c | TEMSILE Impressien § Hariress | C | g | TENEILE
Sameer | womaer | Seae | Scaw |sTAEMGTH| | Cameter | Sumoer | Scae ScEE |STRENGH

248 g7 | eo a1 80 25 | a=m 1wz | 125
2.xa B 53 38 1.B5 bl 1 24 101 122
£55 57e 57 287 180 241 ba 100 119
280 555 55 | s a5 235 22 1] 16
zE5 £34 53 | zem 4.00 =9 21 & 113
73 B4 52 i 258 405 223 20 ar 170
2.7% 485 24 | za7 4@ 217 | 8 56 a7
230 a7 | a8 [z 415 21z s | %6 | m
zes 461 a7 | = 420 207 1w | = | o
499 add an | e 425 b i) 1d o4 9
795 +79 45 ez 430 197 | 3 | g3 7
o] 418 Ad 04 435 192 k2 & 9%
308 401 42 LI ] 440 47 13 9 T
a.1g asm (3] 185 445 183 ] 90 &

3 irs a0 "o hL-F] 450 1738 a a3 a5
320 163 38 110 178 455 174 & ag ar
.28 353 ar 10a H] LN ] 170 -} BF L]
230 a1 | 36 | wa | 1es || ss 188 a e | s
335 m as 108 160 & 70 163 a & a2
3,40 R R 108 155 475 158 Ba L]
245 am X3 pLrH 50 450 158 [ %] =
350 a2 o= wr 148 435 183 a2 L]
355 = L] 08 | vz 430 143 B ]
360 L 30 05 139 495 145 a0 74

&S ar = gl 134 500 143 ™ b
a3 268 28 . 10 131 5.05 140 b 3 M

are Fird 26 | £18 137 | v 7

Drarmetar af Impresswon 3000 Kg. koad - 10 Mk, Stews S0
RcCkweil C-Scale 150 Kg. Ledd « 120" Diamond Cone

B-Seale 1040 K. Load - 0635 0. Slees Ball
Tersala Sirengen 1900 paunas per squdrs inch
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IMTustratior 15, Pa

H.5 madification for Blowout Preventers
{Courtesy of SPE-AIMEI

Component

Standard service

H:5 service

Cameron type UJ
Ram assembly

(1] Ram

[2) Front packer

13] Top seai
Bonnet bolls

Operating piston

Connecting rod
seal ring

Bonret seal

Bonnet baolt
retainer O-ring

Int. flange to
bonnet cap serew

Sheffer rype LWS

Deoor cap screws

Cylinder cap
SCrEwWs

Cylinder head cap
SCTEWE

Ham shaftt

Hinge bracket cap
sCTEwW

Secondary seal plug

Thread protector
plug

Ram rubber rctain-
ing screws

Ram block retain-
ing screws

Studs

Nuts

4340 Re = 20-23

Specially compounded

gas-resistant Hycor
Rubber
4142 bolt class 354

“|Rc = 35

4140 Be = 22-30
Rubber

Eubber-impregnatad
asbestos
Rubber

4142 bolt class 354
|Re = 35)

4140 BHN = 285-341

4340

4340

410 35
4340

Heat treated 4140

Heat treated 4140
Heat treated 4140
(BHM = 385}
Heat treated 4140

. 4140 B-7

2H

4340 Re = 20-24
Same

Same
A 286

4140 Rc = 24
Specially compounded
gas-resistant Hycor
Hycor-impregnated

asbestos

Hycar

4142 bolt class 354
[Re = 22)

4140 BHN = 235-235

4140 Be 22
4140 Re 2z
4130 Re 22
4140 He 22
304 55

ana =5

440 Re 22
E-Monel 500

A-286 or soft B-T
2ZHRe 22

d

g1
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LEEROVAL 10 PLIG aND ABANDOY WELL

Oparatcr Representative

Phene

Well Yupher _

Location: _ 1,74 1/4 Zection Township Rarge

Ceunty, Leage Ha.

Tield/T8/Tnit Mame or Humber

*#See Attaciesd Wellbore Disgrapts
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Appendix 1

ACRONYME
Anticipated Eottom Hole Pressure
Automated Inspecticn Recordation System
Authorized officer
Adpplication for Permit teo Drill
Aﬁerican Petroleum Institute
Anticipated Surface Pressure
Elnﬁ Out Preventers
Elow Qut Preventicn Egquipment
Cement Bond Log
Cement Evaluation Tool
Conditions of Approval
Hydrogen Sulfide
1000 PST (e.g. 2ZM = 2000 PSI)
Measured Depth
Notice of Intent {(to Abandon)
Onshore 0il and Gas Order
Petroleum Engineering Technieian
FPounds Per Gallon
Farts Per Millicn
Surface Use Plan of Operation
Surface Management Agency

True Vertical Depth
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Estizating Aquifer Desth and Vater Ouality from Inducriag Logs

Abgz ract

When proceseing an Application for Permic te Drill (AFL}, the geologie secsizn ig
requited to identify the maximum depth of useble water as defined in 43 CFR 3152, 5-2.
the pest, the Rock Springs Districr has used the deepest koown wacer well In the wi-i
of 8 preposed oil or gas well to estimarte the depth of usable warer., This zethed iz
thcught fo be errcmesus fom severs] teasans: (1] The depth of a warer well imvar-apl
reflects the shallewesr aquifer vhich deets the needs of the party drilliagz the well;
(I} In many cazes few of no vacer wells exist prozimal to the prososed ofl or gas we.
(3) The water quality of adjacent warer wells iz sften unknowvn, and (&) The litholegi
logs and associated dara Eulmitted by many warer well drilling companies sre ofren ou
eenetic end insufficiest for use in quantirarive determinsricns,

Zince freshwater ic one of our gost waluable and highly sought after Tesources, i ic
lwperative that che Burean take any &nd all steps mecessary te protect this critical
resource. The fdeatification of subsurface #quifers is essenrial 1f we are to
effectively review any drilling program, be ir oil and gas, seismic shot holes, or
wateT wells, L. -

Thie paper outlimes a method which allows agquifer depth and weter quality o be
estimaced by using indurrion lop: from nearby drill holes (usvally oil and gas
vallsh. This gquantitacive method 1is besed oo the well known Archie Equatiaon

Which relates the TeElstivity recorded by an elecsric logging ool to ehe
resiscivicy of a fluid concained <n 8 given formazion, Sirce resigtivicy can be
related o the concentrazien of dissolwed solids inm a Eiven seclution, wager

quality can be determined. Aquifer depth can be easily determined hy basig log
fntersrecacion in cenjunctior with the danth track pricted on the Llog.

ENTRODUCTION

Tlele 43, Pare 3162.5-1 of the Code of Federal Hegularions scazes: “The lessee
shall {zolace f:eshn:er—beanng &nd other ysakle water containing 5,000 PPM arp
less of dissolved solics and other oineral-bearing formacions and protect chem
from contamination™. This regulation requires the geolopist responsible for
revliewing Applications Far Permfs to Drill (AFD) to Lfdearify 2quifers which mes:
the above criteris so thar casing ané cementing programs cam be checked to
determine their adequacy.

Ir the past the Bock Spriogs District has used the depth of water wells adjacent
t9 the propoged ail apd gaz well to fdentify usable water zenes. This methed (g
thought o be erranesus becmuse gemerally a warer well ia cnly drilled to the
shalloweat aquifer which meets a desired flow rate and warer qualicy, In zany
cases water wall depths essentfally indicate the ninimum depth to pgable water
and not the maxisnm depth, Alse, water wells with gocd reliable data may met he
preseat Iin am oil fiald even {f am sguifer exists. Therefore, a berzer meched is
needed Ep idencify aquifers which requice mitigetion techniques Ea protect them
£raz iaterzonal flows within a well bace er sanulus., The remalnder of rhis Faper
B2EE forth & ressonably siople metacd which mey be used to determine the depth
4nd aoprowimate water quelity of aquifers which have beenm encouncarsed and logged
during oill and gag drillinsg operacioms.

QUALITATIVE IRTERPRETATICH

[t is well egtablished char electricel conduckivity can be relaced to the smoung
of lonic molids {n an aquecus golation. Since resletivity is simply the inverse
af conductivity, elestrical wirelire legs readily lend themselves co warer
quelity etudies,
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if an electrical induction lcg from a drill hale withinm & pastirular study aTea
ciz »e obtalzed, a quick gqualizacive interpretatior of poteatlal aquifers can we
zade, The logle iz as fellows: Sirce the foale ecncentretion of the omud
filerate can be determined and the share mormal (or 5FL) theoretically reads the
flushed zone, the sher: mermal (or SFL) curve on the log should give &
resistivicy reading representative of a fluld vith a known conmcentracion (wud
Ellcrace) in a given rock matrix. Since the drilling mud iz assumed ro be
wmogensous, this allows us £o essude thas the short normal (or $FL) s reading a
foce matrix saturated with mud filtrate having a comscant salinity, 1If it is
aesumed that the deep lnduction leg reads che ssme rock macrix saturaced with
formation water {p=ound water), it may be incerpreted that when the short normal
¢f 3Tk cutve i3 colncident wich the deep induerion gurve, the Formatien water
{ground warer) has approxinmarsly the same ionic consesrration as the mud
fil:race. 4 formatiom factor is not needed becsuse both fluids ere in
essentially the sase rock maceix. While decermivaticn of che actual iomic
cancentracion of formarisn waters In a given interval ig somewhat more complex,
this "zone of celneldence” ms previously idearified, =3y Fuggest a pofad fo hegin
4 more quancirarive analryeis.

Quaneitarive Analvsis

Dissolved Ionic Solids (DIS

Archie®s (1542) experiments show rhat che resistiéity of a water Filled formation
(Rg), Filled with vater having a resistivicy of By can be Telated by means af
a formation faerce (F):

By = F x Ry (EQH. 1)

If che drilling oud has flushed she forsatiom, and Lf contamimation of the
drilling oud by fonic diffusion is negligible, the fluid resistivity of the
flushed zone can e calculaced wsing equacion 1,

Manfpulation of equation | allows us to caleulate the formation facter if Ry is
known:

22 )
F o= K i - AEQH. 2)

When dealing with the SFL we may substitute dgp) for Ry and Ryy for Ry,
This gives us the following relationship:

© Rery
F = £ {Eﬂ“l 3:]

Mote: *Epr is gemerally taken frop the leg beader and thes corrected
to formacion Cemperature.
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Gnee F is determined we can manipulate equation 1 to selve for the appareat
resiscivicy of the formaciac water (Rys) by subssituring the deep {nductlon
Resistivicy (Rppep) for By a5 follows:

B H].E:j.l
Rea = F = T3 (EQN. 4)

Onze Ryy has been derermined, Figure 1, 2, or 3 (whlchever iz dppropriate} may
be used to decermioe the amaunt of disscived isnic solids in the formatian
(Aquifer),

Total Dissolved Solids [TDE)

Total dissolved sollds in a water sample ineludes all solid material in solucien,
wherher icnized or net. It does not ipclude suspended sediment, eolloids, or
dissolved gases. Theorerically, L{f all dissolved solids were dsrermined
accurately by chemical tests, coral dissolved solids would be the numerical sum
of these censtituents,

4 relared measure is the residue lefr afrer evaporation followed by drying in an
ovan ar 180°C, o less commenly at 1109C, for one hour, The solid material

left afzer evaporation deoes not coincide complerely with marerial eriginally in
solution. Gases are driven off; bicarbonate i: converted re carbonate; sulfare
may be deposited as gypsum which traps some of the witer: and small amounts of
mageesium, chleride, and nitrate may be volatilized. Nevertheless, the residue
after evaporation, along with electrical conductance, affords a rough cheek on
the accuracy of the sum of TD5. The Final classififcarion of water io relation to
potential use, however, should be based on enmranerarions of {adividual lons
racher than on total diseolved solids. (Davis apd DeWlear, 1966)

Since the regulation defines the usable cut—-off as 5,000 PPY ~Dissolved Solids”
it is thought that thia refers to total dicsnlved solide and aot merely dissolved
fonic solids. Tharefore the concencration of digsolved ionic enlids determined
above must be “converted” to total dissalved solids.

Studias conducted by the Fluld Minerals Brapch of the Eeek Springs Districe
Office indicare thar cotal disealved solids (TDS) are approximately ome and
one-half cimes the diszolved fsnic splids (DIS) in Soubhwest Wyoming. Thar {s:
NS = 1,5% x DIS (EQM. 5)
*See Appendix 1 for the derivation of this factor.

Therefore, to determine the DIS cur=off for a glvan area the follewing equatien
may be used: -

5000 T
DIE = K
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Where K 1s the ratie of TDS tc DIS for 2 given ares or formatien,

ExamEle

lo 2 given water-bearing formation, the well log values zre az fpllaows:

*Egpy = 50 ohmmerers
*Rmf = 1.15 ohm=peters
*Rnzpp= 80 oho-meters

*3fter standird correcticns

Using EGK. 31
Begy 30
F o= ‘ﬁi" =T.05 = &0
Using Z0H. &:
Rpezp B0 cha-meters a: formation
Byg * r = 4 = 1 izmperacure

Utilizing Figure 1, the DIS concescracion is estlpazed to be 3000 PN,
Using EQN. 5:

D5 = 1.5 x DIS = 1.5 x 3000 FPM = 4500 2PM

Based on 43 CFR 3162.5-2, rhis water is usable and should be protected,

Summary and Conelusions

It sheuld be ebwipns that the foregolng wethods assume certain canditions to
exist at the time the well was logged. The most imporzapt assumprions are these:

1I

The shott nommal [or $FL) tool reads mud Fllerate in the Floshed zome af
the well bore and this filtrate has the same resistivity as the Bpz on

the log header corrected te formatien conditions.

The long notmal (or Deep) rool reads formarion warer in the ynlovaded zame.

The forcation water 1g mot contamlnated with resiscive fluids such as oil
or gase,

The dissolved lsnic sollds concentrarfon i§ representative of water
quality, l.e., mo organic contaminarion.

The aguifer iz 100T water saturaced amd is capsble of produesion,

The aquifer {s relatively free of :l.él;r alnerals, Clay minerals iozrease
conduerivity lodieating poorer than actual water guality,
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Using the criteria and procedures outlined shove, it is possible to relate
resistivity recorded on convenciomal downhale well legs te formacion warer
qualizy. TFurther refinemsnts to the techaiques presented above may increise the
fecuracy of the ealeulatdons but for the purposes of the dpolication for Permit
ta Drill [APT) process, the foregoing arslysis is probadly adequare,
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APPENDIX 1

Aotual laboratory nalysss were uged tg relate disgolved fonfz splige (BI5) en
total dissolvad solids (TD5)., The conceatration of DIS for 2ach sasple wae
determined by convercing the reported conduceivicy to Tesistivity and rhep
utilizing Figure 1 ¢q ebtain DIS 1p Parts per million (PPN), The DIS in PPN uae
then divided by the reparted TDS (based on evaparation) to obraip g tatia, Table

L presents the garg used to obtain the 05 tq prs relationship, 41 analyses are
from wells within the Rock Springs Distriee,

Reported Resistivity DIS in PPM

Reporeed s
Conductiviey IDs bIs
(s zho)
1750 5N 890 1055 1.2
245 40,82 120 220 1.8
17241 0.58 11,000 13792 1,3=
71429 0,14 43000 B669L l.4#
62500 0.1 40000 49415 1%
2000 S.00 2590 1370 L4
6200 1.6 3200 4630 L4
5600 1.79 3100 4980 L&
- Average T.h4

“WATER FROM HYDROCARBON PRODUCING ZONES

TABLE 1 - WATER ARALYSES USED 19 RELATE DIS T0 DS,
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List of API References
applicable tg o
Onshore Cf] and Gas crder Mo, B Orilling Operations

API Bull scz, Performance Properties of Casing, Tubing and
Crill Pipe. .

AFI Bull 13D, The Fheclogy of Oil=Well Drilling Pluids.

APT Bull D2, A Tabular Method of Determining Bujild Up Rare
and Dog Leg Severity,

AFI Bull piz, Glossary of Drilling ®luids and Associated
Terms.

APT Bull Dzo, Directional Drillinpg Survey Calculatipp
Methods and Terminology.

API RP 5a5, Recommended Practice for Field Inspection of Wew
Casing, Tubirg angd Flain End Drill Pipa,

API RP 13m, Recommended Fractice for dtandard Procedurs for
Fleld Testing oy Drilling Fluid Materials,

API RF 46, Recommended Practizes faor Testing Foam Agents for
Mist Drilling,

API RP 49, Recommended Practices for safe Drilling of wWells
Containing Hydrogen Sulfide.

API RP 52, Recommanded Land Drilling Uperating Practices for
Brocection of tha Envirenment.

API RP 53, Recommended Practices for Blow-Out Prevention
Bjuipment Systamg fer Drilling Wells.

API RP 54, Recommended Fractices for Decupational Safety,

API EP 59, Recommended Practices for Well Control
Operations.

APL Spec 5CT, Specification for Casing and Tubing,
API Spec 5L, Specification for Line Pipe.

APT Spec 6A, Specificatian for Wellhead and Christmas Tree
Emuipment,

API Spec 77, Specifiestion for Drill Pipafcasinq Protectors,
API Spec 10D, Specificaticn for Caging Centratizers.
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Li st of References
applicable to
Onshore G 1 and Gas Order No. 6, Hydrogen Sulfide
Qoer at i ons

1. APl RP 49, Recommended Practices for Safe Drilling of Wlls
Cont ai ni ng Hydrogen Sul fide, Sections 2 and 5. 14.

2. NACE St andard MR0175-90, Material Requirenments - Sulfide Stress
Cracking Resistant Metallic Materials for O lfield Equipnment.

3. ANSI Standard Z.88.2-1980, Anerican National Practices for
Respiratory Protection.
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H-3160-1 - DRI LLI NG OPERATI ONS V-1
Chapter IV - Drilling Inspections

Rev. 04-20-93
A. | nt r oducti on.

Thi s handbook chapter provides the inspector with a reference guide
for preparing, conducting, and docunmenting inspection and enforcenent

activities on drilling operations that require prior approval of an
APD.

The technical and environnental requirenments for the conduct of
drilling or workover operations are contained in the approved
Application for Permt to Drill (APD) and Onshore G| and Gas Order
No. 1 (Order No. 1), Approval of Operations, Onshore O and Gas
Order No. 2 (Order No. 2), Drilling Operations, and Onshore G| and

Gas Order No. 6 (Order No. 6), Hydrogen Sul fide Operations.
Subsequent operations are addressed by other Onshore G| and Gas
Orders.

Drilling and other related operations are inspected to ensure that
equi pnment, practices, and procedures are in accordance with the

m ni nrum st andards of Order No. 2, Order No. 6 and the approved APD
BLM personnel shall inspect, take enforcenent action if necessary,
and docunent and report on drilling activity on Federal and Indian

| eases. AlIl required inspections are to be carried out in accordance
with the priority and the frequency established in the annual

| nspection and Enforcenment Strategy. The Strategy as it applies to
drilling inspections is based upon national criteria but is devel oped
to address specific situations found in particular |ocal inspection
of fices. Exanples could be witnessing all cenment operations across
an aquifer, troublesonme high pressure zones, etc. Drilling
inspection priorities are generally assigned by the petrol eum

engi neer who reviews the APD.

B. | nspecti on Preparation.

The purpose of the inspection is to ensure that drilling operations
are in conpliance with the appropriate | ease ternms and conditions,
regul ati ons, Orders, Notice to Lessees (NTL's), and witten
instructions or conditions which are part of the approval of
operations. The following is a guide to prepare for an inspection of
a drilling or workover operation.

1. Sel ect Inspection Item An inspection item (drilling
well) may be |located on a | ease, communitization agreenment (CA), a
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Chapter IV - Drilling Inspections

unit, or a participating area (PA) within a unit. The selection of
the inspection itemis based on the priority established by the

| nspection and Enforcenment Strategy for that particular inspection
office. Every effort shall be made to inspect all high priority
drilling operations when they occur.
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2. Obtain a Copy of the Approved APD. The inspector should
review the APD for the well to be inspected to determ ne the approved
techni cal and environmental requirenents. Cenerally, the APD
consists of a conpleted Form 3160-3, the drilling plan, and the
surface use plan of operations. |f applicable, a Drilling Operations
Pl an (DOP) and Public Protection Plan (PPP) as required by Order No.
6 may al so be part of the APD package. The inspector should review
the well and lease file, the APD package, conditions of approval, and
subsequent sundry notices to determ ne all the inspection
requi renents.

Speci al attention should be given to the follow ng bl ocks of Form
3160- 3: Block No. 4 "Location of Well." This block describes the
surface and subsurface | ocation of the hole. The authorized officer
may have approved a hol e deviation. Block No. 19 "Proposed Depth."
This information may alert the inspector that special requirenents
shoul d be included in the approved plan. Block No. 23 "Proposed
Casing and Cenenting Program" This information should be verified
with the approved plan. |If there are differences, the inspector
shoul d | ook for a Sundry Notice - Notice of Change in Plans. If no
change has been approved, the inspector should advise the authorized
officer. Another source of inportant information are the Conditions
of Approval (COA's) which are attached to the APD

C. | nspection Guidelines.
This section presents the "what to do" for a drilling inspection. It
i ncludes a discussion of what a drilling inspection is and how to

conduct and docunment the inspection. While inspecting, the inspector
only witnesses the tests and operations; the inspector shall not
oper ate equi pnent.

Under the Drilling (DW inspection type there are several different

drilling inspection activity codes as defined by the Inspection and

Enforcenment Strategy. A proper m x of various inspection activities
is essential for an effective and efficient inspection program

1. Detailed Inspections. A detailed inspection of al
ongoi ng activities of a drilling well and the conpletion of al
appl i cabl e sections of Form 3160-10, Drilling Inspection Record.

2. Non-detailed Inspection. At a mninmum inspection for and

the conpletion of the first two sections of Form 3160-10, Drilling
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| nspection Record. Also includes inspection of any drilling activity
t hat has not progressed to the point where the applicable section can
be conpleted in its entirety.
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D. | nspecti on Procedures.

1. Corrective Actions Involving Shut Downs. |In many
i nspection situations, the required correction action will be
perfornmed while the PET is still on location. However, in other
situations, circunmstances, such as obtaining necessary equi pnment or
perform ng a required test, will prevent imrediate correction. In
these situations, it may be necessary to shut down the drilling
operation until the corrective action is performed. The PET nust
consider the drilling situation and what detrinental affects the shut
down coul d cause. Discussions with the authorized officer are
strongly encouraged prior to initiating shut down operations. Sonme
of the parampunt concerns to take into account could be the health
and safety of the rig crew, the condition of the wellbore or special
operati ons being conducted at the tine. |In all shut down operations,
it is the operator's responsibility to determ ning interim hole
conditioning procedures. Sonme possible scenarios may be pulling the
bit a few feet off bottomand circulating, pulling the bit up into
the |l ast casing string, or setting tenmporary cenment plugs or packers.

2. Instructions for Conpleting Inspection Record - Drilling,
Form 3160-10. Inspection records should be docunmented as instructed
in the Inspection and Enforcenent Strategy and in the AIRS Handbook
H-3160-C. During each inspection the inspector shall fill out the
| nspection Record - Drilling, Form 3160-10, shown in Illustration I
in accordance with the instructions. Inspection of a drilling
operation may reveal incidents of nonconpliance (INC s). Each

potential INC is presented in the inspection formas a question. An
| NC exists if the question is applicable or required for the well and
if the answer to the inspection question is "no", and the violation
bl ock is checked.

a. Header. The following is a list of the header itens
that need to be filled in. The APD and | ease file nust be revi ewed
so that the information is correct. See Figure IV-1 for the header
portion of the Inspection Record - Drilling Form
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(I nsert Header Here.)

Figure V-1 - Drilling Inspection Record Header
(1) Lease No./Unit/CA: Enter the nunber or nanme of
the inspection item

(2) State: Enter State in which inspection itemis
| ocat ed.

(3) District: Enter BLMDistrict name.
(4) Field Area: Enter oil/gas field nane.

(5) Detailed/ Non-detailed: Enter inspection type
code and inspection activity code.

(6) Well No.: Enter identification nunber of well.

(7) Location: Enter Y% Section, Township, and
Range | ocation of well.

(8) Spud Date: Enter date well was spudded.

(9) Status: Enter activity taking place at tinme of
i nspection and depth at the time of inspection.

(10) Operator/Representative: Enter nane of
operat or and desi gnated representative.
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(11) Rig/Contractor/Representative: Enter nane of
contractor and representative.

(12) Date: Enter date of inspection.

(13) Inspector: Enter name of BLM inspector.
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b. Checklist Categories. The itens in the inspection
record are categorized under the followng titles: GCeneral,
Conpl i ance with Approved Surface Use Plan of Operations, Bl owout
Preventer and Associ ated Equi pment, Casing and Cenenting, Md
Program Special Operations - Air/Gas Drilling, Hydrogen Sulfide
Operations and Other. When a checklist itemunder these headings is
i nspected, the bl ocks |abeled "Inspected" and "Violation" are filled
out as follows:

| nspected -Check box if itemis inspected.
-Leave blank if itemis not inspected.
-Check "NA" if itemis not applicable.
-1f an itemrequires clarification, enter an "R" in
the inspection block and provide the information in
the "Remarks" section at the bottom of the form

Violation -Leave blank if inspected itemis in conpliance.
-Check box if inspected itemis not in conpliance.

3. The Inspection Record. The remninder of this section
provi des detail ed explanation of the requirenent, the authority
citation(s) for the requirenent, and the procedure of inspection for
each of the checklist itens on the Inspection Record. Special notes
for attention are included. The itens are listed in the nunerical
order they appear on the |Inspection Record.

Gener al

1. 1S APPROVED DRI LLI NG PERM T AND PLAN ON WELL LOCATI ON?

a. Requirenment. The operator shall have a copy of approved
drilling permt and operation plan on |ocation.

b. Authority:

(1) 43 CFR 83164.1, Oder No. 1, Approval of Operations
(2) Application for Permit to Drill or Deepen, Form
3160- 3.
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c. Procedure.
(1) Determne availability and | ocation of APD.

NOTE: During dirt construction operations, the APD
should be in the contractors vehicle. [If the
well is spudded, the APD may be in doghouse,
conpany man's trailer, or tool pusher's trailer.
Whil e rigging up, the tool pusher or conpany man
could have the APD in a vehicle. On a small
rig with no doghouse, the APD may be in
weat her - proof enclosure. The operator is in
conpliance if the approved APD is avail able on
| ocati on.

(2) If APD is not on |location an the operator does not
correct, check "violation" and take enforcenent acti on.

2. IS DRILL SITE PROPERLY | DENTI FI ED?

a. Requirement. A sign shall be placed in a conspicuous place
with the name of the operator, the | ease serial nunber, the |ega
description, and the well number. When on Indian | and, the nanme of
the Indian tribe or allotted | essor shall precede the |ease serial
nunber. This requirenent can be del eted or changed by the authorized
officer. There is no stipulation as to size but the sign nust be
| egi bl e.

b. Authority: 43 CFR 83162.6 Well ldentification.
C. Pr ocedure.

(1) See if the sign is in a conspicuous place and if the
required information is on the sign.

(2) If not and the operator does not correct, check
"violation" and take enforcenent action.

3. ARE OPERATI ONS BEI NG CONDUCTED I N A WORKMANL| KE MANNER?

a. Requirenment. The operator shall perform operations and
mai ntai n equi pment in a safe and workmanl i ke manner.
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Aut hority:

(1) 43 CFR 83162.5-2 Control of Wells.
(2) 43 CFR 83162.5-3 Safety Precautions.

Pr ocedure.

(1) CObserve the condition of wellpad, floor, and rig. Do
the conditions fit the operation of the rig? 1Is rig floor

safe to work on? (Free of drilling mud, subs, tools,
etc.).
NOTE: The drilling |location and the rig floor may be
partially covered with drilling nud and
equi pnent may be scattered about when drilling

the surface hole and nippling up the bl owout
prevent er equi pment (BOPE). When surface pipe
is set, the BOPE tested, and the rig is nmaking
new hole, it should be a different picture.

The mud shoul d be dried up and equi pnment put in
its proper place. \When making a trip, floor
may be nuddy and subs not in their proper

pl ace. During normal drilling, the floor
shoul d be washed and subs and tools picked up.
Trash should be kept in a secured place so that
it wll not blow about. There are very few
approved burn areas.

(2) Check all high pressure hoses and dresser sleeves for
safety chains or cables at both ends.

NOTE:

There have been a nunber of fatalities caused
by hoses bl owi ng | oose and striking a person.
This may happen at either end of the hose. The
rotary hose is particularly vulnerable to
breaking off and falling. |If the rotary hose
is steel and joined with chicsans (sw vel
joints), it also nust be hobbled. Wen
cenenting, acidizing, fracturing, etc., the
steel lines nmust be hobbled with safety chains
or cables. If high pressure hoses and dresser
sl eeves are not secured, require the operator
to secure the hoses and sl eeves.
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Check to see if rig lighting is vapor-proof

(expl osi on- proof).

NOTE:

(4)

The light receptacles should be checked to make
sure that the face plates and gl obes are
intact. Conduit, arnored cable, or heavy
rubber covered wire nust be in good condition.
CGenerating units nmust be grounded and nust be a
saf e di stance away fromthe wellbore in
accordance with State or Federal OSHA

requi rements. The inspector shall not clinb
the derrick to check light fixtures or other
equi pment as vi sual observation fromthe rig
floor is usually sufficient to identify

pr obl ens.

Ensure fire extinguishers with full charges are

avai l abl e on | ocati on.

NOTE:

Crew nmenbers may be assigned to man indivi dual
fire extinguishers and be trained on the use of
t he extinguishers for maxi mum effectiveness.
Four 30 pound Ansul fire extinguishers directed
at the base of a fire at the sanme tinme can stop
a large fire.

(5) Opserve to see if safe working practices are

f ol | owed.

NOTE:

Do all nmenmbers of crew wear safety hats and
shoes? Do wor kmen wear goggl es when m xi ng
caustic and know the correct procedure for

m Xxi ng caustic? Wen m xi ng, caustic should

al ways be added to water. Do crew nenbers wear
goggl es when changing tong dies, repairing
rotary chains, or cutting drilling lines? Are
tools kept in safe working condition? Do
personnel observe "NO SMOKI NG' signs? Do crew
menbers use "derrick clinber" when ascendi ng
and descendi ng derricks and use safety belt
when working in derricks? 1s derrick man
escape device, both the cart and the line
(geroninp), installed and operable. If the
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i nspect or observes a life threatening situation
(i.e. geroninp not installed, no safety hobble
on the rotary hose, etc.), the conpany man wil |
be asked to correct the situation at that tine.
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(6) |If operations are not being conducted in a

wor kmanl i ke manner and if violations are not corrected
after an oral warning, check "violation” and inform
operator that OSHA will be notified. Docunent any
findings in the remarks section.

4. DI D OPERATOR REPORT ALL SPILLS?

a. Requirenent. The operator is required to report all
spills.

b. Authority:

(1) 43 CFR 83162.5-1(c) Environnental Obligations.
(2) NTL-3A, Reporting of Undesirable Events.

C. Pr ocedures.

(1) Observe area around reserve pit and check to see how
full the reserve pit is. An adequate freeboard should be
mai nt ai ned in accordance with the approved APD

(2) Check location around rig and around fuel tank for
signs of contam nati on.

NOTE: Check to see if there is evidence of a spil
whi ch has not been reported. The crew will
ditch any nud to the sunp around the pits or
the reserve pit if |ow enough. Check the
requi red freeboard in the reserve pit, because
there is a chance of it breeching and all ow ng
a large quantity of fluid to escape. |If the
reserve pit is breached and a spill occurs,
notify the hazardous materials coordinator to
determine if a release of a reportable quantity
has occurred under the provisions of CERCLA.
Fuel oil spills shall be reported according to
the guidelines in NTL-3A. All spills shall be
report ed.

(3) If there is a possibility that a spill could occur
require the operator to correct the situation.
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(4) If there is evidence of spills not reported, check
"violation" and take enforcenment action.
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5. ARE DRI LL- STEM TESTS CONDUCTED AS REQUI RED?

a. Requirement. Initial opening of drill stemtest tools
shall be restricted to daylight hours unless specific approval to
start during other hours is obtained fromthe authorized officer.
However, DST's may be allowed to continue at night if the test was
initiated during daylight hours and the flowis stabilized and if
adequate lighting is available (i.e. lighting which is adequate for
visibility and vapor-proof for safe operations). Packers can be
rel eased, but tripping shall not begin before daylight, unless prior
approval is obtained fromthe authorized officer. Closed chanber
DST's may be acconplished day or night.

b. Authority:

(1) 43 CFR §3162.5-2(a) Well Control.

(2) 43 CFR 83162.5-3 Safety Precautions.

(3) 43 CFR 83164.1, Order No. 2, Drilling Operations
(4) 43 CFR 83164.1, Order No. 6, Hydrogen Sulfide
Oper ati ons

C. Pr ocedures.

(1) Review the approved APD to identify any special drill

stemtest requirenments and for any variances approved. |If
specific drill stemtest requirements are not addressed in
the APD, then Order No. 2 and 6 m ni nrum st andards shal
prevail .

NOTE: Well testing in an H,S environnment has

restrictions in Order No. 6. The tests are to
be perfornmed with a m ni mum nunmber of personnel
in the immdiate vicinity necessary to safely
and adequately performthe test. The
"inmmediate vicinity" is neant primarily as the
rig floor or close proximty. The inspection
of a drill stemtest will be necessary at

times, but the inspector does not need to be on
the rig floor at all tinmes. To assure that the
tool is opened approxi mtely at the proper
depth, the inspector should count stands of
pi pe as the tool is |lowered. This can be done
froma safe distance
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Order No. 6 also requires that, except with
prior approval, drill stemtesting shall be
conducted only in daylight hours. The intent
of the "daylight” requirement is that the tool
may not be opened or tripped out of the hole
except during daylight. They may set up

equi pnrent and run the tool into the hole at any
time of day or night. Also, only closed
chanmber testing is allowed so that formation
fluids are not flowed to the surface. The
inspector will have to confirmthat a cl osed
chamber tool is to be used before running into
the hole. The inspector should not be on the
fl oor when the tool is retrieved.

(2) A DST that flows to the surface with evidence of
hydrocarbons shall be either reversed out of the testing
string under controlled surface conditions, or displaced
into the formation prior to pulling the test tool. This
woul d i nvol ve providing sone neans for reverse

circul ation.

(3) Separation equipnment required for the anticipated
recovery shall be properly installed before the test
starts. The time to inspect this equi pment woul d be
before the test starts.

(4) Al engines within 100 feet of the well bore that are
required to "run" during the test shall have spark
arresters or water cool ed exhaust. See Air/Gas section for
further discussion.

NOTE: It is a usual practice that circulating to
condition nmud, tripping out, nmaking up test
tools, and trip in hole will be tinmed so that

the tool nmay be opened at daybreak. That way
the test can usually be run in the daylight
hours. It is safer to be able to turn off the
generating unit when there is gas and/or oil
surfacing. The no snoking rule nust be

strictly enforced. It is a good idea for al
mat ches and cigarette |lighters to be placed in
a designated snoking area during the test. |If

conditions warrant, there is often a snoking



H-3160-1 - DRI LLI NG OPERATI ONS | V-19
Chapter IV - Drilling Inspections

area desi gnated 150° upwi nd of the test. The
mud bucket must be used to direct fluids either
to the pits or the sunp. The driller nust keep
the hole full while pulling the test tools.

The derrick escape line nmust be in good working
order.



H-3160-1 - DRI LLI NG OPERATI ONS | V-20
Chapter IV - Drilling Inspections

(5) Check location of usable fire extinguishers.

(6) Check pit

| evel indicator to see if driller is
keeping hole full

(7) If operator is not conducting drill-stemtest in a
saf e and wor kmanl i ke manner, or if operator does not have
separation equi pnent, check "violation" and take

enf orcenent action.

6. |'S THE HOLE DEVI ATI ON W THI N APPROVED TOLERANCES?

a. Requirenment. The operator shall conduct drilling
operations in a manner so that the conpleted well does not deviate
significantly fromthe vertical w thout the prior witten approval of
the authorized officer. Significant deviation neans a projected
devi ation of the well bore fromthe vertical of 10 degrees or nore,
or a projected bottom hole | ocation which could be |Iess than 200 feet
fromthe spacing unit or |ease boundary. Any well which deviates
nore than 10 degrees fromthe vertical or could result in a bottom
hol e | ocation |less than 200 feet fromthe spacing unit or |ease
boundary wi thout prior witten approval shall be promptly reported to
the authorized officer. In these cases, a directional survey may be
required by the authorized officer.

b. Authority: 43 CFR 83162.5-2(b) Vertical Drilling.

C. Pr ocedures.

(1) Check the APD for approved directional drilling.

NOTE: Al'l wel |l bore paths, i.e. different
orientations, require prior approval.

(2) The inspector should check the driller's log for
devi ation survey results. |If the results are not
recorded, require the operator to provide the survey data.

(3) If there is excessive deviation or deviation w thout
approval and the operator has not obtained approval from
t he authorized officer, check "violation" and report the
situation to the authorized officer for resolution.
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SURFACE
7. |'S SURFACE USE | N ACCORDANCE W TH APPROVED PLAN?

- VELL SI TE LAYOUT?

- PITS, SUMPS, AND OTHER ANCI LLARY FACI LI Tl ES?

- CONTAI NMENT AND DI SPOSAL OF SOLI D, LIQUI D, AND GASEOUS
WASTES?

- FAI LURE TO | MPLEMENT DUST CONTROL?

- FAI LURE TO OBTAI N PRI OR APPROVAL FOR ADDI TI ONAL SURFACE
DI STURBANCE?

a. Requirenment. The operator shall conply with the approved
surface use plan of operation. |If nodifications are to be made, the
operator shall obtain prior approval fromthe surface managenent
agency. The operator shall conduct operations in a manner which
protects the m neral resources, other natural resources, and
envi ronmental quality.

b. Authority:

(1) 43 CFR 83164.1, Order No. 1, Approval of Operations
(2) 43 CFR 83162.5-1 Environnental Obligation.

C. Pr ocedure.

(1) Determne if surface use is in accordance with the
provi sions of the Surface Use Plan of Operation (SUPO) as
approved by the Surface Managenent Agency (SMA).

NOTE: The rig orientation should be conpared to the
approved well site diagram |If the diagram and
the well site are reasonably the same, then it
shoul d be deened acceptable. M nor variations
in actual layout, given the site specific
| ocation, may not be considered a violation of
H,S requirements. The gravity of H,S violations
shoul d be vi ewed agai nst the safety
requi rements found in regul ation.

(2) If surface use is not satisfactory, check
"violation"; coordinate with the appropriate SMA for
proper correction; and take enforcenment action.
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BLOWOUT PREVENTI ON (BOP) AND ASSOCI ATED EQUI PMVENT

This systemis designed to prevent uncontrolled flow of fluid to the
surface fromthe well bore. Specific bl owout prevention equi pnent
and arrangenment are approved by the authorized officer. Inspection
ensures that equi pnment specified in the approved plan has been
properly installed and is operative. The system shall be pressure
tested before drilling out each casing string and functionally
operated in accordance with Order No. 2. Results of the test and
operations shall be recorded in the driller's | og book, International
Association of Drilling Contractor (IADC) Drilling Report.

Bl owout prevention equi pment is designed to close the top of the
hol e, control the release of fluids, permts punping into the hole,
and all ow novenent of the drill pipe. The basic conponents of the
system may i nclude: casing and casi nghead; operating equi pment
(power source, accumul ator, nmaster control panel, and renote control
panel); flow and choke fittings; kill connections; fill-up
connections; and auxiliary equipnment (kelly cock, floor safety val ves
etc.)

8. | S BOP PRESSURE RATI NG AND ARRANGEMENT AT LEAST THAT APPROVED?

a. Requirenment. Blowout preventer (BOP) and rel ated equi pment
(BOPE) shall be installed, used, maintained, and tested in a nmanner
necessary to assure well control and shall be in place and
operational prior to drilling the surface casing shoe unl ess
ot herwi se approved by the APD. The operator shall use pressure
control equipnment that is rated to at | east what is approved by the
aut horized officer

b. Authority:

(1) 43 CFR 83162.5-2a Drilling Wlls.
(2) 43 CFR 83164.1, Order No. 1, Approval of Operations
(3) 43 CFR 83164.1, Order No. 2, Drilling Operations

C. Pr ocedur e:

(1) Review the approved APD to identify the BOPE required
and for any variances approved. |If specific BOPE
requi renments are not addressed in the APD, then Order No.
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2 m ni mum standards shall prevail.
(2) Check the actual installation of equipnment to

determne if the BOP type, pressure rating, and
arrangenent are satisfactory.
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NOTE: Cat al ogs on BOP's, valves, unions, etc. should
be avail able at the office. |If not, the
manuf acturer will usually supply them free of
charge. World G| puts out Conposite Catal ogs
whi ch provides val uable information. The
i nspector may have to verify the pressure
rating of the BOP by locating the data plate on
t he equi pnent, or the conpany representative
may be required verify the rating.

(3) Verify that ramrubbers are in the preventer for each
size of drill pipe if a tapered string is in use. This
can be verified at the time of BOP test. Variable ram
rubbers are acceptabl e.

(4) Visually check to see if all bolts or studs are in
pl ace and tightened adequately on flanges, stacks, choke,
and kill lines.

(5) If BOP installation is not satisfactory, check
"violation" and take enforcenent action.

9. ARE CHOKE LI NES AND MANI FOLD, KILL LINES AND FILL LI NES PROPERLY
| NSTALLED AND OPERABLE?

a. Requirenent. Blowut preventer (BOP) and rel ated equi pment
(BOPE) shall be installed, used, nmintained, and tested in a nmanner
necessary to assure well control and shall be in place and
operational prior to drilling the surface casing shoe unl ess
ot herwi se approved by the APD.

b. Authority:

(1) 43 CFR 83162.5-2a Drilling Wlls.
(2) 43 CFR 83164.1, Order No. 1, Approval of Operations
(3) 43 CFR 83164.1, Order No. 2, Drilling Operations

C. Pr ocedure.

(1) Review the approved APD to identify the BOPE required
and for any variances approved. |If variances have not
been approved, Order No. 2 m ninmum standards shal
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prevail. See Illustration 2 & 3 for choke and kill line
installation diagrams.
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The operation of various conmponents will be
checked during the actual testing of the BOP,
which is performed before drilling the cenment
and shoe, after setting surface pipe, and
setting each successive casing string.

The choke |ine between the BOP stack and the
mani fol d shoul d be straight. Any necessary
turns should be nade on tee-blocks or targeted
on running tees, see Order No. 2, Definition W
Hi gh pressure flex line that is flanged, bolted
and tested to approved working pressure is an
accept abl e substitute provided the requirenents
of Order No. 2 are net. Targeted turns (Y's)
made at angles greater or |less than 90 degrees
are not acceptabl e.

The choke line and manifold, kill line and fill
lines shall be tested each tine the BOP is
tested. The equi pnment shall be tested at | east
once every 30 days.

On 2M rating working systens:

- Threaded connections are optional if the
pressure specifications are net.

-A check valve is not required and only one
choke l'ine valve and one kill line valve is
required.

-The choke line may be 2 inches in dianeter.
-There shall be two adjustable chokes in the
choke mani fol d.

On 3M rated working systens;

-There shall be two adjustable chokes in the
choke mani fol d.

-There shall be two flanged choke Iine val ves
in the cellar and one flanged valve in the kill
line as well as a check val ve.

-The choke line shall be a m nimum of 3 inches
in dianeter.
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On 5Mrated working system and hi gher, or 3M
systenms if required by approval:

-One of the adjustable chokes is replaced wth
a hydraulic or pneumatic controlled choke.
-The renote control is on the rig fl oor

-One of the choke line valves in the cellar is
replaced with a hydraulic or pneumatic
controlled valve. This valve is usually
activated by accunul ator pressure.

(4) The fill up line shall be connected above the
upper nost bl ow out preventer, i.e. drilling nipple or
rotating head.

(5) The kill line shall be hooked up to a nud source.

NOTE: During winter tine operations this line should
be hooked up but a drain plug my be renpved so
that the line can be drained to prevent
freezing. A hammer union |eft undone on the
| ow-end of the kill line would be anot her
acceptable alternative. |In either of these
situations, the line can quickly be returned to
service.

(6) If choke line, and manifold, fill line, and kil
lines are not properly installed or not operable and the
operator fails to repair, check "violation" and take
enforcement action.

ARE CONTROLS | NSTALLED AND FUNCTI ONAL?

- REMOTE CONTROL ON FLOOR?

- MASTER CONTROLS?

- HAND WHEELS OR AUTOMATI C LOCKI NG DEVI CES?

- VALVE | NSTALLED I N CLOSI NG LI NE OF ANNULAR PREVENTER?

a. Requi renment. Bl owout preventer (BOP) and rel ated
equi pnent (BOPE) shall be installed, used, maintained, and
tested in a manner necessary to assure well control and
shall be in place and operational prior to drilling the
surface casing shoe unless otherw se approved by the APD.
The operator shall use pressure control equipment that is
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rated to at | east what is approved by the authorized
of ficer.
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b. Authority:

(1) 43 CFR 83162.5-2(c) High Pressure or Loss of

Circul ation

(2) 43 CFR 83164.1, Order No. 1, Approval of Operations
(3) 43 CFR 83164.1, Order No. 2, Drilling Operations

C. Pr ocedure.

(1) Review the approved APD to identify the BOPE controls
required and for any variances approved. |f specific BOPE
control requirenments are not addressed in the APD, then
Order No. 2 mninmum standards shall prevail.

(2) Check to see if the rempte controls will close al
preventers.

(3) Do the nmaster controls open and close all preventers?

(4) Do the master controls open and close the choke line
val ve on 5M systens or higher?

(5) Are hand wheels or autolock installed and operabl e?

NOTE: Renmote controls shall be readily accessible to
the driller and shall be capable of closing al
preventers. Master controls are at the
accunul ator and are capable of closing and
opening all preventers and the choke |ine valve
used on the systens rated at 3M 5M and
hi gher. There shall be hand wheel s on
preventers so equi pped. This will be waived if
the preventer is equipped with automatic
| ocki ng devices. The valve installed in the
closing line of the annular preventer should be
as cl ose as possible to the annul ar preventer
to act as a |l ocking device when the annular is
closed. This valve should be maintained in the
open position at all other times. When testing
BOP, make sure that driller can close the
preventers from both the renpte panel and the
master controls at the accumulator. On nost
systens the preventers can al so be opened at
the driller's renote panel, but as long as the
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preventer can be closed at the station, that is
all that is required. The master controls
w ||l perform both operations.
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(6) If required controls are not installed, check
"violation" and take enforcenent action.

(7) If controls are installed but not operable and the
operator fails to repair, check "violation" and take
enforcement action.

11. IS PRESSURE ACCUMULATOR SYSTEM ADEQUATE TO ACTI VATE BOP?

- NI TROGEN PRECHARGE PRESSURE?
- RESERVO R CAPACI TY TWO TI MES USABLE FLUI D VOLUME?

a. Requirenent. Blowout preventer (BOP) and rel ated equi pment
(BOPE) shall be installed, used, maintained, and tested in a
manner necessary to assure well control and shall be in place
and operational prior to drilling the surface casing shoe

unl ess ot herw se approved by the APD.

b. Authority:

(1) 43 CFR 83162.5-3 Safety Precautions.
(2) 43 CFR 83164.1, Order No. 1, Approval of Operations
(3) 43 CFR 83164.1, Order No. 2, Drilling Operations

C. Pr ocedure.

(1) Review the approved APD to identify the BOPE and
associ ated accumul ator systemrequired. |[If specific
accunmul at or systemrequirenents are not addressed in the
APD, then Order No. 2 m ni mum standards shall prevail.

(2) Check the reservoir to see if it is at the correct
| evel .

NOTE: For 2M BOP Systens The accumul at or shall have
sufficient capacity to close all BOP' s and
mai ntain a mni num pressure of 200 psi above
precharge on the closing manifold w thout the
use of the closing unit punps. Nitrogen
bottl es that nmeet manufacturer's specification
may be used as the backup to the required power
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source.



NOTE:

NOTE:
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For 3M BOP Systens The accumul ators shall have
sufficient capacity to open the hydraulically
controlled gate valve, if so equipped, close
all rams plus the annul ar preventer, and

mai ntain a m ni num pressure of 200 psi above
precharge on the closing manifold w thout the
use of the closing unit punps. This is a

m ni mum requirement. The fluid reservoir
capacity shall be double the usable fluid

vol une of the accunul ator system capacity and
shal |l be maintained at the manufacturer's
recomrendati ons. There is usually a petcock,
sight glass, or a mark indicating the desired
reservoir level. The accunul ator system
installed for 3M BOP systens is required to
have two i ndependent power sources to close the
preventers. Nitrogen bottles may be
substituted (three mninmunm) as a back up source
and shall be replaced when the pressure falls
bel ow 1500 psi. Each bottle is inspected

i ndividually; full charge is 2500 psi or 2650
psi depending on size of bottle and

manuf acturer's specifications.

For 5M and hi gher BOP Systens The accunul ator
shal | have sufficient capacity to open the
hydraulically-controlled gate valve, if so

equi pped, and close all rams plus the annul ar
preventer and maintain a m ni num pressure of
200 psi on the closing manifold w thout the use
of the closing unit punps. The reservoir
capacity is figured the same as the 3M system
and it should be kept at the | evel recomended
by the manufacturer. For three ram systens,
add a fifty percent safety factor to conpensate
for any fluid loss in the control system or
preventers. See Illustration 4 for an exanple
of cal cul ating volunes. Two independent
sources of power are required for powering the
closing unit punps and al t hough nitrogen
bottl es may be used for redundancy they are not
sui tabl e as one of these sources of power.
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(3) Check the accunul ator gauges to see if the
accumul at or, manifold, and annul ar gauges indicate their
appropriate pressures.
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3000 psi_Accumul at or Systenms - The gauges on the

accurmul ator indicate three inportant functions. The
accumul at or gauge indicates the pressure of the fluid
stored in the cylinders. The nmanifold gauge specifies the
accumul at or operating pressure. The annul ar gauge

i ndi cates the pressure to operate the hydraulic system
used to close the annular BOP. The accunul ator pressure
gauge shoul d be maintained at 3000 psi to ensure that the
maxi mum amount of usable fluid will be available to
operate the BOP system (Manufacturer's Recommendati on).
The mani fold pressure gauge should be maintained at 1500
psi or one-half (1/2) of the accunul ator pressure under
normal drilling conditions. The manifold pressure is
controlled by a regulator that can be bypassed by the use
of a 4-way valve. This allows the availability of full
accumul at or pressure to the manifold in the event of an
energency. The annul ar pressure gauge should never exceed
1500 psi (manufacturer's recomendation). The pressure on
this gauge can also be controlled by use of a regul ator
that allows the pressure to be adjusted for the
appropriate function required of the annul ar preventer.
During stripping or snubbing operations the pressure may
be regul ated back to 600 to 700 psi to allow drill pipe
tool joints to pass through annul ar preventer.

1500 psi_Accunul ator System - The 1500 psi accunul at or
system only has one gauge. This gauge indicates the
wor ki ng pressure of the entire system This system has
[imted use because the fluid stored in the spherical bal
is only 1500 psi with a 750 psi nitrogen precharge, and
this limts the amount of usable fluid available to
operate the BOP stack. This system needs to be carefully
sized and maintained due to the linmted volume of usable
fluid.

NOTE: Accunul at or Precharge Pressure Test This test
shoul d be conducted at | east once every six
nont hs and prior to connecting the closing unit
to the bl owout preventer stack. Measure the
ni trogen precharge pressure on each accunul at or
bottl e using an accurate pressure gauge
attached to the precharge nmeasuring port. If
ni trogen precharge | eak off exceeds Figure |IV-2
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ranges, the cylinder shall be recharged.
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Figure 1V-2 - Accunul ator Precharge Pressure Ranges

A quick check to determ ne an indication of the
| owest accunul ator bottle precharge is to
ensure the system pressure is at 3000 psi, then
turn off the accunul ator punps, open the bl eed
valve and slowly bl eed-off the system pressure
back into the reservoir. The pressure wl|
stabilize for an instant and then drop to zero.
This stable reading indicates the | owest bottle
precharge pressure in the system For exanpl e,
if pressure reads 1000 psi before it drops to
zero this would indicate the | owest bottle
precharge is 1000 psi in the system This
procedure will work on 1500 psi systens as wel |
as 3000 psi systens.

(4) Performthe nitrogen precharge pressure test as
outlined in Order No. 2.

NOTE: If this requirenment cannot be net, it
i ndicates the possibility that the accunul at or
i's undersized for the BOP stack in use or has a
| ow nitrogen precharge, or it is an indication
of bl adder failure in one or nore cylinders.
This shall be renmedi ed before proceeding.

(5) If test can not be conpleted, the rig shall not be


NTC 
Accumulator Working Pressure Ratings are as follows:
-1500 psi
-2000 psi
-3000 psi

Minimum Acceptable Precharge Pressures are as follows:
-700 psi
-900 psi
-900 psi


H-3160-1 - DRI LLI NG OPERATI ONS | V-39
Chapter IV - Drilling Inspections

all owed to operate until equipnent is repaired and test
conducted. Drilling may resune if hole conditions
indicate drilling would not pose a danger while the
repairs are being done.

(6) If the accumul ator systemis inadequate and the
operator fails to correct, check "violation" and take
enf orcenent action.
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12. ARE RAM TYPE PREVENTERS TESTED TO STACK WORKI NG PRESSURE | F
| SOLATED BY TEST PLUG OR TO 70 PERCENT OF | NTERNAL YI ELD PRESSURE OF

CASING | F BOP STACK I'S NOT | SOLATED FROM CASI NG?

a. Requirement. Ramtype preventers and associ ated equi prment
shall be tested to approved stack working pressure if isolated by
test plug or to 70 percent of internal yield pressure of casing if
BOP stack is not isolated fromcasing. Pressure shall be maintained

for 10 mnutes or until the provisions of the test are net,
is longer.

b. Authority:

(1) 43 CFR 83162.5-2 Control of Wlls

whi chever

(2) 43 CFR 83164.1, Order No. 1, Approval of Operation

(3) 43 CFR 83164.1, Order No. 2, Drilling Operations

C. Pr ocedur e.

1) Review the approved APD to identify the BOPE test

pressures required and for any variances approved.

| f

specific BOPE test pressure requirenents are not addressed
in the APD, then Order No. 2 m ni mum standards shall
prevail. See Appendix 1 for step-by-step BOPE test

pr ocedur es.

NOTE: OQbserve if ramtype preventers are holding the
required pressure as stipulated in the approved
APD. Ramtype bl owout preventers and rel ated
control equipnment will be tested at the rated
wor ki ng pressure of the stack assenbly when the
stack is isolated fromthe casing by use of a
test plug. When using a test plug, be sure
that a valve on the casinghead is opened bel ow

the plug so that excess pressure will not

be

applied to the casing in the event that the
plug leaks. In those rare instances where a
packer (j-slot or cup type)is used to isolate
the casing fromthe BOP stack, the casinghead
val ve cannot be opened (packer failure mybe
indicated if nore than 15 mnutes is required

for pressuring up). If pressure is being

applied to the casing and stack sinultaneously,
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use the rated working pressure of the stack
assembly not to exceed 70 percent of the
internal yield pressure of the casing.
Contractors, with portable high pressure
punping units, are often hired for testing
BOPE.
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(2) If using a portable testing unit, nake sure they are
using a chart recorder.

(3) Visually inspect BOP flanges, door covers, prinmary
packi ng seals, choke and kill lines as well as valve
flanges for | eaks while pressure is held on conponents
being tested. Pressure shall be maintained for at |east
10 m nutes.

NOTE: When pressure testing the BOPE conponents, a
| eak may take several mnutes to bl eed-off
entrai ned conpressed air before registering a
fluid leak. [If a |leak devel ops in BOPE, the
test should be stopped; the pressure rel eased,
and the problem corrected before further
testing resunes.

(4) Make sure that there are no stem packing | eaks on
choke mani fold valves and that all valves and flanges w |
hol d the required pressure.

(5) Make sure that chokes have been installed and tested
for integrity.

NOTE: Adj ust abl e choke stens shoul d be seated and
pressure tested to 500 psi. A small anmount of
bl eed-of f may occur. Rapid bl eed-off may
i ndicate that the needl e and/or seat are washed
out and shall be replaced. Renote choke
integrity can be determned in this sane
manner. Specific manufactures design renote
chokes which provide conplete shut off. Fixed
orifice (positive) chokes are not acceptable
and shall be replaced. Valves installed
downstream of the chokes are not exposed to
full working pressure of the system and are not
utilized as isolation valves (isolation is
provi ded by the w ng val ves upstream of the
chokes), and only need to be pressure tested to
50% of wor ki ng pressure.

(5) If the pressure test does not neet the requirenent
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and the operator fails to correct the problem check
"violation" and take enforcenment action.
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13. ARE ANNULAR TYPE PREVENTERS TESTED TO 50 PERCENT OF WORKI NG
PRESSURES?
a. Requirenent. Annular type preventers shall be tested to 50

percent of rated working pressure. Pressure shall be maintained for

at | east
whi chever
b.
C.

10 minutes or until the provisions of the test are net,
i's |longer.

Aut hority:

(1) 43 CFR 83162.5-2 Control of Wells.
(2) 43 CFR 83164.1, Order No. 1, Approval of Operations
(3) 43 CFR 83164.1, Order No. 2, Drilling Operations

Procedure.

(1) Review the approved APD to identify the BOPE test
pressures required and for any vari ances approved. |If
specific BOPE test pressure requirenents are not addressed
in the APD, then Order No. 2 m ni mum standards shall
prevail .

(2) Cbserve if annular type preventer is holding the
required pressure as stipul ated.

NOTE: On 3M systens, annul ar preventers are required
to be tested to 1500 psi (1/2 of 3000 psi), 5M
to 2500 psi, and 10Mto 5000 psi. |If the

annul ar preventer fails to seal, this my

i ndicate that the annul ar regul ator operating
pressure is set too low. The accunulator is
equi pped with a regulator so that the closing
pressure on the annul ar preventer may be turned
down to 500-600 psi when "stripping"” the drill
pi pe back in the hole to kill a well kick. The
sealing element may leak a little at this
pressure to help stop rubber erosion. |If the
pressure hasn't been regul ated back up to at

| east 1000 psi after the stripping operation,
an effective seal may not be obtained. The
annul ar preventer should never be closed on an
enpty hol e except in emergencies. Manufacturer
specifications for pressure on annul ar
preventer should not be exceeded.
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If the preventer is being used only for flow

di version (diverter systen), e.g. on conductor
pipe, it is not normally nor necessary to test
to 50% of working pressure. |If required, a

functional test may be perfornmed on the

di verter system A function test for diverter
systens ensures that when the annular is
closed, the flow line valve is automatically
opened. This prevents placing pressure on the
conduct or casing which could lead to

under ground bl owout s.

(3) Visually check flange connections for |eaks.

(4) Check regul ator pressure on the annul ar preventer
system at the accunul ator to ensure the regulator is set
not to exceed 1500 psi or m nimum 1000 psi. During
stripping or snubbing operations, the regul ator pressure
may be reduced to 600 or 700 psi so the annul ar preventer
rubber can rel ax enough to all ow passage of tool joints.

(5) If test does not neet the required pressure and the
operator fails to correct the problem take enforcenent
action.

14. ARE BOPE TESTS RUN AND RECORDED I N DRI LLER S LOG?

VWHEN | NI TI ALLY | NSTALLED?

WHENEVER A SEAL SUBJECT TO TEST PRESSURE | S BROKEN?
-  FOLLOW NG RELATED REPAI RS?

30 DAY | NTERVALS?

a. Requi rement. All of the above described tests shall be
recorded in the drilling |og.

b. Authority:

(1) 43 CFR 83160.5-2(a) Drilling Wells.
(2) 43 CFR 83164.1, Order No. 1, Approval of Operations
(3) 43 CFR 83164.1, Order No. 2, Drilling Operations

C. Pr ocedure.
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NOTE: BOP tests are conducted at each of the
above nenti oned points. Exceptions could be that
sonme operators test BOP's weekly or biweekly.
Review the APD to determne if additional BOP
tests are required prior to drilling a known
hi gh- pressure zone.

(1) Check the driller's log book to see if BOP tests have
been performed and recorded as required by Order No. 2.
Record date on form

(2) If a contractor is used to conduct the BOP test, the
contractor's report including pressure chart should be
submtted to the authorized officer for review and made
part of the inspection record.

NOTE: Check the pressure chart to see if the BOP
tests neet mnimum requirenments.

(3) If an independent BOP test contractor is not used and
the test is to be acconplished with rig equipnent, every
effort should be made to have an inspector present so
verification of the test is possible. This verification
i's necessary because of the conplexity of the test
procedures and the difficulty in attaining and hol di ng
required test pressures with rig equipnent.

(4) |If BOPE tests were not run and/or recorded in the
driller's log book, require the operator to performthe
tests or verify that the tests were conducted.

(5) If the operator failed to test and/or record, check
"violation" and take enforcenent action.

15. ARE BOP DRI LLS CONDUCTED WEEKLY AND RECORDED | N DRILLER S LOG?

a. Requirement. A BOPE pit level drill shall be conducted
weekly for each drilling crew This drill shall be recorded in the
drilling |og.

b. Authority:
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(1) 43 CFR §3162.5-2(a) Drilling Wlls
(2) 43 CFR 83162.5-3 Safety Precautions
(3) 43 CFR 83164.1, Order No. 1, Approval of Operations

(4) 43 CFR 83164.1, Order No. 2, Drilling Operations

C. Pr ocedure.

(1) Check the driller's log book to see if BOP drills
have been held and how often.
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NOTE: Crew nenbers normal ly have preassigned duties
and stations when it is necessary to circulate
out a kick or preforma well control operation.
This is vital to the success of stopping a blow
out. There are certain procedures to foll ow
and val ves to open or close to successfully
contain the influx of liquids and/or gases.

The driller, tool pusher, or conpany man wil |
call for tests and check that proper procedures
are followed and that personnel are reporting
their proper stations. A BOP drill is usually
perfornmed after the bit has been pulled up into
the casing on a trip out of the hole. Only the
rig personnel would initiate a BOP drill

(2) Check to see if audible alarnms, if applicable, are
turned on and fl owsensors and pit |level indicators are
functioning properly.

NOTE: Add a remark if visual nonitoring equipnment has
been approved in lieu of audible alarns.

(3) If alarns and | evel indicators are not operational
and the operator fails to repair, check "violation" and
t ake enforcenment action.

(4) If BOP drills are not conducted and recorded in the
driller's log book, check "violation" and take enforcenment
action.

16. IS ANNULAR PREVENTER ACTI VATED WEEKLY AND RECORDED I N DRI LLER S
LOG?

a. Requirenment. Annular preventers shall be functionally
operated at | east weekly. This test shall be recorded in the
drilling |og.

b. Authority:
(1) 43 CFR 83162.5-2(a) Drilling Wlls
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(2) 43 CFR 83162.4-1 Well Records and Reports
(3) 43 CFR 83164.1, Order No. 2, Drilling Operations




H-3160-1 - DRI LLI NG OPERATI ONS | V-50
Chapter IV - Drilling Inspections

C. Pr ocedure.

(1) Inspector should check driller's | og book when at rig
and verify that the annul ar preventer has been activated
at | east weekly and recorded as required. Record nost
recent function test date on inspection record checklist.

(2) If the annular preventer has not been activated and
recorded weekly, require a functional test, if
appropriate. |If the operator failed to test and record,
check "violation" and take enforcenment action.

17. ARE PI PE RAMS ACTI VATED EACH TRI P AND RECORDED I N THE DRI LLER S
LOG?

a. Requirement. Pipe and blind rams shall be activated each
trip, however this function need not be prefornmed nore than once a
day. This test shall be recorded in the drilling I og.

b. Authority:

(1) 43 CFR 83162.5-2(c) High Pressure or Loss of

Circul ation

(2) 43 CFR 83164.1, Order No. 1, Approval of Operations
(3) 43 CFR 83162.4-1 Well Records and Reports

(4) 43 CFR 83164.1, Order No. 2, Drilling Operations

C. Pr ocedure.

(1) Inspector should check driller's | og book when at rig
and verify that the crews activate the pipe rans each trip
and record in tour book, as required. Record npst recent
function test date on inspection record checkli st

(2) If pipe rans are not activated each trip and recorded
in the driller's | og book, check "violation" and take
enforcement action.

18. ARE BLIND RAMS ACTI VATED EACH TRI P AND RECORDED IN THE DRI LLER S
LOG?
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a. Requirement. Blind rams shall be activated each trip,
however this function need not be prefornmed nore than once a day.
This test shall be recorded in the drilling |og.
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b. Authority:

(1) 43 CFR 83162.5-2(a) Control of Wells

(2) 43 CFR 83164.1, Order No. 1, Approval of Operations
(3) 43 CFR 83162.4-1 Well Records and Reports

(4) 43 CFR 83164.1, Order No. 2, Drilling Operations

C. Pr ocedure:

(1) Check driller's I og book when inspecting the rig to
make sure that the blind rans have been activated each
trip and recorded as required. Record nost recent
function test date on inspection record checkli st

NOTE: The following is a suggested nmethod of
operation, other variations could be
acceptable: After the bit has cleared the
rotary table, check to nake sure that the hole
is full and static, and then close the blind
rams. Leave the rans closed until the new bit
has been put on, any worn reanmers have been
changed, and any ot her necessary work has been
perfornmed. Then open the blind rans and trip
back into the hole. Not only has it been
denmonstrated that the blind rams work, but
al so foreign objects have been kept out of the
hol e.

(2) If blind rams are not activated each trip and
recorded in the driller's | og book, check "violation" and
t ake enforcenment action.

19. IS THE SLOW PUMP SPEED RECORDED EACH TOUR AFTER WELL HAS BEEN
MUDDED UP?

a. Requirenment. Record slow punp speed on daily drilling
report after nuddi ng up.

b. Authority:

(1) 43 CFR 83162.5-2(a) Drilling Wlls
(2) 43 CFR 83162.4-1 Well Records and Reports
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(3) 43 CFR 83162.5-3 Safety Precautions
(4) 43 CFR 83164.1, Order No. 2, Drilling Operations
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C. Pr ocedure.

(1) The inspector should check the driller's [ og book to
see if the slow punp speed has been recorded each tour, as
required. Record nost recent function test date on

i nspection record checklist.

NOTE: At the beginning of each tour, the driller
shoul d obtain the punp pressure at kill speed.
This information is used in the event a kick is
taken on that tour. The punp pressure at Kkill
speed (ppks) is obtained by nmerely cutting the
punp back to approximately one-half of the punp
speed used to drill. Wth the punps at a
sl ower speed, there is |l ess chance of damagi ng
t he surface equi pment or fracturing the
formation while circulating out a kick, and
gives the operator a greater reaction time for
operation of choke equi pnent.

(2) If slow punp speed has not been recorded as required,
have crew determ ne sl ow punp speed and record punp speed
and pressure. Check "violation" and take enforcenent
action.

20. ARE DRILL STRI NG SAFETY VALVES AND/ OR | NSI DE BOP VALVES
MAI NTAI NED IN THE OPEN POSI TI ON ON THE RI G FLOOR?

a. Requirement. Al 2M and hi gher BOPE systens are required
to have safety valves and subs to fit all drill strings in use. All
5M and hi gher BOPE systens al so require an inside BOP or float sub
avai | abl e.

b. Authority:

(1) 43 CFR 83162.5-2(a) Drilling Wlls

(2) 43 CFR 83162.5-3 Safety Precautions

(3) 43 CFR 83164.1, Order No. 1, Approval of Operations
(4) 43 CFR 83164.1, Order No. 2, Drilling Operations

C. Pr ocedure.
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(1) Check to see if there is a safety valve in the open
position |located near the rotary table as required.
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NOTE: The safety val ves shall be pressure tested each
time the BOP is tested. The valves should open
and close with an m nimum of effort and shal
hold the required test pressure. An inside BOP
is acceptable for use but has limtations for
wire line operations. The ideal situation is
to have both a safety valve and inside BOP
avai l abl e.

(2) Check to see if the wench for the safety valve is
avail able on the rig floor.

NOTE: Not all safety valves use the sanme wrench.
Make sure the correct size is avail able.

(3) If using a tapered string of drill pipe, nake sure
there is a safety valve for each thread size in the dril
string, or appropriate cross over subs are avail abl e.

(4) If using an inside BOP for a safety valve, check to
see if the poppet valve is held down and the thunb screw
can be turned by hand.

NOTE: The poppet valve should work up and down freely
and the thunb screw hol ding the val ve open
shoul d be able to be turned by hand. Tine is
of the essence when preparing to "kill a kick".

(5) |If the safety valves and/or inside BOP valves are not
mai ntai ned in the open position on the rig floor and the
correct wench is not available, require the operator to
correct the situation. |If the operator fails to correct,
check "violation" and take enforcenment action.

21. | S UPPER KELLY COCK | NSTALLED? | S LOWER KELLY COCK | NSTALLED?
ARE APPROPRI ATE KELLY COCK WRENCHES AVAI LABLE?

a. Requirement. Al 2M and higher BOPE systens are required
to have an upper kelly cock valve with handl e available. Al 5M and
hi gher BOPE systens are required to also have a | ower kelly cock
valve with handl e avail abl e.




H-3160-1 - DRI LLI NG OPERATI ONS | V-58
Chapter IV - Drilling Inspections

b. Authority:

(1) 43 CFR 83162.5-2(a) Drilling Wlls

(2) 43 CFR 83162.5-3 Safety Precautions

(3) 43 CFR 83164.1, Order No. 1, Approval of Operations
(4) 43 CFR 83164.1, Order No. 2, Drilling Operations

C. Pr ocedure.

(1) Verify the use of the upper kelly cock valve and, if
required, the |lower kelly cock val ve.

(2) Kelly cock valves shall be pressure tested to
requi red BOPE pressure test requirenments. This test shal
be performed fromthe working pressure side.

(3) Check to see that the wench or wenches are close to
the working area - usually on a tool board.

NOTE: The upper kelly cock and | ower kelly cock
usual ly take different size wenches.

(4) If the required equi pment is not installed, enter
check under "violation" and take enforcenent action.

CASI NG AND CEMENTI NG

The maj or purposes of the casing and cenenting programare to:

prevent caving of the hole, prevent mgration of fluids fromone zone
to another, confine production to the well bore, permt installation
of artificial lift or production equipment, and provi de a neans of
controlling well pressure. |Inspection ensures that the casing was
run and cenented in accordance with the approved pl an.

22. WAS CASI NG RUN | N ACCORDANCE W TH APPROVED APD ( SI ZE, WEI GHT,
GRADE, DEPTH, NEW USED)? CENTRALI ZERS AS REQUI RED?

a. Requirement. The operator shall conduct operations in a
manner which protects and isolates usable quality water and
prospectively valuable m neral zones. Surface casing shall have
centralizers on the bottom3 joints of the casing. A mninmmof 1
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centralizers per joint, starting with the shoe joint.
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b. Authority:

(1) 43 CFR 83162.5-1 Environnental Obligations

(2) 43 CFR 83162.5-2(a) Drilling Wlls

(3) 43 CFR 83162.5-3 Safety Precautions

(4) 43 CFR 83164.1, Order No. 1, Approval of Operations
(5) 43 CFR 83164.1, Order No. 2, Drilling Operations
(6) 43 CFR 83164.1, Order No. 6, Hydrogen Sulfide
Oper at i ons

C. Pr ocedure.

(1) The inspector should check the approved APD and see
what was specified as to size, weight, grade, and casing
depth and required centralizers.

(2) Determine if the casing run was in accordance with
t he approved APD.

NOTE: If the inspector is present before the casing
is run; the size, weight, grade, and tread type
can be verified by |ooking at the joints of
casing on the rack. General pipe condition can
al so be determned at this tinme. Used pipe
shal | have a m ni mum of 87%% of nom nal wal
t hi ckness and can be verified by review ng the
pi pe inspection conpany's report. |If the
casi ng has been run, the inspector nmay get this
information off the driller's |og book or by
asking the conmpany man or tool pusher to see
their tally sheet. Occasionally, there will be
one or nore joints of casing left on the pipe
racks and the inspector can get the size,
wei ght, and grade fromthese joints. Casing
strings may be designed to incorporate
di fferent grades and wei ghts of casing, which
in nost cases will be either the long string or
i ntermedi ate casing, but the |eftover casing
joints are a good indication of what was used.
Upgr aded casing strings may not necessarily
constitute a violation, however the authorized
officer shall be notified, and the operator
required to obtain approval through a sundry notice.
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Surface casing shall have centralizers on the
bottom three joints of the casing. A m nimm of
one centralizer per joint, starting with the
shoe joint. Additional centralizers my be
required by the APD to adequately centralize
casing across critical zones.

Al'l deviations in casing setting depth shall be
di scussed with the authorized officer. Any
casing setting depth change shall be reported
on a sundry notice. The aut horized officer

wi Il determ ne appropriate renedial actions and
enf orcenent action required.

(3) If casing was not run in accordance with the approved
APD, check "violation" and take enforcenent.

23. VWHEN SETTI NG SURFACE CASI NG, DI D CEMENT CI RCULATE TO SURFACE?
| F NOT, WAS REMEDI AL ACTI ON TAKEN?

a. Requirenent. The operator shall conduct operations in a
manner which protects and isol ates usable quality water and
prospectively val uable m neral zones.

b. Authority:

(1) 43 CFR 83162.5-1 Environnental Obligations

(2) 43 CFR 83162.5-2(a) Drilling Wlls

(3) 43 CFR 83162.5-3 Safety Precautions

(4) 43 CFR 83164.1, Order No. 1, Approval of Operations
(5) 43 CFR 83164.1, Order No. 2, Drilling Operations

C. Pr ocedure.

(1) If the inspector was not present while cenenting the
surface casing, determine if the cenent was circulated to
surface. The driller's | og book should contain
information relative to the cement job. An indication of
proper cenenting results can be obtained by asking the

t ool pusher or conmpany man if returns were adequate

t hr oughout the cenent job or if the cenment fell back after

punpi ng stopped.
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If the cenent settled back, it is a acceptable
practice to run 1" pipe down the annulus to the

top of the cenment and then punp cenment until it
surfaces. The hole will usually stay full at
this time. It is a good idea when utilizing 1"

pi pe, to have the driller cut teeth on the
bottom of 1" pipe. When the pipe stops, the
crew can turn the pipe to the right. Pull the
pipe to see if there is a cement core, assuring
that the pipe has not just stopped on a collar
or a bridge. Pea gravel around the casing at
surface is not an acceptable isolation medium
and nmerely creates a sunp in which oil,

chem cals and water could collect.

In a critical area where other resources are a
concern, it may be necessary to determ ne the
top of the cenment by using a tenperature survey
and/ or a Cenent Bond Log (CBL) or Cenent

Eval uation Tool (CET). |If an adequate fill up
was not achieved, the operator is required to
take corrective neasures prescribed by the

aut hori zed officer, such as perforating the
casi ng and squeezi ng cenent through the
perforations until it surfaces. A lack of
cenment or having contam nated cenent around the
shoe joint could | ead to knocking off the
casi ng shoe joint during drilling operations.
This severe problem can be prevented by
utilizing centralization and proper circulation
techniques. 1In any situation when inadequate
cenenting has occurred, drilling shall not be
allowed to proceed without proper renedial
procedures.

If the cenent placenment is not adequate i.e.,
poor quality bonding or cenent |evel not
sufficient, or the design of the job is

i mproper, there is a chance for damage to occur
to the top joints of the surface casing string.
Thi s damage can be mnim zed by ensuring the
BOP is properly centered with the rotary table
and securely anchored with turnbuckl es.
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(3) Check to see if cenent falls back in annul us.
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(4) If the necessary renedial job is not taken or not
adequat e, check "violation" and take enforcenent action.

24. WHEN SETTI NG (SUBSEQUENT) CASI NG WAS CEMENT JOB CONDUCTED AS
APPROVED? | F NOT, WAS REMEDI AL ACTI ON TAKEN?

a. Requirement. The operator shall conduct operations in a
manner which protects and isol ates usable quality water and
prospectively val uabl e m neral zones.

b. Authority:

(1) 43 CFR 83162.5-1 Environnental Obligations

(2) 43 CFR 83162.5-2(a) Drilling Wlls

(3) 43 CFR 83162.5-3 Safety Precautions

(4) 43 CFR 83164.1, Order No. 1, Approval of Operations
(5) 43 CFR 83164.1, Order No. 2, Drilling Operations

C. Pr ocedure.

(1) Determine if the cenent job is conducted as approved
for the internediate, production strings and |liners.

(2) Were stage collars used if approved and desired
results achi eved?

(3) While punping cenment, were returns | ost?

NOTE: When circulation is |ost during displacement or
cenent does not circulate, it nay be necessary
to run a cenment bond | og (CBL) cenent
eval uation tool (CET) or tenperature survey
after drilling down to the shoe. |If the |og
reveal s that cenment level is too low, it wll
be necessary to perforate the casing and
squeeze cenent until the correct level is
obt ai ned.

If the inspector visits the drilling rig after
a cenment job has been perforned, he should
verify that the desired results were obtained;
if not, what renedial action was taken.
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Sources of information include cement conpanies
job log and drillers Iog book. If CBL, CET or
a tenperature survey was run, the inspector
should ask to see a copy of the log. The
operator is required to furnish the BLM copies
of all | ogs and surveys run.
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| nadequat e cenment behi nd the production string
woul d probably not be found until the
production rig had nmoved in and woul d be
remedied at that tinme.

(4) To ensure proper placenent of cenent slurry, the
i nspector nust determine if the techni ques used were

adequat e.

NOTE: To achi eve a proper cenent job, the cenent
shoul d be punped at either turbulent or plug
fl ow at es. The use of scratchers and casing

reci procation or rotation is optional as hole
conditions dictate.
WERE ALL CASI NG STRI NGS PRESSURE TESTED PRI OR TO DRI LL OUT?

- WAS REMEDI AL ACTI ON TAKEN | F TEST | NDI CATED NEED?
- WERE ALL PRESSURE TESTS RECORDED I N DRILLER S LOG?

a. Requirenent. The operator shall conduct operations in a
manner which protects and isol ates usable quality water and
prospectively val uable m neral zones. All casing strings bel ow
t he conductor shall be pressure tested to 0.22 psi per foot of
casing length or 1500 psi, whichever is greater, but not to
exceed 70 percent of the mninuminternal yield. |If pressure
declines nore than 10 percent in 30 m nutes, corrective action
shal | be taken

b. Authority:

(1) 43 CFR 83162.5-1 Environnental Obligations

(2) 43 CFR 83162.5-2(a) Drilling Wlls

(3) 43 CFR 83162.5-3 Safety Precautions

(4) 43 CFR 83164.1, Order No. 1, Approval of Operations
(5) 43 CFR 83164.1, Order No. 2, Drilling Operations

C. Pr ocedur e.

(1) Review the approved APD to identify the casing string
pressure test required. |If specific casing string
pressure test requirenments are not addressed in the APD,
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then Order No. 2 mninum standards shall prevail. See
Illustration 5 for an exanpl e cal cul ati on.
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NOTE: Proper procedure for casing test should be as
follows: Float collar or baffle plate is
usually placed in casing string from30" to 80
above the casing shoe. The operator will be
required to drill the top and bottom rubber
wi per plugs, the float collar or baffle plate,
and the cement to within 5 to 10' above the
casing shoe. At this tinme, the casing pressure
test can be performed. Casing shall be tested
to 0.22 psi per foot of casing |ength or 1500
psi, whichever is greater, but not to exceed
70% of the internal yield of casing, including
t he hydrostatic pressure of fluid colum inside
the casing. After initial pressure is
achi eved, a slow bl eed-off may be partly due to
trapped conpressed air and/or from punping cold
water into casing which is warm due to the
curing cenment behind the pipe. 1In this event,
it would be appropriate to bunp the pressure up
again providing the 30 mnute tinme frame starts

again. |If pressure declines nore than 10%in
30 mnutes or if there are other indications of
a |l eak, corrective measures will be taken.

(2) Wtness the casing pressure test.

(3) Al casing strings shall be pressure tested before
drilling out.

(4) If the operator has hired an i ndependent contractor
to performthe testing and a chart recorder is used, the
i nspector should request a copy of the chart.

(5) Was renedial action taken if test indicated need?

(6) Were all pressure tests recorded in driller's |og
book?

(7) If not tested as directed, check "violation" and take
appropriate enforcenent action.
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26. WVERE ALL WAI TI NG ON CEMENT (WOC) TI MES ADEQUATE TO ACHI EVE A
M NI MUM OF 500 PSI COMPRESSI VE STRENGTH?

a. Requirement. All waiting on cenent tinmes shall be adequate
to achieve a m ninmum of 500 psi conpressive strength at the casing
shoe prior to drilling out.

b. Authority:

(1) 43 CFR 83162.5-1 Environnental Obligations

(2) 43 CFR 83162.5-2(a) Drilling Wlls

(3) 43 CFR 83162.5-3 Safety Precautions

(4) 43 CFR 83164.1, Order No. 1, Approval of Operations
(5) 43 CFR 83164.1, Order No. 2, Drilling Operations

C. Pr ocedur e.

(1) Verify if WOC tinmes are adequate as required by Order
No. 2.

(2) Check for the type of cenent used and the WOC ti nme
for that type.

NOTE: Setting tinme and conpressive strength of
various cenent types can be verified using
servi ce conpany handbooks. Due to the tine
taken to cut off casing, weld on head, nipple
up BOP, and install associated equi pnent, the
WOC time is usually not a problem For
exanple, class "G' cenent with 2% CaCl, at 80NF
will reach a conpressive strength of 1,035 psi
in eight hours. The tinme used to test the bl ow
out prevention equi pnment nay be at | east twelve
hours, therefore WOC tines are usually
adequat e.

(3) Look at the sanple (usually 3) which were taken from
the mxing tub at the time of cenenting casing and check
for hardness.

(4) Check the cenent in place (CIP) tine against the tine
of BOP test.

(5) If the WOC tines are not adequate, check "viol ation”
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and take enforcenent action.
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27. ARE CASI NG SHOE PRESSURE | NTEGRI TY TESTS (MJD WEI GHT EQUI VALENCY
TEST) PERFORMED AND RECORDED | N LOG BOOK?

a. Requirenent: On all exploratory wells, and on that portion
of any well approved for a 5M BOPE system or greater, a pressure
integrity test of each casing shoe shall be perforned. Formation at
the shoe shall be tested to a m ninmum of the nud wei ght equi val ent
anticipated to control the formation pressure to the next casing
depth or at total depth of the well. This test shall be perforned
before drilling nore than 20 feet of new hole.

b. Authority:

(1) 43 CFR 83162.5-1 Environnental Obligations

(2) 43 CFR 83162.5-2(a) Drilling Wlls

(3) 43 CFR 83162.5-3 Safety Precautions

(4) 43 CFR 83164.1, Order No. 1, Approval of Operations
(5) 43 CFR 83164.1, Order No. 2, Drilling Operations

C. Pr ocedur e.

(1) Review the approved APD to identify casing shoe
pressure integrity tests required. |If specific casing
shoe pressure integrity test requirenents are not
addressed in the APD, then Order No. 2 m ninmum standards
shall prevail. See Illustration 6 for an exanple

cal cul ati on.

NOTE: Pressure integrity test of the casing shoe,
often called the equival ent nud wei ght test
(EMAT), can be acconplished in severa
different ways. One nethod is to drill the
casi ng shoe and up to ten feet of new hole in
the formati on bel ow the shoe. Nornmally, after
the cuttings are circulated to the surface, the
bit is pulled up into the surface casing or
appropriate casing string. If the test can be
acconpl i shed under 300 psi, the annul ar
preventer is closed on the kelly. If test
pressures exceed 300 psi, the pipe rans are
closed on the first joint of drill pipe bel ow
the kelly. The kill line valve is then opened
and pressure is applied on the hole by the rig
punp (this pressure will be observed on the
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st and pi pe gauge). Test pressure shall be
applied for thirty m nutes.
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| f test pressure bleeds-off, bunp it back up
and hold for another thirty m nutes. Should
the test not hold, notify the authorized
officer for further instructions. The test
pressure used is based on cal cul ati ons that
determ ne the difference between the
hydrostatic pressure of the fluid in the hole
and the hydrostatic pressure of the anticipated
mud wei ght at the next casing setting depth or
the total depth of the well.

28. ALL | NDI CATI ONS OF USABLE WATER REPORTED TO THE AUTHORI ZED
OFFI CER?

a. Requirenment. All indications of usable water shall be
reported to the authorized officer prior to running the next string
of casing or before plugging orders are requested, whichever occurs
first.

b. Authority:

(1) 43 CFR 83162.5-1 Environnental Obligations

(2) 43 CFR 83162.5-2(a) Drilling Wlls

(3) 43 CFR 83162.5-3 Safety Precautions

(4) 43 CFR 83164.1, Order No. 1, Approval of Operations
(5) 43 CFR 83164.1, Order No. 2, Drilling Operations

C. Pr ocedure.

(1) Review the APD, drilling plan, and conditions of
approval to determne if any usable quality water zones
are anticipated to be encountered. |If these zones are

encountered, has the operator reported the encounter to
t he authorized operator.

(2) Check drillers Iog and ask tool pusher or conpany
representative to determne if any water flows were
encountered. The authorized officer shall determne if
wat er flow sanpl es should be anal yzed.

(3) |If usable quality water zones are not reported, check
violation and require the operator to report on a sundry


NTC 
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noti ce.
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29. ARE W PER PLUGS USED AS REQUI RED?

a. Requirenent. Top plugs shall be used to reduce
contam nation of cenent by displacenent fluid. A bottom plug or
ot her acceptabl e techni que, such as a suitable preflush fluid, inner
string cement nethod, etc., shall be utilized to help isolate the
cenment from contam nation by the nmud fluid being displaced ahead of
the cenment slurry.

b. Authority:

(1) 43 CFR 83162.3-1(e) Drilling Applications and Pl ans
(2) 43 CFR 83162.5-2 Drilling Wells

(3) 43 CFR 83162.5-3 Safety Precautions

(4) 43 CFR 83164.1, Order No. 1, Approval of Operations
(5) 43 CFR 83164.1, Order No. 2, Drilling Operations

C. Pr ocedur e.

(1) Wtness cenenting operation to verify if w per plugs
are utilized. Review of driller's |log may al so provide
this informtion.

NOTE: Top wi per plugs shall be used to help isolate
the cenment from contam nation by the nud being
di spl aced ahead of the cenment slurry and to
reduce contam nation of cement by displacenment
fluid. If bottom w per plugs are not utilized
ot her approved alternative nethods such as
adequate preflush volumes or inner string
cement nmethods, etc., shall be utilized.

(2) If wper plugs or other approved nmethods are not

properly used, check violation and contact the authorized
of ficer for renmedial action.

MUD PROGRAM

30. IS MUD SYSTEM I N ACCORDANCE W TH THE APPROVED APD?

a. Requirenent. The characteristics, use, and testing of
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drilling mud and the inplenmentation of related drilling procedures
shal | be designed to prevent the | oss of well control.
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b. Authority:

(1) 43 CFR 83162.5-2 Control of Wells

(2) 43 CFR 83162.5-2(a) Drilling Wlls

(3) 43 CFR 83162.5-3 Safety Precautions

(4) 43 CFR 83164.1, Order No. 1, Approval of Operations
(5) 43 CFR 83164.1, Order No. 2, Drilling Operations

C. Pr ocedure.

(1) Determine if the nud systemis in accordance with
approved pl an.

NOTE: The APD shall be reviewed to determ ne what the
approved characteristics, use, and testing of
the drilling mud and the inplenentation of
related drilling procedures are adequate to
prevent the |oss of well control.

The APD may have special stipulations that
require special equipnent.

(2) If there is a deficiency and the operator fails to
correct, check "violation" and take enforcenent acti on.

31. ARE APPROPRI ATE QUANTI TI ES OF MUD ON HAND?

a. Requirenment. Sufficient quantities of nud materials shal
be maintained or readily accessible for the purpose of assuring well
control .

b. Authority:

(1) 43 CFR 83162.5-2 Control of Wells

(2) 43 CFR 83162.5-2(a) Drilling Wlls

(3) 43 CFR 83162.5-3 Safety Precautions

(4) 43 CFR 83164.1, Order No. 1, Approval of Operations
(5) 43 CFR 83164.1, Order No. 2, Drilling Operations
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C. Pr ocedure.

(1) Check to see that sufficient quantities of nud are on
hand.

NOTE: When the inspector is checking the rig, he
shoul d check to see that sufficient quantities
of bentonite, weight nud, etc. are on hand to
m x enough mud to fill the hole and circul ate
at the depth they are drilling at the tine of
i nspection. This does not nean full pits of
mud. In many areas prem xed nud is avail able a
short distance fromthe rig which the operator
has the option of utilizing inplace of on hand
nmud.

(2) If the quantities of nmud are inadequate and the
operator fails to correct, check "violation" and take
enf orcenent action.

32. MJD MONI TORI NG EQUI PMENT I N ACCORDANCE W TH APPROVED APD?

a. Requirement. Visual nud nonitoring equipnment shall be in
pl ace to detect volunme changes indicating | oss or gain of circulating
fluid volume. When abnormal pressures are anticipated
el ectroni c/ mechani cal nmud nonitoring equi pment shall be required,
whi ch shall include as a mninmum pit volune totalizer (PVT); stroke
counter; and fl ow sensor.

b. Authority:

(1) 43 CFR 83162.5-2 Control of Wells

(2) 43 CFR 83162.5-2(a) Drilling Wlls

(3) 43 CFR 83162.5-3 Safety Precautions

(4) 43 CFR 83164.1, Order No. 1, Approval of Operations
(5) 43 CFR 83164.1, Order No. 2, Drilling Operations
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C. Pr ocedure.

(1) Check the approved APD to see what additional nud
noni tori ng equi pment i s required.

NOTE: Mud monitoring equi pment is designed to detect
vol ume changes indicating | oss or gain of
circulating fluid volume. |Inspection ensures

t hat equi pnent specified or required in the
approval plan has been properly installed and
is operative. The pit level indicator inits
sinplest formis a piece of cord with a weight
tied on one end and adjusted so that the weight
just touches the level of the nud. A nore
sophi sticated device consists of three
different pits, calibrated so that a | oss or
gain will be recorded on a chart. It is
usually set to give an audible alarmif there
is a pit loss or gain. There my be a fl ow no-
fl ow i ndi cator which records on a chart a | oss
of circulation, or an increase in returns and
may give an audi ble signal. Punmp speed

i ndi cators, also called stroke counters, warn
if the punp speed has increased.

There may be nore equi pnent than the approved
APD required, but there should not be I|ess.

(2) Check nmud nonitoring equi pment consol e panel | ocated
on rig floor or in the doghouse to ensure it is operable
and al arm system functi onal .

(3) If required equipnent is not in place and properly
functioning as required in the APD, check "viol ation" and
enforcenment action.

33. |'S GAS DETECTI ON SYSTEM | NSTALLED?

a. Requirenment: Gas detecting equipnment shall be installed in
the nmud return system for exploratory wells or wells where abnor nmal
pressure is anticipated, and hydrocarbon gas shall be nonitored for
pore pressure changes.
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b. Authority:

(1) 43 CFR 83162.5-2 Control of Wells

(2) 43 CFR 83162.5-2(a) Drilling Wlls

(3) 43 CFR 83162.5-3 Safety Precautions

(4) 43 CFR 83164.1, Order No. 1, Approval of Operations
(5) 43 CFR 83164.1, Order No. 2, Drilling Operations

C. Pr ocedure.

(1) Reviewthe file to determine if the well is an
expl oratory well and if the APD requires gas detecting
equi prment .

NOTE: This capability is provided by nunerous
mud | oggi ng conpani es and are often
referred to as a nud "sniffing" unit.

(2) If required gas detecting equipnent is not in use and
the operator fails to correct, check "violation" and take
enf orcenent action.

34. |'S ANNULUS FILLED I F MJUD LEVEL DROPS BELOW 100 FEET WHI LE
TRI PPl NG?

a. Requirement. The operator shall take all necessary
precautions to keep each well under control at all times and shal
use and maintain material and equi pnment necessary to insure the
safety of operations conditions and procedures.

b. Authority:

(1) 43 CFR 83162.5-2 Control of Wlls

(2) 43 CFR 83162.5-2(a) Drilling Wlls

(3) 43 CFR 83162.5-3 Safety Precautions

(4) 43 CFR 83164.1, Order No. 1, Approval of Operations

C. Pr ocedur e.

(1) The nmud | evel should not be allowed to fall bel ow
100" in the annulus while tripping drill pipe. Although
not a specific requirement of Order No. No. 2, it is
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consi dered a prudent precaution to maintain well control
which is a provision of 43 CFR 8§3162. 5- 2.



NOTE:

(2)

driller
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If the nmud level falls too |ow, the hydrostatic
head may be reduced enough to allow salt water
or hydrocarbons, or both, to enter the bore
hole and could result in a blowut. For
exanple a 100" drop of 9.5 PPG nud reduces the
bottom hol e pressure by 49.4 psi (100 X 0.052 X
9.5 =49.4). In many situations where drilling
just slightly overbal anced, this pressure drop
is sufficient to allow a kick.

The driller should keep the hole full while
tripping out, and should fill the hole at | east
every ten stands or nore often as the |evel
dictates. Mud should not be allowed to fall
bel ow 100" in the annulus while tripping drill

pi pe.

VWhen drill collars are being pulled fromthe
hol e, a greater anount of displacenment occurs
per stand because the size and density creates
a greater displacenent factor. |In sone

i nstances one stand of drill collars wll
create a larger fluid |level drop than five
stands of drill pipe. See Illustration 7 for
an exanpl e cal culation and a conpari son of
fluid | evel drops between drill collars and
drill pipe.

If the crewis pulling a wet string, the punp
could be left engaged if it is powered by an

i ndependent prinme nover. Sone drilling rigs
are equi pped with a trip tank to automatically
fill the hole as fluid Ievel drops in the well
bore. It wll also neasure the anount of nud
required to fill hole. [If the volunme required
to fill the hole is less than that cal cul ated,
according to the pipe pulled, it would indicate
an influx of fluid into the well bore fromthe
formation, which could lead to a bl owout.

Look at the chart recorder to see how often the
filled the hole. The pit nud | evel recorder

shoul d have gone steadily down as the driller came out of
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t he hol e.
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(3) If the level of nmud in the annulus drops bel ow 100
and the operator does not correct by replacing nud, check
"violation" and take enforcenent action.

35. ARE MJUD TESTS RECORDED I N DRI LLER S LOG?

a. Requirement. A mud test shall be perforned every 24 hours,
after nmudding up, to determ ne as applicable: density, viscosity, gel
strength, filtration, and pH

b. Authority:

(1) 43 CFR 83162.5-2 Control of Wlls

(2) 43 CFR 83162.5-2(a) Drilling Wlls

(3) 43 CFR 83162.5-3 Safety Precautions

(4) 43 CFR 83164.1, Order No. 1, Approval of Operations
(5) 43 CFR 83164.1, Order No. 2, Drilling Operations

c. Procedure.

(1) Reviewthe driller's log and the nmud conpany's report
to ensure that these nud tests are bei ng conduct ed.

(2) If mud tests have not been performed within the | ast
24 hours and the operator does not conduct them check
"violation" and take enforcenment action.

36. |'S FLARE SYSTEM | NSTALLED?

a. Requirement. All flare systenms shall be designed to gather
and burn all gas.

b. Authority:

(1) 43 CFR 83162.5-2 Control of Wells

(2) 43 CFR 83162.5-2(a) Drilling Wlls

(3) 43 CFR 83162.5-3 Safety Precautions

(4) 43 CFR 83164.1, Order No. 1, Approval of Operations
(5) 43 CFR 83164.1, Order No. 2, Drilling Operations

C. Pr ocedur e.
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(1) The flare line discharge shall be | ocated not |ess
than 100 feet fromthe well head, having straight |ines
unl ess turns are targeted with runni ng tees.
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(2) Flares shall be positioned downwi nd of the prevailing
wi nd direction and anchored.

(3) The flare system shall have an effective nethod for
ignition. Supplenental fuel shall be provided for
ignition and continuous burning of nonconbusti bl e gases.

(4) If the flare systemis not acceptable and the

operator does not correct the situation, check "violation"
and take enforcenent action.

SPECI AL OPERATI ONS - AI R/ GAS DRI LLI NG

As required by Order No. 2 Section Il1l1. 3., the follow ng equi pnent,
in addition to the equi pnent already specified el sewhere in O der No.
2, shall be in place and operational during all air/gas drilling

operations:
37. |'S ROTATI NG HEAD I N OPERATI NG CONDI TI ON?

a. Requirenent. A properly lubricated and maintained rotating
head shall be in place and operational during air/gas drilling.

b. Authority:

(1) 43 CFR 83162.5-2(a) Drilling Wlls

(2) 43 CFR 83162.5-3 Safety Precautions

(3) 43 CFR 83164.1, Order No. 1, Approval of Operations
(4) 43 CFR 83164.1, Order No. 2, Drilling Operations

C. Pr ocedure.

(1) If air/gas drilling operations are occurring, a
rotating head is required.

NOTE: Rotating head will be used when drilling with
gas, air, or foam It wll also be used when
circulating through the gas buster. Rotating
heads are also a necessary safety precaution
when drilling underbal anced.

(2) \VWhile inspecting rig, observe operation of the
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rotating head.
NOTE: Rubber should be replaced if it is allow ng

fluids and/ or gases to escape through the
rubber sealing el enment.
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(3) If required but not installed or if repairs are
needed and operator does not make corrections, check
"violation" and take enforcenment action.

38. 1S THE BLOO E LI NE | NSTALLED AND THE PI LOT LI GHT AND | GNI TER
| NSTALLED AND OPERATI NG?

a. Requirenment. A straight run, securely anchored bl ooie |line
shal | discharge 100 feet fromthe well during air/gas drilling.

b. Authority:

(1) 43 CFR 83162.5-2(a) Control of Wells
(2) 43 CFR 83164.1, Order No. 1, Drilling Plan
(3) 43 CFR 83164.1, Order No. 2, Drilling Operations

C. Pr ocedur e.

(1) Check to see if the blooie line is securely anchored.

(2) Observe the blooie line while inspecting the rig to
make sure there is a pilot light burning at the end of the
bl ooi e |ine.

NOTE: The pilot light shall be installed and burning
at the end of the blooie line while air/gas
drilling. This is usually acconplished by
usi ng butane/ propane with an igniter.

(3) If the required blooie |line and igniter are not

install ed and the operator does not correct, check
"violation" and take enforcenent action.

39. | S DEDUSTER EQUI PMENT | NSTALLED?

a. Requirenment. Deduster equipment shall be in place and
operational during air/gas drilling.

b. Authority:

(1) 43 CFR 83162.5-1, Environmental Obligations
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(2) 43 CFR 83162.5-3, Safety Precautions
(3) 43 CFR 83164.1, Order No. 1, Approval of Operations
(4) 43 CFR 83164.1, Order No. 2, Drilling Operations
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C. Pr ocedure.

(1) Deduster equipnment is required at the well site
during all air/gas drilling operations.

(2) Check if deduster equipnent is installed and
oper ati onal .

NOTE: Dedust er equi pment shoul d al ways be used when
air/gas drilling unless authorized officer
wai ves requirenment. Dedusting can be
accompl i shed by injecting water into bl ooie
i ne.

(3) If deduster equipnent is required but not installed
or not operable and operator does not correct, check
"violation" and take enforcenent action.

40. 1S MJUD ClI RCULATI ON EQUI PMENT AVAI LABLE FOR RAPI D USE (| NCLUDI NG
RESERVE PI TS AND STEEL TANKS) ?

a. Requirenment. Mud circulation equipnment, water, and nud
mat eri al s (does not have to be prem xed) sufficient to nmaintain the
capacity of the hole and circulating tanks or pits shall be in place
and operational during air/gas drilling.

b. Authority:

(1) 43 CFR 83162.5(c) Control of Wells
(2) 43 CFR 83164.1, Order No. 1, Approval of Operations
(3) 43 CFR 83164.1, Order No. 2, Drilling Operations

C. Pr ocedur e.

(1) Mud circulation equipnent is required for all air/gas
drilling operations.

(2) Check the operation at the well site.

NOTE: Mud circul ation equi pnrent should be avail abl e
for rapid use while air/gas drilling. There
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shoul d al so be enough water and nud avail abl e
to kill the well if necessary. The nud does
not have to be prem xed. |In many areas

prem xed nmud is available froma nud plant a
short distance fromthe rig which the operator
has the option of utilizing inplace of on hand
mud.
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There may be occasi ons where the operator can
get perm ssion to dig earthen pits, and if

necessary, line the pits. |If this perm ssion
has been granted, it should be in the approved
APD.

(3) If the required nmud circul ation equi pnment is not
avai l abl e for rapid use and the operator does not correct,
check "violation" and take enforcenent action.

41. ARE ENG NES EQUI PPED W TH SPARK ARRESTERS OR WATER COOLED
EXHAUST?

a. Requirement. Spark arresters on engines or water cool ed
exhaust shall be in place and operational during air/gas drilling.

b. Authority:
(1) 43 CFR 83162.5-1, Environmental Obligations
(2) 43 CFR 83162.5-3, Safety Precautions
(3) 43 CFR 83164.1, Oder No. 1, Approval of Operations
(4) 43 CFR 83164.1, Order No. 2, Drilling Operations

C. Pr ocedure.

(1) Spark arresters or water cool ed exhaust shall be
utilized on all air/gas drilling operations.

NOTE: Engi ne manuf actures should be consulted when
any nodifications to the exhaust system are
concerned. The objective of this m ninmum
standard is to ensure that any particles being
emtted fromthe exhaust are cooled down to a
tenperature beneath the ignition tenperatures
of any fl ammabl e gases whi ch may occur during
air/gas drilling.

(2) If the required spark arresters or water cool ed
exhaust equi pnent is not being utilized and the operator
does not correct, check "violation" and take enforcenent
action.
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HYDROGEN SULF| DE OPERATI ONS

GENERAL

The inspection of hydrogen sul fide (H,S) operations should be guided
by the approved Application for Permt to Drill (APD). The

requi rements of Order No. 6 should have been built into the approved
APD. Inspectors should review the Drilling Operations Plan (DOP) and
the Public Protection Plan (PPP), if required, prior to an

i nspection. They need to be famliar with the approved site | ayout
and specific requirements as they relate to the H,S requirenents. |f

t he DOP and PPP were not previously reviewed then it would be a good
idea is to take a copy of the DOP and PPP and ask the safety conpany

person or drilling supervisor to go through the operations with the
i nspector. A good inspection approach to follow is shown on the
| nspection Record-Drilling, Form 3160-10.

The inspector should report to the designated safety man upon arriva
at the location. While we are not required to do so, it is good
policy and will help with a cooperative atnosphere for the

i nspection. BLMinspectors nust arrive on location with BLM supplied
H,S safety equi pnent and have been trained in H,S safety in

accordance with current BLM policy. Typically, each inspector needs
to be equipped with a freshly calibrated nonitor and an escape pack.
We are responsible for our enployees, not the drilling or safety

conpany.

| nspections are to be conducted agai nst the approved H,S DOP and PPP,
as required. If the inspector finds operations that are contrary to
the requirenments of Order No. 6, but approved in the APD, the

i nspector should only issue an INC to the conpany after consultation
with the appropriate BLM personnel.

The gravity of violations, corrective actions and nornmal abatenent
periods listed in Order No. 6 are representative of those incidents
nost normally found. It is recognized that these will not fit al
situations and should be nodified within reason when applicable.
When the question of major or mnor violations exists, the overriding
criteria should be the definitions as found in 43 CFR 83160. 0-5.

[ RESERVED SECTI ON ]

[ NOTE: \When the BLM national H,S personnel safety policy is
devel oped, it should be summarized here.]
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ltens 42-56 shall be conpleted if required by the m ni num standards
of Order No. 6, and the approved APD.

42. ARE THE H,S DRI LLI NG OPERATI ONS PLAN AND PUBLI C PROTECTI ON PLAN,
| F REQUI RED, AVAI LABLE AT THE WELLSI TE?

a. Requirenment: The operator shall take all precautions
necessary to provide adequate protection for health, safety, and
protection of property.

b. Authority:

(1) 43 CFR 83162.5-1 Environnental Obligations

(2) 43 CFR 83162.5-3 Safety Precautions

(3) 43 CFR 83164.1, Order No. 1, Approval of Operations
(4) 43 CFR 83164.1, Order No. 2, Drilling Operations
(5) 43 CFR 83164.1, Order No. 6, Hydrogen Sulfide

Oper ati ons

C. Pr ocedure.

(1) A copy of the DOP and PPP, if applicable, shall be at
the well site beginning when the operation is subject to
the terms of Order No. 6. Also check APD for

requi renents.

(2) Check PPP to identify when the plan will be in
effect.

NOTE: The validity of data in the PPP needs to be
confirmed during an inspection. For exanple,
t he inspector should ask to see a copy of the
pl an to ensure conpliance with the requirenent

to have one available at the drilling site.
Check a few phone nunbers to be sure they are
correct. On the way out, spot check whet her

the diagramincludes buildings that may be
occupi ed or roads that are maintained for
direct public access. The purpose of checking
is to ensure that the approved PPP, if

required, accurately reflects the on-the-ground
condi ti ons.
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If the information provided in the APD

i ndi cated that a PPP was not required, the

i nspector needs to spot check the field within
the 100 ppm radi us of exposure (ROE)

Illustration 8 contains Nonographs based upon
the Pasquill-G fford equation which can be
utilized to determ ne the 100 ppm or the 500
ppm ROE.

The i nspector should di scuss several aspects of
the plan with the safety conpany or drilling
supervisor. The operator is to ensure that the
public at greatest risk are notified first.

The plan addresses "when and how' people are to
be notified in case of an enmergency. Also, the
operator is required to have advance briefings
to informthe residents and peopl e responsible
for the safety of occupants of buildings within
the 100 ppm ROE. The briefings are to include
di scussi ons about the manner of informng
peopl e of an energency and the means of for
evacuation fromthe area. The inspector should
di scuss all these aspects of the PPP. The

di scussions will help confirmthe validity of
an approved PPP

(3) Check to make sure that the H,S safety instructions,
DOP and PPP are posted at the well site, usually in the
dog house.

(4) If there are no H,S safety instructions, DOP and/or
PPP posted, check "violation" and take enforcenment action.

WARNI NG When inspecting in areas with known H,S presence,

al ways carry an esacpe pack and know t he operator's
policies and procedures and follow them while inspecting.

43. ARE THE LOCATI ONS OF SAFE BRI EFI NG AREAS AS APPROVED, ARE THEY
DESI GNATED, AND | S SAFE ACCESS PROVI DED TO THEM?

a. Requirenment: The operator shall take all precautions
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necessary to provide adequate protection for health, safety, and
protection of property.
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b. Authority:

(1) 43 CFR 83162.5-1 Environnental Obligations

(2) 43 CFR 83162.5-3 Safety Precautions

(3) 43 CFR 83164.1, Order No. 1, Approval of Operations
(4) 43 CFR 83164.1, Order No. 2, Drilling Operations

(5) 43 CFR 83164.1, Order No. 6, Hydrogen Sulfide
Oper ati ons

C. Pr ocedur e.

(1) If precautions are required, check the conditions at
the well site to see if the nunber of |ocations and access
to safe briefing areas are adequate.

NOTE: Determi ne whether the briefing areas, a m ni num
of two are required, are properly | ocated,
m ni mum of 150 feet fromthe well bore, and
identified. Check whether the primary briefing
area i s designated and whether that area is
typically upwi nd of the rig. Check whether the
briefing areas have at | east one wi nd direction
i ndicator visible fromeach briefing area.

(2) If requirenents are not nmet, check "vi ol ati on" and t ake
enf orcenent action.

WARNI NG When i nspectingin areas w th known H,S presence,

al ways carry an escape pack and knowt he operator's policies
and procedures and follow them while inspecting.

44, |'S A SECONDARY MEANS OF EGRESS AVAI LABLE AND PASSABLE?

a. Requirenent: The operator shall take all precautions
necessary to provi de adequate protection for health, safety, and
protection of property.

b. Authority:

(1) 43 CFR 83162.5-1 Environnental Obligations
(2) 43 CFR 83162.5-3 Safety Precautions
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(3) 43 CFR 83164.1, Order No. 1, Approval of Operations
(4) 43 CFR 83164.1, Order No. 2, Drilling Operations
(5) 43 CFR 83164.1, Order No. 6, Hydrogen Sulfide
Oper ati ons
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C. Pr ocedure.

(1) Verify that neans of egress are acceptable.

NOTE: Check t he access road approach onto the well pad
relative to the well site diagram Check the
| ocati on and mar ki ng of the secondary neans of
egress. |If afootpathis the secondary neans of
egress, check whether it is clearly marked and
passable. Flagging is considered mnimally
necessary for clearly marking the path. To judge
whet her the path i s consi dered passabl e, consi der
whet her the route has been cl eared enough for
peopl e to nove freely. Al so consider whether a
path is so steep that ordi nary people will not be
abl e to escape.

(2) If requirenments are not net, check "viol ati on" and t ake
enf orcenent action.

WARNI NG When i nspectingin areas wth known H,S presence,

al ways carry an escape pack and knowt he operator's policies
and procedures and follow them while inspecting.

45. | S REQUI RED SAFETY EQU PMENT FOR ESSENTI AL PERSONNEL AVAI LABLE AND
OPERABLE?

- PORTABLE H,S AND SO, det ectors?

- SELF- CONTAI NED BREATHI NG APPARATUS?

- EXPLOSI ON PROOF VENTI LATI ON FANS?

- OTHER EQUI PMENT AS APPROVED | N THE DRI LLI NG CPERATI ONS PLAN?

a. Requirement: The operator shall take all precautions
necessary to provi de adequate protection for health, safety, and
protection of property.

b. Authority:

(1) 43 CFR 83162.5-1 Environnental Obligations
(2) 43 CFR 83162.5-3 Safety Precautions
(3) 43 CFR 83164.1, Order No. 1, Approval of Operations

(4) 43 CFR 83164.1, Order No. 2, Drilling Operations
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(5) 43 CFR 83164.1, Order No. 6, Hydrogen Sulfide
Oper ati ons




C.
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Pr ocedure.

(1) If the approved APD specifies personnel safety
equi pment for H,S, checktoseeif all required equi pnent is
provi ded.

NOTE: The nunmber of 30-m nute air packs, five m nute
packs, portable H,S sensors, resuscitation and
first aid kits should be specified in the
approved DOP and PPP. Thi s equi pnent shall be
provided at the well site.

Determne if respirators are of an approved type
(ANSI St andard Z88. 2- 1980 shoul d be st udi ed ahead
of tinme) and are | ocated where they arereadily
accessi ble. The i nspector needs to determ ne
whet her there is at |east one unit for each
essential personontherig. It'sagoodideato
di scuss the protective breathing systens with the
saf ety person. The i nspector shoul d determ ne
whi ch ri g personnel (by position) are desi gnated
"essential" (a conpany decision) and mnimally
necessary to maintain control of the well.

Many respiratory protection systens are usedin
di fferent configurations. If they have a cascade
system the face masks would usually be in
protective boxes aroundtherigfloor. If they
use 30-m nute self-contained br eat hi ng
appar atuses, they are usually i n protective cases
and may be found at the safe briefing areas, the
rigfloor and various | ocati ons t hroughout the
wel | site. Escape packs for the rig personnel are
commonl y | ocated i n the dog house, rig floor, nud
trailers and nud punp roons. |f the inspector

has t he opportunitytowitnessadrill, it wll
be easy to deci de whet her the systemthey are
usi ng has equi pnent "accessible". If it appears

t hat rig hands, includingthe derrick hand, have
difficulty locating their equiprment, discuss wth
the safety person the "accessibility" question.
All respiratory equi pment shoul d be checked to
ensure that it is clean and in good working order.
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(2) Check to see if required comruni cati on systens are

avai |l abl e.

NOTE:

There are two requirenents for communi cation
systens when operating under Order No. 6
requi rements. First, thereis arequirenent to
have a neans of communi cation for those essenti al
personnel for times when they are wor ki ng under
mask. Typically, they will have chal kboar ds,
pads and pencils, a systemof hand si gnals, or
bui l t-in m crophones or voi ce boxes i n t he masks.
| f they use sonet hing unusual, the inspector
m ght ask for an expl anati on or denonstrationto
showt hat t he comuni cation nethod is effective.

Second, there shall be sonme effective neans of
communi cati ng out si de the operation froma safe
area. Check to see what ki nd of systemthey have
avai |l abl e and where it can be |located. If an
unusual system is being used, again, an
expl anati on or denonstrati on may be requestedto
show effectiveness.

(3) Check the approved APD (DOP) to seeif the H,Ssafety
measures require explosion proof ventilation fans.

NOTE:

Expl osi on proof ventilation fans should be
avai | abl e to pl ace under therig fl oor and sweep
across thecellar. H,Swill settleinthelow
pl aces and positioningthe fans i n such a manner

will help keep the cellar clear of H,S.

Precautions shall be taken even where fans are
provi ded. Fans may be required in any encl osed
area where H,S could create a hazard.

(4) If any of the required equi pnent i s not provided, check
"violation" and take enforcenment action.

WARNI NG  When i nspectinginareas with known H,S presence,
al ways carry an escape pack and knowt he operator's policies
and procedures and follow them while inspecting.
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46. ARE I NI TI AL AND WEEKLY H,S AND WELL CONTROL DRI LLS HELD AND
RECORDED ON THE DRI LLER S LOG?

a. Requirenent: The operator shall take all precautions
necessary to provi de adequate protection for health, safety, and
protection of property.

b. Authority:

(1) 43 CFR 83162.5-1 Environnental Obligations
(2) 43 CFR 83162.5-3 Safety Precautions
(3) 43 CFR 83164.1, Order No. 1, Approval of Operations

(4) 43 CFR 83164.1, Order No. 2, Drilling Operations
(5) 43 CFR 83164.1, Order No. 6, Hydrogen Sulfide
Operati ons

C. Pr ocedure.

(1) Checkdriller's|logbooktoseeif weeklydrills were

hel d.

NOTE: The i nspect or shoul d check the drillers |og, tour
sheet, or its equival ent for notation of routine
HSdrills. If adrill has not been conducted in
t he past week, weekly drills are required, the
i nspector should ask that adrill be conductedin

hi s/ her presence. |If the weekly H,Ssafety drill
has not been conducted, an | NCshoul d be witten.

The i nspector shoul d ask t he saf ety conpany or
the drilling supervisor for alist of nanes of
t he essenti al personnel show ng the dates of
their H,Straining. Training shall conformto
the requirements specified in APl RP 49,
Reconmmended Practices for Safe Drilling of Wlls
Cont ai ni ng Hydrogen Sul fide, Section 2. The |li st
shoul d i ncl ude the essenti al personnel in each
tour. If no such |ist exists, the inspector
coul d ask one or two of thedrilling crewabout
their nmost recent HS certification. The
requirenent is that initial HS training be
conpl eted when drilling reaches a depth of 500
f eet above, or three days prior to penetrating
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(whi chever comes first) the first zone contai ni ng
or reasonably expected to contain H,S.
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| f training has not been conducted, the i nspector
shoul d i ssue an I NC. Consi deration of whet her
t he operationis unsafe and shutting-inthe well
is warranted will require good field judgenent.

NOTE: Weekl y HS drills my be conducted in
conjunction with BOP drills.

(2) If the weekly H,S drills were not conducted, check
"violation" and take enforcement action.

WARNI NG Wien i nspecting in areas w th known H,S presence,

al ways carry an escape pack and knowt he operator's policies
and procedures and follow them while inspecting.

47. |1 S PERMANENT H,S DETECTI ON AND MONI TORI NG EQUI PMENT | NSTALLED,
TESTED AND OPERABLE?

- ARE LOCATI ONS OF SENSI NG PO NTS AS APPROVED?
- ARE H,S DETECTOR/ MONI TOR TESTS RECORDED ON DRI LLER' S LOG?

a. Requirenment: The operator shall take all precautions
necessary to provi de adequate protection for health, safety, and
protection of property.

b. Authority:

(1) 43 CFR 83162.5-1 Environnental Obligations

(2) 43 CFR 83162.5-3 Safety Precautions

(3) 43 CFR 83164.1, Order No. 1, Approval of Operations
(4) 43 CFR 83164.1, Order No. 2, Drilling Operations
(5) 43 CFR 83164.1, Order No. 6, Hydrogen Sulfide
Oper ati ons

C. Pr ocedure.

(1) Check the approved H,S safety instructions and PPPto
see if H,S detection and noni tori ng equi pnent are required.
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NOTE: The i nspector shoul d check the nonitors with the
desi gnated safety person or rig supervisor
(t ool pusher). These people are famliar with
sensor | ocations and cal i bration/ mai ntenance
procedures. There shall be a m ni mumof three
sensors. The three sensors shall be |l ocated at
t he shal e shaker, the bell nipple, andtherig
floor. The alarmshoul d be set to activatethe
visible warning system (flashing light for
exanpl e) at 10 parts per mllion (ppm H,Sin
air. The audi bl e al armshoul d activate at 15 ppm
HS in air. They shall be calibrated and
mai nt ai ned i n accordance wi th t he manuf acturers
specifications. The person responsible for the
al armset and cal i brati on met hods used shoul d be
consul ted since this equi pment i s not easy to
test. |If the inspector has the opportunity to
w tness an H,Sdrill, have the safety person use
H,Sto activatethe alarns. |f the al arns do not
activate, ask for a denonstration of the
calibration and al arm set procedure.

(2) If required detection and nonitoring equi pnment i s not
install ed, check "violation" and take enforcenent action.

WARNI NG When i nspecting in areas with known H,S presence,
al ways carry an escape pack and knowt he operator's policies
and procedures and follow them while inspecting.

48. |S WND DI RECTI ON EQUI PMENT | NSTALLED AND VI SI BLE?

a. Requirenent. The operator shall take all precautions
necessary to provi de adequate protection for health, safety, and
protection of property.

b. Authority:

(1) 43 CFR 83162.5-1 Environnental Obligations
(2) 43 CFR 83162.5-3 Safety Precautions
(3) 43 CFR 83164.1, Order No. 1, Approval of Operations
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(4) 43 CFR 83164.1, Order No. 2, Drilling Operations
(5) 43 CFR 83164.1, Order No. 6, Hydrogen Sulfide
Oper ati ons
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C. Pr ocedure.

(1) Check approved APDto see what wi nd di recti on equi pnent
is required.

(2) Check drill site for location of w nd socks or

streaners.

NOTE: W nd direction indicators are to be install ed
once the drilling reaches a depth of 500 feet

above, or three days prior to penetrating
(whi chever cones first) the first zone contai ni ng
or reasonably expected to contain HS. Any
devi ce that i ndi cates w nd direction such as w nd
socks, streaners, vanes, snoke, and pennants are
acceptable. A m nimumof two indicators are
normal | y requi red. They shoul d be at di fferent
el evati ons such as ground | evel and tree top
hei ght. One shall be visible fromeach principle
wor ki ng area. To check this, gotorig floor,
mud m Xxi ng area, shal e shaker area, punp house,
safe briefing areas, and onsite trailers.

(3) If requiredw nddirection equipnent is not install ed,
check "violation" and take enforcenent action.

WARNI NG Wen i nspectingin areas with known H,S presence,

al ways carry an escape pack and knowt he operator's policies
and procedures and follow them while inspecting.

49. ARE CAUTI ON/ DANGER SI GNS LEG BLE, VI SI BLE AND POSTED A SAFE
DI STANCE FROM THE LOCATI ON?

a. Requirenment. The operator shall take all precautions
necessary to provi de adequate protection for health, safety, and
protection of property.

b. Authority:

(1) 43 CFR 83162.5-1 Environnental Obligations
(2) 43 CFR 83162.5-3 Safety Precautions
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(3) 43 CFR 83164.1, Order No. 1, Approval of Operations
(4) 43 CFR 83164.1, Order No. 2, Drilling Operations
(5) 43 CFR 83164.1, Order No. 6, Hydrogen Sulfide
Oper ati ons
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C. Pr ocedure.

(1) Check to see if Caution/Danger signs are required.

NOTE: The approved safety instructions and public
protection plan describe the danger signs in
detail (size, lettering, color and context).

War ni ng si gns/ fl ags shall be di spl ayed when t he
drilling reaches a depth of 500 f eet above, or
t hree days prior to penetrating (whi chever cones
first) thefirst zone containing or reasonably
expected to contain H,S. When arriving at the
drilling location, the inspector should note
whet her the signs are posted. |f so, check to
see whet her the signis approxi mately 200 to 500
feet fromthe edge of the |l ocation. Then, check
all other "controlled" accesses for properly
| ocat ed war ni ng signs/flags. The signs shall be
| egi bl e and bi g enough so that they can be easily
read as t he i nspect or approaches the well site.
No m ni mum or maxi num si ze i s mandated. The
| anguage is mandated in Order No. 6. Unless
speci fically approved ot herw se, the | anguage
shal | read:

DANGER - PO SON GAS
HYDROGEN SULFI DE

and in smaller lettering:
Do Not Approach If Red Flag is Flying

| f the signs do not have thi s exact | anguage (but
it seens to nean t he sane) and t he | anguage has
not been specifically approved, do not
i mredi ately i ssue an I NC. Cont act t he approvi ng
official and ask whether they would grant a
ver bal approval for the | anguage actual ly on the
si gns.

Ther e needs t o be enough roomfor a vehicle (full
size pickup truck or smaller) to turn around
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bef ore reachi ng the edge of the well pad. It is
not necessary to have speci al turn around areas
unl ess required in the approved APD.
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Order No. 6 states that warning signs will be at
all "controlled" accesses. This neans all roads
that lead to the well site. A good way to
understand the intent is to consider that
"uncontrol |l ed" access woul d i ncl ude any ot her
means of approaching the l|ocation |ike on
hor seback, on foot across country, or thelike.

OSHA st andard col ors for operational danger signs
are red, white, and black. Caution signs are
yel I owand bl ack. Either are acceptabl e for BLM
m ni mum st andar ds.

The signs shall be visible under all normal
lighting conditions. To inspect against this
requi renent, check t o see whet her the signs are
pl aced such that the vehicle headlights woul d
illum nate the signs at night. If so, consider
the requirenment net.

(2) When approaching the drill site, check the warning
signs posted alongthe accesstothedrill site and seeif
they shall nmeet the required standards as specified.

(3) If requirenents are not nmet, check "viol ation" and t ake
enforcenent action.

WARNI NG Wien i nspecting in areas with known H,S presence,
al ways carry an escape pack and knowthe operator's policies
and procedures and follow them while inspecting.

50. ARE WARNI NG FLAGS, FLARE GUN AND FLARES AVAI LABLE?

a. Requirenment. The operator shall take all precautions
necessary to provi de adequate protection for health, safety, and
protection of property.

b. Authority:

(1) 43 CFR 83162.5-1 Environnental Obligations
(2) 43 CFR 83162.5-3 Safety Precautions
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(3) 43 CFR 83164.1, Order No. 1, Approval of Operations
(4) 43 CFR 83164.1, Order No. 2, Drilling Operations
(5) 43 CFR 83164.1, Order No. 6, Hydrogen Sulfide
Oper ati ons
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Pr ocedure.

(1) Check to see if Caution/Danger flags are required.

NOTE: The i ndi vidual authorizedtoignitethewell, if
thereis ablowut, shall beidentifiedinthe

PPP (a flare gun is needed to ignite the well).

I f H,S has been det ected at any of the sensors in
concentrations of 10 ppmor greater, aredflag
shal |l be flying at the signs at the control |l ed
accesses. Refer to the BLM s H,S policy when
approaching a wellsite displaying a red fl ag.

(2) The inspector needs to ask the safety person or
drilling conpany supervisor about the person (position)
responsi bl e for deciding whentoignite an uncontrolled
wel | .

NOTE: The i nspect or shoul d ask what neans woul d be used
toignite the well and decide whether it is a
sui tabl e mreans. Normally a flare gun, with at
| east two usable flares, or simlar deviceis
used. The reason for such a deviceisto be able
toensureignitionfroma safe distance. If the
devi ce to be used i s unusual , ask for i nformation
about howit is used. The inspector needs to
judge the safety and effectiveness of the
ignition technique.

| f the produced gas cont ai ns hi gh percent ages of
ni trogen, carbon di oxi de, or ot her inert gases,
t he gas streamwi | | not ignite. The DOP should
address this situation.

(4) If requirenents are not nmet, check "viol ati on" and t ake
enforcement action.

WARNI NG Wien i nspecting in areas w th knowmn H,S presence,
al ways carry an escape pack and knowt he operator's policies
and procedures and follow them while inspecting.
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51. |I'S EQUI PMENT H,S TRI MVED AS REQUI RED?

a. Requirenent. The operator shall take all precautions
necessary to provi de adequate protection for health, safety, and
protection of property.

b. Authority:

(1) 43 CFR 83162.5-1 Environnental Obligations
(2) 43 CFR 83162.5-3 Safety Precautions
(3) 43 CFR 83164.1, Order No. 1, Approval of Operations

(4) 43 CFR 83164.1, Order No. 2, Drilling Operations
(5) 43 CFR 83164.1, Order No. 6, Hydrogen Sulfide
Operati ons

C. Pr ocedur e.

(1) Order No. 6 requires that all equi pnent that has the
potential for exposure to H,S shall be suitable for H,S
service.

NOTE: The requirenment is that the netallurgical
properties of materials shall conformto NACE
Standard MR0O175-90, Material Requirement -
Sulfide Stress Cracking Resistant Metallic
Materials for QG lfield Equipnent. Al so,
el astoners, packing, and sim |l ar parts that may
be exposed to H,S are to be resistant to the
maxi numanti ci pat ed t enper at ures of exposure.
These are a very difficult requirenents to
i nspect against if the approval is unclear. To
i nspect equi pment, the inspector nust first be
fam liar with the NACE St andard MR0175-90, the
specific APD approval, and equi prment
manuf acturer's ratings of many types of
equi pnent. Discussingthe requirenents withthe
drilling supervisor is a good start. The
i nspector will, however, need to confirmthat the
equi pnment is the suitable grade and type for
exposure to H,S. Manuf acturer supply cat al ogs
and tubul ar books will be needed to conpare
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equi pmrent nodels and steel grade markings.
Illustration 9 is a cross reference for steel
hardness scales. Illustration10is a parti al
list of H,S service BOPE designhati ons.
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| f the inspectionreveal sthat only sone of the
required equi pnent is H,Strinmred, the inspector
needs to contact the authorized officer. Sone
types of equi pnent can be operated in an H,S
envi ronnment wi thout specifically being "H,S
trinmed". Many aspects are considered when
sel ecti ng equi pnent for an H,S environnent. APD
revi ewand anal ysi s shoul d have consi dered t hese
aspects and approval granted based on ot her
aspects. Therefore, discussions with the
approving official is necessary prior toissuing
an I NC for equipnment that is not H,S trinmmed.

(2) If requirenents are not nmet, check "viol ati on" and t ake
enf orcenent action.

WARNI NG When i nspectingin areas with known H,S presence,
al ways carry an escape pack and knowt he operator's policies
and procedures and follow them while inspecting.

52. I S REMOTE KILL LI NE | NSTALLED AND TESTED?
a. Requirenent. The operator shall take all precautions

necessary to provi de adequate protection for health, safety, and
protection of property.

b. Authority:

(1) 43 CFR 83162.5-1 Environnental Obligations
(2) 43 CFR 83162.5-3 Safety Precautions
(3) 43 CFR 83164.1, Order No. 1, Approval of Operations

(4) 43 CFR 83164.1, Order No. 2, Drilling Operations
(5) 43 CFR 83164.1, Order No. 6, Hydrogen Sulfide
Operations
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C. Pr ocedure.

(1) Check the approved APDto see if H,Ssafety requires a
remote kill 1ine.

NOTE: Order No. 6 and the DOP requires arenote kill
line. It iscommonopracticetorunthislineto
t he end of the catwal k. This will protect the
lineandresult inalengthof 60'-65 . They are
constructed of 2" pipe and shall neet the
pressure demands of the BOP stack.

(2) Whileat thewell site, checktoseeif arenote kill
has been installed and tested as required.

(3) If requirenents are not nmet, check "vi ol ati on" and t ake
enf orcenent action.

WARNI NG When i nspecting in areas w th known H,S presence,

al ways carry an escape pack and knowthe operator's policies
and procedures and follow them while inspecting.

53. |'S FLARE SYSTEM DESI GNED TO SAFELY GATHER AND BURN H,S?

- | S THE FLARE SYSTEM EQUI PPED W TH A SAFE AND SUI TABLE MEANS
OF | GNI TI ON?

- | S THE FLARELI NE MOUTH AT LEAST 150° FROM THE WELLBORE?

- | F NONCOVBUSTI BLE GAS | S TO BE FLARED, | S SUPPLEMENTAL FUEL
AVAI LABLE?

a. Requirenment. The operator shall take all precautions
necessary to provi de adequate protection for health, safety, and
protection of property.

b. Authority:

(1) 43 CFR 83162.5-1 Environnental Obligations
(2) 43 CFR 83162.5-3 Safety Precautions
(3) 43 CFR 83164.1, Order No. 1, Approval of Operations

(4) 43 CFR 83164.1, Order No. 2, Drilling Operations
(5) 43 CFR 83164.1, Order No. 6, Hydrogen Sulfide
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Oper ati ons
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C. Pr ocedure.

(1) Order No. 6 requires aflare systemto safely gather
and burn H,S gas.

NOTE: The i ntent i s that any vol unme/ concentrati on of
H,S- bearing gas, if nmore than a single, |ow
vol une incident (puff), will be gathered and
flared. Any |l owvolune, singleincident rel ease
of H,S, however, couldtrigger (if a high enough
concentration) inplenentation of the public
protectionplan. If H,Sgasis beingflared, a
sul fur dioxide detector -nonitor shall be
avai l abl e to check i npact area. Any type is
acceptabl e as | ong as t he concentrati on can be
measured and is in good working order.

(2) Checktheflarelinetoseeif aflarepilot |ight was
installed, and the igniter is operable.

NOTE: A flare pilot light with igniter should be
installed on a flare line where there is a
possi bility of stacking H,S.

(3) If aflare systemwithigniter is not installed and
operabl e, check "violation" and take enforcenment action.

WARNI NG Wien i nspectingin areas with known H,S presence,
al ways carry an escape pack and knowt he operator's policies
and procedures and fol |l owt hemwhi |l e i nspecti ng. Wen H,S
is flared, one of the conbustion products is sul fur dioxide
(SO). SO, is atoxic substance and shoul d be avoi ded. A
sel f-contai ned breat hi ng apparatus is still necessary even
after the H,S is flared.

54. ARE MJD- GAS SEPARATCOR AND ROTATI NG HEAD | NSTALLED AND OPERATI ONAL
( EXPLORATI ON VEELLS ONLY) ? ARE DEGASSERS | NSTALLED AND OPERABLE?

a. Requirenment. The operator shall take all precautions
necessary to provi de adequate protection for health, safety, and
protection of property.
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b. Authority:

(1)
(2)
(3)
(4)
(5)

43 CFR 83162.5-1 Environnental Obligations
43 CFR 83162.5-3 Safety Precautions
43 CFR 83164.1, Order No. 1, Approval of Operations

43 CFR 83164.1, Order No. 2, Drilling Operations
43 CFR 83164.1, Order No. 6, Hydrogen Sulfide

Oper ati ons

C. Pr ocedur e.

(1) Check the approved APDto see if the DOP requires a

mud/ gas separ ator.

NOTE: Degassi ng equi prment shall conform to the
specifications outlinedin APl RP 49, Recomrended
Practices for Safe Drilling of Wells Cont ai ni ng
Hydr ogen Sul fi de, Section 5.14. The i nspector
must ensure equi pnent | ocationis optim zed and
fully functional when drillingreaches a depth of
500 feet above, or three days prior to
penetrating (whi chever comes first) the first
zone cont ai ni ng or reasonably expected to contain
H,S.

NOTE: The "gas buster” should be trimed for HS
service. The rotating head and all other
associ ated equi pment, if required, should be
trinmmed for H,S service.

(2) Check to see if all requirenments have been net.

(3) If required nud/ gas separator and associ at ed equi pnent

are not install ed and operabl e, check "vi ol ati on" and t ake
enf orcenent action.

WARNI NG When i nspectingin areas with known H,S presence,
al ways carry an escape pack and knowt he operator's policies
and procedures and follow them while inspecting.
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55. |'S THE REMOTE CONTROLLED CHOKE | NSTALLED, TESTED AND OPERABLE?

a. Requirenent. The operator shall take all precautions
necessary to provi de adequate protection for health, safety, and
protection of property.

b. Authority:

(1) 43 CFR 83162.5-1 Environnental Obligations

(2) 43 CFR 83162.5-3 Safety Precautions

(3) 43 CFR 83164.1, Order No. 1, Approval of Operations
(4) 43 CFR 83164.1, Order No. 2, Drilling Operations
(5) 43 CFR 83164.1, Order No. 6, Hydrogen Sulfide
Oper ati ons

C. Pr ocedure.

(1) Check the approved APDto seeif the safety neasures
require renotely controll ed choke val ve(s).

NOTE: One of the chokes shall be renmpte controlledif
there is a chance of encountering H,S. This
al | ows much cl oser coordinati on between t he punp
speed and t he choke val ve. Arenotely controll ed
choke val ve coul d nake the di fference between
savi ng and | osi ng the wel | and personnel. If the
APD does not require arenotely control |l ed choke
valve inan H,Sarea, report thistothe office
engi neering staff for clarification.

(2) Verify the presence of arenote controll ed choke, if
required.

(3) Verify that the control is installed and operable.

(4) If therenote control is not installed as required,
check "violation" and take enforcenent action.

WARNI NG When i nspecting in areas w th known H,S presence,
al ways carry an escape pack and knowthe operator's policies
and procedures and follow them while inspecting.
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56. |S THE pH OF FRESHWATER MJUD 10. 0 OR ABOVE UNLESS OTHERW SE
APPROVED?

- ARE SUFFI CI ENT QUANTI TI ES OF MJD ADDI TI VES TO SCAVENGE H,S
AVAI LABLE AT THE WELLSI TE ( EXPLORATORY WVELLS ONLY) ?

a. Requirenent. The operator shall take all precautions
necessary to provi de adequate protection for health, safety, and
protection of property.

b. Authority:

(1) 43 CFR 83162.5-1 Environnental Obligations
(2) 43 CFR 83162.5-3 Safety Precautions

(3) 43 CFR 83164.1, Order No. 1, Approval of Operations

(4) 43 CFR 83164.1, Order No. 2, Drilling Operations
(5) 43 CFR 83164.1, Order No. 6, Hydrogen Sulfide
Oper ati ons

C. Pr ocedure.

(1) The inspector shouldreviewthe nud check sheets | eft
by the contracted nmud conpany to determ ne whether the
requi rements for nud properties are net.

NOTE: Unl ess ot herwi se approved, the nud shall be
mai nt ai ned with a pHof 10 or higher inafresh
wat er - based nud system Thi s nay be done with
the addition of caustic soda. Order No. 6
| anguage al so says that the pHrequirenment i s not
necessary if formation characteristics or nud
types justify alesser pHlevel. Theintent of
the requirenent is that such systens need pri or
approval . The i nspector needs to di scuss t he nud
programw t h t he approving official if | esser pH
mud isinuse. If the approvingofficial cannot
be contacted i medi ately, the inspector should

l et thedrilling supervisor knowof the concern.
Col | ect avail abl e informati on on t he nud program
inuseandtell thedrilling supervisor that an

answer onthe suitability of the nud programwi | |
be forthcom ng. The approving official may
nodi fy the approval if deemed appropriate.
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(2) Check to see if scavengers are on hand if the pHis

bel ow 10.

NOTE:

For wel | s where fornmation pressures are unknown
(usually identifiedinthe APD), H,S scavengers
and neutralizers shall be on location and in
sufficient quantities to treat the active nud
system The inspector should observe the
contents of nud additives in the nud
trailer/house to determne if roughly enough
scavengers and neutralizers exist. If the
i nspect or cannot determ ne what is "roughly
enough" then the approving official should be
cont act ed.

(3) If requirenents are not net and the operator failsto

correct,

check "violation" and take enforcenent action.

WARNI NG When i nspectinginareas with known H,S presence,
al ways carry an escape pack and knowt he operator's policies
and procedures and follow them while inspecting.

OTHER REQUI REMENTS PER APPROVED APD AND LEASE TERMS.

[o RN @@ ay )

NOTE:

There may be condi ti ons of approval or speci al
stipul ati ons that are not covered by t he check
list itenms 1-55. These special requirenents

shoul d be entered here for inspection purpose.

DESCRI PTI ON OF OPERATI ONS W TNESSED?

Descri be all

operations witnessed during the inspection.
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ACCUMULATOR SI ZI NG

The follow ng nethod can be utilized to size accunul ator systens:
1. Properly identify BOP equi pnent in use.

2. Determ ne the necessary gallons of hydraulic fluid to
cl ose each conponent.

NOTE: Two (2) ram BOP stack total volune is
determ ned by nultiplying the gallons by 2.

Three (3) ram BOP stack total volunme includes
the required 50% safety factor and is
mul tiplied by 3.

3. Cal cul ate the volune of fluid the accunul ator system can
provide. This volunme nust exceed the closing gallons from
step 2.

As denonstrated in the exanples, the accumnul ator volune exceeds the
gallons to cl ose vol une.
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lllustration 5, page 1

CASI NG STRI NG PRESSURE TEST

The maj or concernincasing string pressuretestsis not toexceed 70%
of the internal yield (burst) pressure (Pygp Of the casing while
achi eving the test pressure (P . The point of concern usually occurs
at t he casi ng shoe because the nmud col um exerts its maxi numpressure
at that depth. However, in tapered strings each section shoul d be
checked.

Pressure at the shoe (Pgye) i S the pressure exerted onthe casing shoe
during the test and i ncludes the test pressureplus the hydrostatic
pressure of the nud colum, and may be cal cul ated the foll ow ng
equation: Prgr + (0.052 * Mud Wei ght * Depth) or by utilizing the
nonogr aphs. Nonmographs 1, 1A, and 2 were devel oped to quickly
determ ne Pge. The point which P changes from 1500 psi to 0.22
psi/ft occurs at 6818 feet. Nonograph 1 adds 1500 psi to the nud
colum for wells | ess than 6818 feet deep, Nonograph 1Ais an expanded
ver si on of Nonograph 1 for casi ng depthe to 2000 feet, and Nonogr aph 2

adds 0.22 psi/ft to the nmud colum for wells deeper than 6818 feet.

To determ ne t he proper pressure for the casing string pressure test,

the foll ow ng process may be used: Obtain PygpfromAPI Bull 5C2,

Per f ormance Properties of Casing, Tubing and Drill Pipe, Table 1 and
multiply this value by 0.7 to determ ne the maxi numpressure to be
pl aced on t he casi ng shoe (0. 7*Pygp . (O wherever the critical casing
poi nt exists). Next, determ nePg fromeither acalculationor from
t he appropri at e nonogr aph usi ng t hose val ues for nud wei ght and casi ng
setting depth which exist at the tinme of the test.

The nonmogr aph values are not the |ast stepinthis determ nation.
Shoul d 0. 7*Py,gp exceed t he nonograph val ue, P mMay be appli ed
directly at the surface (Psc). However, if Pgyexceeds 0. 7*Py g Psec
shoul d be | owered so t he pressure opposite the shoe does not exceed t he
0. 7*Py,gp val ue. Thi s can be done by subtracting the difference between
the two (Pgye - 0. 7*Pygp) from Prgsr.

Exanpl es are on the next page.
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lllustration 5-1 (cont'd)

CASI NG STRI NG PRESSURE TEST

EXAMPLES:

Assune: 95/8inch, K-55, 401b/ft casing set at 1400 feet with

9 ppg nmud in the hole.
From APl Bull 5C2, Pygp = 3950 psi; 0.7*Pygp = 2765 psi.
From Nonmograph 1, Pgwe = 2175 psi (calculates to 2155 psi).

Because 0. 7*Py,gp exceeds Pgyx,
Psrc = Presr = 1500 psi .

Assune: 7 inch, N-80, 29 1b/ft casing set at 10,000 feet with
10 ppg mud in the hole.

From APl Bull 5C2, Pygp = 8160 psi; 0.7*Pygp = 5712 psi.

From Nonmograph 2, Pgee = 7350 psi (calculates to 7400 psi).

Because Pg exceeds 0. 7* Py gp

I:)TEST - (PSH(]E - O 7* I:)YI ELD)
2200 - (7400 - 5712) = 512 psi.

I:)SFC
I:)SFC
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CASI NG SHOE PRESSURE | NTEGRI TY TEST

This test is a determnation that the formation directly bel ow t he
casing setting depth is capable of maintaining the pressure exerted
by the nud wei ght necessary to drill down to the next casing setting
point. This in reality is a nmud wei ght equival ence test. To
determ ne the pressure to be added to the nud colum at the surface
(Psec), the follow ng equati on may be used

Pgc = 0. 052* TVD* (MA - MA)

Where: TVD = True Vertical Depth, feet
MM = Mud Wei ght at the Next Casing Point, ppg
and, MA = Mud Weight at the Current Casing Point, ppg.

EXAMPLES:

1. Assune: Surface Casing set at 1300 feet with 9 ppg nud

in the hole. It is anticipated that 11 ppg nud
wi |l be necessary to drill to the next casing
setting point of 8000 feet.

Utilizing the equation: Pgc = 0.052*TVD*( MV - MA)
Psee = 0.052*1300*(11 - 9)
Psee = 135 psi

Add 135 psi at the surface to the existing nmud colum to
achi eve a nmud wei ght equival ence test.

2. Assune: I ntermedi ate Casing set at 7000 feet with 10
ppg mud in the hole. It is anticipated that 13
ppg nud will be necessary to drill to the next

casing setting point of 11500 feet.

Utilizing the equation: Pgc = 0.052*TVD*(MN - MAN)

0.052*7000* (13 - 10)

I:)SFC
Psee = 1092 psi

Add 1092 psi at the surface to the existing nud colum to
achi eve a nud wei ght equival ence test.
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HYDROSTATI C PRESSURE DROP
DRLL COLARS VS. DRILL PIPE

To determ ne the feet of drill string which can be pulled equal to 100
ft. of fluid drop in the hole, the followi ng equation nmay be used:

100 (CC - DF)

Where: X = Feet of Drill String Which Can Be Pull ed, Feet
CC = Casing Capacity Factor, Barrels/Linear Foot (Bbls/LF)
and, DF = Steel Displacenent Factor, Bbls/LF
NOTE: This fornmula assunmes dry pipe is being pulled.
ASSUME: 9 5/8" 36 #/ FT CASI NG,
4 1/2" 16.60 #/ FT IF DRI LL PIPE
and 7"0D X 2 3/4"1D 111 #/ FT DRI LL COLLARS.
FROM THE TABLES ON PAGE 2 OF THI S | LLUSTRATI ON:
Casing Capacity Factor = 0.07730 Bbl s/Li near Foot (Bbls/LF)

Drill Pipe Steel Displacenent Factor = 0.00634 Bbls/LF
Drill Collar Steel Displacenent Factor = 0.04025 Bbl s/LF

Calculate the fluid drop frompulling Drill Pipe. Usingthe above
formul a:
100 (0.07730 - 0.00634)
0. 00634
X = 1119 FT of 4 1/2" DRILL PIPE
Calculatethe fluiddrop frompullingDrill Collars. Usingthe above
formul a:
100 (0.07730 - 0.04025)
0. 04025
X =92 FT 7" X 2 3/4" DRI LL COLLARS.

Based on thi s exanple, pulling 1119 ft (slightly nore than 37 joints or
12 stands and one joint) of 4 1/2" drill pipe would drop the fluid
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lllustration 7-1 (cont'd)

| evel 100 ft, but pullingonly 92 ft (one stand or 3 joints) of the 7"
X23/4" drill collars would dropthe fluidI|level that same 100 ft.
Thi s exanpl e i ndi cates the necessity of fillingthe hole nmuch nore
frequently when pulling drill collars than when pulling drill pipe.
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HYCROGEN SULFTDE NOMOGRAEHS

The following Momographs mav be utilized to determine the 100 EEM
and 00 PPM Radius of Zxposures (ROE). To use, simply draw a line
from the H2S concentration to the gas flowrata. The point that the
line crosses the middle collomn indicates the ROE in feet.

Far example:

Using the 100 PPM Nomograph: The H2S concentration is 10,000 PPK

(Point A) and the flowrate is 0.1 MMsct (Point B), the ROE ‘g 100
feet {Peint C).

Using the 500 PPM Nomograph: The H2S concentration is 10,000 PEH
{Foint A) and the flowrate is 0.1 MMSCF (Point B), the ROE is 4%
feet (Point ).
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PARTS PER M LLI ON TO PERCENTAGE CONVERSI ONS
(PPM TO %

To convert fromppmto %nove t he deci mal four (4) places tothe
left:

1. ppm = .0001 % which is 1/10,000 of 1%

10. ppm= .001 %which is 1/1,000 of 1%

100. ppm = .01 % which is 1/100 of 1 %

200. ppm = .02 % which is 2/100 of 1%
500. ppm = .05 % which is 5/100 of 1%
1000. ppm= .1 % which is 1/10 of 1%

10, 000. ppm=1 % which is 1%

10% = 100, 000 ppm
20% = 200, 000 ppm

30% = 300, 000 ppm
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HYDADSEN SULFIDE
120 PPM EXPOSURE RADIUS
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H.5 modification for Blowout Preventers
|Courtesy of SPE-AIME|
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Standard service
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Ram assembly
|1} Ram )
|2} Fronr packer

(3] Top =eal
Bonnet balts

Cperating piston
Connecring rod
zeal ring

Eenner seal

Bonnet bels
retainer O-ring
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bonnet cap screw

Shaffer type LWS

Door cap scraws

Cylinder cap
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Cylinder head cap
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Hinge bracket cap
seTEW

Secondary seal plug

Thresd protector
plug

Fam rubber retain-
ing screws
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Shuds

Nuts
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BLONMUT PREVENTER EQUI PMENT TEST

I . | NTRODUCTI ON

The regul ations and Onshore G| and Gas Order No. 2, Drilling
Operations (Order No. 2) require that the BOP and rel at ed conponent s
(BOPE) shall be functionally operated and pressure tested at specified
interval s throughout thedrillingoperationstoinsuretheir integrity.
Thi s di scussion describes the procedures used to test BOPE.

1. BOPE TEST PREPARATI ON

The i nspector prepares to witness the BOPE test by review ng the
approved APD, Drilling Plan, Conditions of Approval, and Order No. 2
for configuration of the BOP stack and pressure test specifications.

The wel | head i s usually t he weakest point on the BOP stack and t he
test islimtedtoits pressurerating. If the well head pressure
rating is belowthe approved test pressure the test shall be suspended
until the authorized officer is notified and the problemis resol ved.

I11. BOPE TEST PROCEDURE

The BOP tester or rig crew prepares the equi pnment to be tested by
perform ng the foll ow ng procedures: Renove the wear ring fromthe
casing head i f so equi pped. Back out the | ockdown st uds whi ch hol d t he
wear ring in position. The jamnut on the | ockdown studs nust be
retightened to prevent | eakage. |f the casing head is not equi ppedto
accommpdat e awear ring, elimnate this procedure and proceedtothe
next step.

The wel | head seat must be cl eaned to receive the test plug. First,
open val ve on wel | head and drain fluidfromBOP stack. Then cl eanthe
i nsi de of BOP stack. This may be acconplished by washing with a water
hose. Verify thereisacirculating port inthetest plugto allow
pressure into the annul ar chanber.

Make sure the well boreis full of fluiduptothe well head val ves and
ensure these val ves are i nthe open position and renai n open t hr oughout
the test.

The joint of drill pipeusedfor testingis placedintothe nouse hole
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and the full open ball val ve, dart val ve (fl oor stabbi ng val ves), and
t he pressure source adapter sub are nade up on the tool joint. The
joint is renoved fromthe mouse hol e and made up on the test plug
usual ly hand tight, sothejoint can be unscrewed fromthe test plug
after it isseatedinthe well head (the joint nust be renoved fromthe
BOP stack totest the blindranms). The joint of drill pipe andtest
plug are lowered i nto the hol e and the test plug seated in the well
head.

The BOP stack is filled with water or a fluid with a viscosity no

hi gher than water. Unscrewthe drill pipe fromtest plug and renove
drill pipe to allow closure of blind rans.
NOTE: At this time the blind rans, pipe ranms, and t he annul ar

preventer can be opened and closed to ensure that the
accumul ator' s hydraul i c systemoperates correctly. All
hydraulic I'ines fromthe accunul ator to t he BOP st ack shoul d
be checked for external | eaks.

The pressure source hose fromthe test truck is attachedtotheriser
val ve connectioninthe choke mani fold. Usual Iy t he nud pressure gauge
is renmoved and the source is attached at this connection.

NOTE: Dependi ng on t he desi gn of t he choke val ve, it may, or may
not, be able to provide a positive pressure seal. Chokes
areprimarily designedtorestrict flow |If the chokes are
not desi gned for a positive seal, they woul d not be required
t o hol d approved test pressure. Atest woul d be perforned
toverify the adequacy of the needl e and seat by appl yi ng
pressure to the val ve and observing a sl ow bl eed of f of
pressure. Hydraulic choke val ves that are desi gned for a
positive pressure seal would be required to hold the
approved test pressure.

The bl ind rans are cl osed so pressure fromthe test unit can be applied
agai nst the blind rans and t he appropriate valvesto betestedinthe
choke manifold and kill [ine.

The initial test is perforned with the blind rans cl osed and the
out si de val ves cl osed (t hose val ves furthest downstreamin t he choke
mani fol d) andthe kill |ine val ve nearest to the BOP stack. The check
valve inthekill line nmust be deactivated (heldin an open position or
di sassenbl e) to pressure test thekill |inevalves. Al other val ves
must be in the open position.
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At thistinme the systemis pressurizedtothe approved test pressure.
A visual inspectionof the systemis performedwth attention focussed
on the:

o Ring grooves and fl anges.

o Door gaskets.

o Visual inspection (tattle-tale) holes for the primary

packi ng seals of the ramtype preventers.

o Stem packings on the choke nmanifold val ves.

o Wear ring, |lockdown studs, and jam nuts.

| NSPECT FOR | NTERNAL LEAKS
- Ram rubbers are visually inspected by |ooking into the
wel | bore. Turbulence in the fluid would indicate a | eak.

- Atest plug |l eak would beidentifiedby fluidflowfromthe
casi ng head val ve.

- Achoke mani fol d | eak woul d be i ndi cat ed by evi dence of fluid
in the mani fold downstream of val ves being tested.

NOTE: Avisual inspectionisrequiredbecause asmall | eak will
not showon t he pressure gauge or pressure chart because of
the large volune in the BOP stack and choke manifol d.
Val ves are only tested fromthe working pressure side.
Val ves are never tested wth a val ve cl osed downstreamfrom
the val ve being tested.

W t ness operation of the choke mani fol d val ves to ensure
val ves being tested are inthe proper position. I|f valves
aretoostiff tooperate, notify the conpany representative
that the val ves need mai ntenance.

Pressure i s isol ated and mai ntai ned for at | east 10 m nutes for the
i nspecti on of each set of conponents being tested. The pressure gauge
or chart is nonitored for adeclineintest pressure. If aleakis
det ected during testing of the equi pnment, the test i s suspended unti |
proper repairs are nade; after repairs, thetest is resunedto retest
fail ed conponents. After theinitial test is conpleted, the pressure
is bled off fromthe systemand preparations are made for the next
test.

The blind rans are opened and the test joint isinstalledbackintothe
wel | bore and screwed intothe test plug. At thistinme, thetest can
be resuned by cl osing the upper pipe rans and openi ng the val ves
previously tested and cl osing the next valves to be tested. The
pressure source hose is attached to the test joint at the source

3
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adapter sub and approved test pressure is again applied.

| nspect the piperans for | eaks. Piperamand blindraml eaks can be
caused by the follow ng problens:
- The rubber that seal s around t he pi pe or the rubber that seal s
agai nst the bore of the BOP nmay be worn or danaged.

- The accunul at or pressure nay be set toolowto seal the rans
agai nst the pipe.

- Leaki ng primary packi ng seal s are i ndi cated by fl ui d | eaki ng
fromthe tattle-tale holes.
| f noleaks are detected followingthe 10 mnutetest interval onthis
set of valves, the pressureis rel eased and the val ves are positioned
for the next test. The kill Iine check valveis returnedtothe nornal
operating condition.

Piperams will remainclosed and the foll ow ng val ves tested to test
pressure:

o Choke line remote controlled (HCR) val ve.

o Kill l'ine check valve.

o Dart valve installed at the top of the test joint.
Whilethetester is continuingthetest, the renaining piperans and
valves will beisolated and tested inthe sanme nanner as previously
di scussed. The inspector will continue toinspect for | eaks onthe
equi pnment bei ng tested.

Ramt ype preventer and rel ated equi pnent are all tested at the full
approved test pressure. After thesetests are conpl eted, the annul ar
preventer is tested at 50 percent of the working pressure to prevent
excess stress on the sealing device.

After testing the annul ar preventer the test plugis unseated and t he
test joint andtest plug are pulled fromthe well bore. The wear ring
is seated (if so equi pped) intothe casing head and t he | ockdown st uds
are positioned and the jam nuts tightened.

The kelly is renoved fromthe rat hol e and the pressure source sub
installedonthe kelly totest the upper kelly cock val ve and t he | ower
kelly cock valve (if so equi pped). The stand pi pe val ve shoul d be
mai nt ai ned i n t he open positionwhilethistest is being perforned.
The pressure source hose is attached to the pressure source sub and t he
kelly pressurized to full test pressure and held for 10 m nutes.

The BOP st ack and rel at ed equi prrent tests nust be recorded inthe | ADC
Tour Book speci fying the pressure rating and conponents tested. Cbtain

4
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copy of pressure chart and attach to inspection form

In some cases, a contract tester is not used and the tests are
perfornmed by ri g personnel and ri g equi pnent. Tests conductedinthis
manner require verification by BLMpersonnel because test chart records
are normal ly not provided. Wth sone variations these tests are

performed in the same manner as previously discussed. Test
requirements will remainthe same. |f rig personnel and punps are used
for these tests witnessing the test is nore critical. Mst rig

equi pnent is limted to performtests under 3000 psi.
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