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• State or Federal regulations in effect since 2010 

– API RP 65-2 becomes Standard 65-2 in October 2010 

– Some US land regulations have same requirements concerning cement 

– 30CFR250 incorporates 65-2 

– Texas RRC Chapter 3, Rule 13  

 

• Cementing from Standard 65-2 

– Cement design 

– Cement lab testing for confirmation 

– Pre-job cement simulation 

– Post job 

 

• Confirmation and evaluation of the cement job once pumped 

 

• Summary 
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Agenda 



• Knowledge of local regulations essential for the drilling team 

• Team work is key to success 

– Regulatory group 

– Cementing engineer from service company 

– Reservoir management team (PE, CE, G&G)  

– Drilling Engineer 

– Mud Engineer 

– Drilling Superintendent 

– Company Man  

• Plan the job early 

– Cement design - potential flow zone, critical zone or injection zone 

– Compressive strength time to 50 psi, 500psi 

• UCA or destructive tests 

– Pilot tests, field blend tests incorporating well site materials: mud, water 

– Simulation in planning phase as well as with actual well conditions as close 
as possible to time of the cement job 
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Disclaimer: My job description is not 
“regulatory specialist”, but… 



• December 2010 

API RP 65-2 becomes API Standard 65-2 incorporated by reference in 30 CFR 250 

30 CFR 250 incorporated by reference into TRRC Ch. 3 Rule 13  

 

• Texas RRC – Railroad Commission January 1, 2014  

 

• BLM – 2012 revision of Cement Ordinance 2 (43 CFR 3160) 

̶ Federal onshore O&G for 12 states including approval of Bureau of Indian Affairs leases 

̶ Alaska, Arizona, California, Colorado, Idaho, Montana, Nevada, New Mexico, Oregon, 

Wyoming, Utah, Eastern States 

• Other states are following  

– New Mexico Oil and Gas Association (no federal lands) 

– Ca. State Lands Commission 

– Ca. Department of Conservation – DOGGR (Division of Oil, Gas,& Geothermal 

Resources) 

– COGCC (Colorado Oil and Gas Conservation Commission) 

– Louisiana Department of Natural Resources 
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The New Regulatory Landscape – U.S. Land 



New cementing regulations apply to all cementing operations whether drilling, re-
drilling, deepening, repairing, or plugging and abandoning of wells 

 

The results of the cementing operation determine whether we are allowed to 
hydraulically fracture the well  based on meeting state/federal cement 

requirements, or do we have to remediate a poor cement job. If so, when? At what 
cost? 

 

 

 

 

So, how do I ensure that the cement job went as planned? 

 

• Confirmation  - volume, density, pressure, cement evaluation tools  

• Verification   - casing pressure test, inflow test, 
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The New Regulatory Landscape – U.S. Land 



Shall denotes a minimum requirement (82 shalls within Standard 65-2) 

Should denotes a recommendation that is not required to conform to the  Standard yet is a reference to a 

best practice guideline (240 shoulds within Standard 65-2) 
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What is API Standard 65-2, Normative References 
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API Standard 65-2 Normative References 

Normative References in API Standard 65-2 
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API Standard 65-2 Normative References 
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API Standard 65-2: Scope 

 
ISOLATION OF POTENTIAL  

 
FLOW ZONES IN THE WELL  



• Definitions of physical barriers 

– Hydrostatic, mechanical, set cement in annulus, shoe track or a PA plug 

– At 50 psi CS cement is considered a physical barrier 

 

• Practices affecting cementing success 

– Drilled hole quality 

– Drilling fluid  

– Casing hardware 

• Float equipment, centralizers, plugs, plug containers (heads) 

– Cement design considerations for close-tolerances or flow restrictions  

• Stage collars, ECPs, liner top packers, PBRs, internal ID of liner hangers, 
expandable tubulars 

 

• Mechanical barriers 

– Liner top packers, expandable casings 
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Cement discussion in API Standard 65-2 



General 

• Determination of zonal coverage 

• Understanding and use of a pressure profile to model the cement job 

• Temperature 

• Drilling fluid removal 

– Annular velocity, rheology, density, drilling fluid compressibility 

– Cement spacer considerations (pre-flush, chemical washes) 

– Pipe movement 

– Centralization 

• Engineering Software 

– Swab and surge calculations 

– ECDs to predict if cement job will remain in pore pressure/frac gradient 
window to include annular restrictions and casing hardware restrictions 

– Centralization/standoff calculations 

– Mud displacement effectiveness 

• Foamed Cement Modeling (N2, quality of foam, T, P)  
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Cement discussion in API Standard 65-2 



Prior to the cement job 

• Slurry design and testing considerations (cement lab testing parameters) 

– Rheological properties, hydrostatic pressure control, fluid loss control, free fluid, sedimentation control, 

static gel strength development, resistance to invasion of gas or formation fluid, time to 50 psi, compressive 

strength (sonic, mechanical), shrinkage, expansion, density, thickening time, fluid(s) compatibility 

• Modeling of mechanical properties to predict cement sheath longevity (annular leaks, SCP, 

environmental release)  

– Ability to withstand future pressure temperature cycles during drilling, testing, fracturing and production, 

reservoir pressure decline 

• Cement slurry design technique for controlling annular flow  

– Service company area of expertise: compressible, expansive, latex, micro-silicas, surfactants  

• Computer modeled predictive failure analysis 

– Compressive strength, Young’s modulus, Poisson’s ratio, Cohesive strength, internal angle of friction 

• Wellbore preparation prior to cementing 

• Lost circulation – assessment of lost circulation effect on the primary cement job 

• Drilling fluid – proper conditioning and effect on ECDs, pressures to remove 

• Effect of a long rat hole – contamination of cement increased risk 
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Cement discussion in API Standard 65-2 



Loading out the job 

• Cement bulk plant QA/QC 

• Calibration of scales, system to identify cement and additive lot numbers for 
future traceability, sampling and retention of blend testing 

• Cement lab pilot and field blend testing requirements 

• Transportation of cement to rig 

• Inspection of storage tanks 

 

Mixing and pumping the job 

• Density control, maintain modeled rates for ECDs (loss of well control), computer 
assisted density, batch mixers, low density consideration (glass spheres), data 
acquisition, lost circulation contingency planning 
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Cement job discussed in API Standard 65-2 



Post job operations 

• Holding pressure inside casing 

• Maintaining a full hole/annulus 

• WOC 

• Top job 

• Casing shoe integrity test (FIT), (LOT), (PIT) 

 

Post job Analysis 

• Material Inventory 

• Job data – pressure match? 

• Cement Evaluation 
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Cement job discussed in API Standard 65-2 
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Texas RRC Chapter 3 Rule 3.13 Incorporates as 
a reference 65-2 



 
• Clearly state the intent of the law  (House Bill 2694 [2011]) 

• Require isolation of potential flow zones and zones with corrosive 
formation fluids 

• Update References to Cement Quality (Standard 65-2) 

• Update the requirements for drilling, casing, cementing and fracture 
stimulation 

• Consolidate the requirements for well control and blow-out preventers 
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TRRC Rule 3.13 Jan 1, 2014 Amendment Goals  



 
• Zone of Critical Cement (Surface) - bottom 20%, < 1000’ or  300’ 

• Zone of Critical Cement (Intermediate) – bottom 20% or 300’ above casing shoe 
or top of highest proposed productive zone, whichever is less 

• Protection Depth – determined by  Groundwater Advisory  Unit (GAU) letter 

• Stand under pressure – hydrostatic  no added pressure allowed 

• Productive Zone – zone with commercial quantities  oil/gas 

• Potential Flow Zone – zone requiring isolation to prevent sustained pressure on 
casing annuli and presents a threat to subsurface water or oil, gas or geothermal 
resources 

• Usable Quality Water – not just fresh water, see GAU  letter (containing 10,000 
ppm dissolved solids) 
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TRRC Rule 13 Definitions 



 

 

 

 

 

 

18 

TRRC Rule 13 3.13(a)(2) Definitions 

(A) Potential Flow Zone 

 

• A zone designated by the director or identified by the operator using 

available data that needs to be isolated to prevent sustained 

pressurization of the surface/intermediate casing or production casing 

annulus sufficient to cause damage to casing and/or cement in a well 

such that it presents a threat to subsurface water or oil, gas, or 

geothermal resources. 

 

• The Commission will maintain a list of known zones by district and 

county that are considered potential flow zones and make this 

information available to all operators.  

 

• The Commission will revise this list as necessary based on 

information provided, or otherwise made available, to the Commission  

by the lease operator.  
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TRRC Rule 13 3.13(a)(2) Definitions – use of 
shall 

(D) Zonal Isolation – Casing shall be cemented across and above all productive zones, 

potential flow zones, and/or zones with corrosive formation fluids, as follows: 

 

(i) If the top of cement is determined through calculation, across and extending at least 

600 ft (MD) above the zones; 

(ii) If the top of cement is determined through the performance of a temperature survey, 

across and extending 250 ft (MD) above the zones; 

(iii) If the top of cement is determined through the performance of a cement evaluation 

log, across and extending 100 ft (MD) above the zones; 

(iv) Across and extending at least 200 ft into the previous casing shoe (or to the surface if 

the shoe is less than 200 ft from the surface; or 

(v) As approved by the District Director 

 

 

 

(E) Where necessary, the cement slurry shall be designed to control annular 

gas migration consistent with, or equivalent to the standards in API 

Standard 65-2:Isolating Potential Flow Zones During Well Construction. 
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Texas RRC Chapter 3 Rule 3.13 

For cementing potential 
flow zones we clearly are 
being told to follow the 

cement design, pumping 
guidelines, and principles 

discussed in  

API Standard 65-2 



CONFIRMATION AND 

VERIFICATION METHODS OF 

CEMENT JOB EVALUATION 
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A  barrier  whose  performance  has  been  confirrmed  through  meeting  the  acceptance  criteria  of  a  post-

installation evaluation (other than that of a tested barrier), or through evaluating data collected  during 

installation.   

ASK: How did the job go? Was the drilling portion problem free? Was cement pumped as designed? 

• Drilling problems / Hole quality  

• Job designed as per best practice and executed  as designed 

– Properly centralized pipe  

– Effective mud displacement  

– Pre job simulation shows no losses & ECD’s in line   

– No significant events occurred during the job  

– Unplanned shutdowns 

• Post job analysis 

– Pressure Match 

– bbl in for bbl out – Can we even get here? 

– Cement evaluation logs 
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To Frac: Confirmed Barrier Acceptance Criteria 



Verified: a barrier whose performance has been verified through meeting the 
acceptance criteria of a pressure test.  

 

The test is in the direction of flow and to a pressure differential equal to or greater 
than the maximum  differential pressure anticipated during the life of the barrier. 

 

• Pressure communication test - Annulus  

• FIT/LOT 

• Pressure testing – positive/negative 

• Liner top  

• Cement PA Plugs 

• Continuous monitoring of wells 

 

 

Local regulations may specify alternative acceptance criteria or evaluation steps.  
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To Frac – Verified Tested Barrier Acceptance Criteria 
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API 10 TR1 

API 10TR1 

 

 

 

Flow Zone #1

Flow Zone #2

Flow Zone #3

Pipe Ram

Spool

Shear Ram

Blind Ram

Annular
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In Summary  

Is the confirmed versus verified 

methodology enough to guarantee 

long term zonal isolation? 

 

Effective mud removal critical 

 

Cement design for isolation of 

Potential Flow Zones is extremely 

important if not critical to success             

    

New federal and local cementing 
regulations demand proper planning, 
pumping, and evaluation of all cement 
jobs with requirements for zonal 
isolation across intervals with potential 
for flow after cementing. 

0 psi      1,000 psi 

CBL 



26 


