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 This petition seeks adaptation of a permitting program for disposal wells used by This petition seeks adaptation of a permitting program for disposal wells used by 
oil refineries to dispose of wastes that may be classified as hazardous due to the oil refineries to dispose of wastes that may be classified as hazardous due to the 
concentration of chemical constituents caused by water conservation and reuseconcentration of chemical constituents caused by water conservation and reuseconcentration of chemical constituents caused by water conservation and reuse concentration of chemical constituents caused by water conservation and reuse 
–– Water Conservation Rule (WCR)Water Conservation Rule (WCR)

 Adopting a permitting program for these wells similar to that used by NMOCD for Adopting a permitting program for these wells similar to that used by NMOCD for 
Class II disposal wells will provide a number of benefits to the State, oil Class II disposal wells will provide a number of benefits to the State, oil 
refineries, and others in the industry, including water conservation, waste refineries, and others in the industry, including water conservation, waste 
minimization, reduction of fresh water usage by oil refineries, preservation of minimization, reduction of fresh water usage by oil refineries, preservation of 
disposal capacity, and increased operational flexibility at refineriesdisposal capacity, and increased operational flexibility at refineries

 Nearb ater ells and s rface and gro nd aters ill be protected b ellNearb ater ells and s rface and gro nd aters ill be protected b ell Nearby water wells and surface and ground waters will be protected by well Nearby water wells and surface and ground waters will be protected by well 
design and geologic factorsdesign and geologic factors

 The potential effect of these wells on the environment and waters of the state of The potential effect of these wells on the environment and waters of the state of 
New Mexico will be monitored as required by these regulationsNew Mexico will be monitored as required by these regulationsNew Mexico will be monitored as required by these regulationsNew Mexico will be monitored as required by these regulations

 The adequacy of any proposed injection interval will be demonstrated by a full The adequacy of any proposed injection interval will be demonstrated by a full 
geologic review that will be submitted in a format similar to the current geologic review that will be submitted in a format similar to the current 
applications filed in support of Class II AGI wells that is needed to approve the applications filed in support of Class II AGI wells that is needed to approve the 
installation and operation of an injection well pursuant to these regulationsinstallation and operation of an injection well pursuant to these regulations

 The proposed regulations sufficient protect groundwater and the environment by The proposed regulations sufficient protect groundwater and the environment by 
ensuring that injected fluids will not migrate out of the injection zone during ensuring that injected fluids will not migrate out of the injection zone during 
operations or after ell clos reoperations or after ell clos re
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operations or after well closure.operations or after well closure.



•• CLASSES OF UIC WELLS IN ALL EPA REGIONSCLASSES OF UIC WELLS IN ALL EPA REGIONS•• CLASSES OF UIC WELLS IN ALL EPA REGIONSCLASSES OF UIC WELLS IN ALL EPA REGIONS

(Source:  (Source:  httphttp://://water.epa.gov/type/groundwater/uic/wells.cfmwater.epa.gov/type/groundwater/uic/wells.cfm))
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DISTRIBUTION OF UIC WELLS IN US EPA REGIONDISTRIBUTION OF UIC WELLS IN US EPA REGION

(Source: http://water epa gov/type/groundwater/uic/upload/UIC-Well-Inventory 2010-2 pdf)(Source: http://water.epa.gov/type/groundwater/uic/upload/UIC Well Inventory_2010 2.pdf)
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CURRENTLY ACTIVE UIC WELLS IN THE STATE OF NEW MEXICOCURRENTLY ACTIVE UIC WELLS IN THE STATE OF NEW MEXICO

CLASS I CLASS I CLASS IICLASS II CLASS IIICLASS III CLASS VCLASS V
NONNON--HW HW HW WELLSHW WELLS AGI WELLS    SWDW    EOR             BRINE                  MISC.AGI WELLS    SWDW    EOR             BRINE                  MISC.

55 00 15                911    3,521          36               1,00515                911    3,521          36               1,005

(Source: New Mexico Oil Conservation Division and New Mexico Environment Department)

Page 4



SitingSiting and geologic analysesand geologic analysesSitingSiting and geologic analysesand geologic analyses

Well design and constructionWell design and constructiongg

Well operation and maintenanceWell operation and maintenance

Closure, postClosure, post--closure care, and financial assuranceclosure care, and financial assurance

Page 5



Geologic seal to permanently contain wastes (goodGeologic seal to permanently contain wastes (goodGeologic seal to permanently contain wastes (good Geologic seal to permanently contain wastes (good 
caprock with no transmissive fractures or faults)caprock with no transmissive fractures or faults)

 Isolated from any fresh groundwaterIsolated from any fresh groundwater

No effect on existing or potential productionNo effect on existing or potential production

 Laterally extensive, permeable, good porosityLaterally extensive, permeable, good porosity

E it f ti i t d i j ti lE it f ti i t d i j ti lExcess capacity for anticipated injection volumesExcess capacity for anticipated injection volumes

Compatible fluid chemistryCompatible fluid chemistry
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Compatible fluid chemistryCompatible fluid chemistry



Geologic Geologic seal to permanently contain seal to permanently contain 
wastes (example)wastes (example)

TIGHT FACIESTIGHT FACIES

INJECTION INJECTION 
ZONESZONES
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 Isolated from any fresh groundwater (example)Isolated from any fresh groundwater (example) Isolated from any fresh groundwater (example)Isolated from any fresh groundwater (example)

Shallow Shallow 
groundwatergroundwater

Impermeable Impermeable 

Injection zone Injection zone 
t 8800 f tt 8800 f t

rockrock
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at 8800 feetat 8800 feet



No effect on existing or potential productionNo effect on existing or potential productionNo effect on existing or potential production No effect on existing or potential production 
(example)(example)
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 Laterally extensive permeable good porosityLaterally extensive permeable good porosity Laterally extensive, permeable, good porosity Laterally extensive, permeable, good porosity 
(example)(example)
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Excess capacity for anticipated injection volumesExcess capacity for anticipated injection volumesExcess capacity for anticipated injection volumes Excess capacity for anticipated injection volumes 
(example)(example)

Example reservoir volume Example reservoir volume 
calculationcalculation
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Compatible fluid chemistry (example)Compatible fluid chemistry (example)Compatible fluid chemistry (example)Compatible fluid chemistry (example)
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 Identify and characterize wells, stratigraphy, and Identify and characterize wells, stratigraphy, and y g p yy g p y
geologic structure in the project areageologic structure in the project area

 Identify and characterize fresh water supply wells in the area of Identify and characterize fresh water supply wells in the area of reviewreview
 Identify and characterize all fresh groundwater (<10,000 Identify and characterize all fresh groundwater (<10,000 tdstds) and ) and 

establish maximum depthestablish maximum depth
 Review Review structural features of region in which the proposed injection well structural features of region in which the proposed injection well 

will be will be drilleddrilled
 Identify plugged wells and dry holes in area of review, and provide Identify plugged wells and dry holes in area of review, and provide 

documentation of wellbore integrity with well diagramsdocumentation of wellbore integrity with well diagrams
 Describe depositional environment(s) of proposed injection interval, to Describe depositional environment(s) of proposed injection interval, to 

determine lateral extent of injection zones and caprock to evaluate determine lateral extent of injection zones and caprock to evaluate 
containment of injected plumecontainment of injected plume
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 Map structure of proposed interval to enable prediction of fluid flow and Map structure of proposed interval to enable prediction of fluid flow and 
any potential influence on nearby producingany potential influence on nearby producing zoneszonesany potential influence on nearby producing any potential influence on nearby producing zoneszones

 Prepare crossPrepare cross--sections illustrating the vertical and lateral extents of sections illustrating the vertical and lateral extents of 
proposed injectionproposed injection zones (IZs)zones (IZs) porosity and proposed injectionporosity and proposed injectionproposed injection proposed injection zones (IZs), zones (IZs), porosity, and proposed injection porosity, and proposed injection 
perforations, and net porosity or reservoir fairway maps to illustrate perforations, and net porosity or reservoir fairway maps to illustrate 
lateral extents of IZslateral extents of IZs

 If applicable, develop seismic models to evaluate reservoir porosity and If applicable, develop seismic models to evaluate reservoir porosity and 
geometrygeometry

 Calculate available reservoir volume of each proposed injection zone, Calculate available reservoir volume of each proposed injection zone, 
and total available reservoir volume for the entire injection intervaland total available reservoir volume for the entire injection interval

 Calculate reservoir area affected after 15 and 30 years of injectionCalculate reservoir area affected after 15 and 30 years of injection

 If evaluation confirms feasibility prepare application and submit toIf evaluation confirms feasibility prepare application and submit to If evaluation confirms feasibility, prepare application and submit to If evaluation confirms feasibility, prepare application and submit to 
NMOCD for approvalNMOCD for approval
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 Review structural features of region in which the Review structural features of region in which the 
proposed injection well will be proposed injection well will be drilled (example)drilled (example)
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•• Identify producing zones within the area of review Identify producing zones within the area of review oftheofthe
proposed injection well (example)proposed injection well (example)
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•• Distribution of wells that penetrate through the Distribution of wells that penetrate through the 
proposed proposed injection well (example)injection well (example)
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•• Tabulation of all wells, showing well status and producing Tabulation of all wells, showing well status and producing 
zones, and wells that penetrate the proposed injection interval zones, and wells that penetrate the proposed injection interval 
(bold TDs) (e ample)(bold TDs) (e ample)(bold TDs) (example)(bold TDs) (example)

Page 18



•• Tabulation of all plugged wells and dry holes, showing wells that Tabulation of all plugged wells and dry holes, showing wells that 
penetrate proposed injection zone with bold TDs (example)penetrate proposed injection zone with bold TDs (example)penetrate proposed injection zone with bold TDs (example).penetrate proposed injection zone with bold TDs (example).
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•• Example of a  plugged producing well (left) and active Example of a  plugged producing well (left) and active 
producing well diagram used to establish existing wellboreproducing well diagram used to establish existing wellbore
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producing well diagram used to establish existing wellbore producing well diagram used to establish existing wellbore 
integrity across the proposed injection interval integrity across the proposed injection interval 



Water WellsWater Wells

LEGENDLEGEND

Proposed Injection Proposed Injection 
WellsWells

22--Mile Area of ReviewMile Area of Review

00 22
MilesMiles

11
MilesMiles

• Identification of all fresh water supply wells 
within area of review of proposed injection well 
(example)
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(example) 



Characterize groundwater of the 
state of NM in area of review

• Establish maximum depth of fresh water in area of• Establish maximum depth of fresh water in area of 
review.
Id tif l t if t d l it i• Identify lowermost aquifer to develop monitoring 
system.
E t bli h l i f t t i l t i j ti f• Establish geologic factors to isolate injection zone from 
fresh water zones.  
D i l i di i f h i hi• Determine geologic conditions of the stratigraphic 
section to assure protection of fresh water resources

• Consider determination of baseline water quality of 
waters of State of New Mexico in area of review.
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•• Documentation of cap rock (brown shading) between proposed IZ Documentation of cap rock (brown shading) between proposed IZ 
(below blue arrow) and near(below blue arrow) and near--surface freshsurface fresh--water aquifers (example)water aquifers (example)
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• Identify stratigraphy, pay zones stars), and depositional environments 
above, below, and within proposed injection interval and isolation

Gravel and 
calicheR d h l d d

Qt

above, below, and within proposed injection interval and isolation 
from groundwater of the state of New Mexico (example)
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•• Example of Example of 
structure map onstructure map onstructure map on structure map on 
top of the proposed top of the proposed 
injection interval injection interval 
(IZ), showing wells(IZ), showing wells(IZ), showing wells (IZ), showing wells 
productive from productive from 
units immediately units immediately 
below the IZ.below the IZ.below the IZ.below the IZ.
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A A'

CC5

CC3

CC4

INJECTION ZONESINJECTION ZONES

CC2

INJECTION ZONESINJECTION ZONES

CC1

•• Example of crossExample of cross--section illustrating porosity distribution (yellow shading) section illustrating porosity distribution (yellow shading) 
through the proposed IZ and caprock distribution (green shading) within through the proposed IZ and caprock distribution (green shading) within 
and around the proposed IZ and around the proposed IZ 

•• Caprock integrity will be confirmed with detailed logging and coring during Caprock integrity will be confirmed with detailed logging and coring during 
drillingdrilling

•• Injection zone capabilities and proof of nonInjection zone capabilities and proof of non--producability will be verified producability will be verified 
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j p pj p p p yp y
by swabbing and step rate testing after drillingby swabbing and step rate testing after drilling



Well design willWell design will•• Well design will Well design will 
optimize protection of optimize protection of 
nearnear--surface and surface and 
surface waters, and surface waters, and 
provide for protection provide for protection 
of overlying andof overlying andof overlying and of overlying and 
underlying producing underlying producing 
zones (example)zones (example)( p )( p )
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•• Example of a net porosity map through a proposed IZ, based on subsurface Example of a net porosity map through a proposed IZ, based on subsurface 
control, showing average net feet and porosity percentagecontrol, showing average net feet and porosity percentage
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•• Example of seismic amplitude slice map (left) illustrating extent Example of seismic amplitude slice map (left) illustrating extent 
of higher porosity in one zone of the IZ (red and yellow colors), of higher porosity in one zone of the IZ (red and yellow colors), 
and vertical seismic section (right) showing the extent of the and vertical seismic section (right) showing the extent of the 
mapped porosity zone (dashed black horizon) mapped porosity zone (dashed black horizon) 

A A’
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•• Example of bottom hole pressure determination using DST test Example of bottom hole pressure determination using DST test 
data (left), and calculation of reservoir volume (in this case, for data (left), and calculation of reservoir volume (in this case, for 
acid gas in the proposed acid gas in the proposed iinjection zone based on geologic data njection zone based on geologic data 
(right)(right)
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•• Actual Area Actual Area of  Injection Plume Affected of  Injection Plume Affected Over Life of Well Over Life of Well 
Compared Compared with Affected Area Safety with Affected Area Safety Margin (example)Margin (example)pp yy g ( p )g ( p )

• 30-year Predicted Plume Area Based on 
Current  Throughput

• 30-year Predicted Plume Area with Safety 
Margin as Shown on Figure 13 in C-108g p g g
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• Adjacent Operators and Surface Owner 
Notification and Notice

A li ti d t il th f ll i f ti d d t th• Application details the full information needed to approve the 
installation of an injection well 

• Notice of application must be provided to all adjacent operators• Notice of application must be provided to all adjacent  operators 
and surface owners within half-mile radius of proposed well via 
web site link

• Surface owners and operators will receive notice via certified 
mail, return receipt requested 

• Notice shall be published in local newspapers as required by 
NMOCD
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Summary of Well Design Factors Assuring 
Integrity and Safety of Injection WellsIntegrity and Safety of Injection Wells

 Well design will ensure setting of surface and, if necessary, intermediate 
casing in impermeable formation below lowest potable water source.  
Often includes multiple casing and cement intervals to isolate freshOften includes multiple casing and cement intervals to isolate fresh 
groundwater.

 Production casing set within surface casing and cemented to surface g g
constructed with materials which will assure the integrity of the base of 
the production casing exposed to waste stream in injection zone below 
the packer.

 Cement bond logs will assure casing seal to formations.

 Appropriate compatible tubing will be inside the production casing and 
stabbed into compatible packer with annular space filled with inertstabbed into compatible packer with annular space filled with inert 
corrosion-inhibited fluid and monitored for pressure to indicate potential 
tubing leak before it can affect production casing.

 Similar designs have been implemented successfully without any 
leakage problems at similar and deeper zones in SE New Mexico, Texas 
and Alberta for many years including many such installations designed , 
permitted and completed by Geolex.
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Summary of Geologic Factors Assuring Integrity 
and Safety of Injection Wellsand Safety of Injection Wells

 Isolation of groundwater from disposal zones by caprock with good 
integrity and demonstrated lack of transmissive fractures or faults.

 Separation of disposal zone and base of groundwater by thousands of 
feet of formations which present numerous barriers to potential escape 
of pressure or fluid from injection zone.p j

 Demonstrated knowledge of stratigraphy and good well control in area of 
review of injection well.
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Well Design and Geologic Setting 
Ensures Protection of Groundwater 

• Well Designg
– Groundwater protected by multiple strings of casing each 

cemented to surface
– Cement in injection zone and caprock will be compatible with 

disposal fluids and corrosion resistant
– Maximum depth of fresh groundwater in New Mexico typically  

less than 1000’

• Geologic Features 
– Injection zone significantly deeper than base of fresh water
– Excellent quality of caprock which has been thoroughly 

characterized to assure no transmissive fractures or faulting 
h h ld ff l d d
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which could affect overlying production or groundwater.


