
Ma#	
  Sura,	
  Natural	
  Resources	
  Law	
  Center,	
  University	
  of	
  Colorado	
  Law	
  School	
  



Intermountain	
  Oil	
  and	
  Gas	
  BMP	
  Project	
  –	
  www.oilandgasbmps.org	
  
	
  	
  

Project	
  Components	
  
•  	
  Searchable	
  Database	
  and	
  Bibliography	
  

•  Voluntary	
  and	
  required	
  pracCces	
  
•  CO,	
  MT,	
  NM,	
  UT,	
  WY	
  
•  Beyond	
  the	
  Region	
  

•  Website	
  Background	
  Materials	
  
•  Resource	
  Pages	
  
•  Law	
  and	
  Policy	
  	
  	
  	
  	
  
	
  	
  	
  	
  	
  	
  (Federal,	
  state,	
  local,	
  tribes)	
  

•  Research	
  Services	
  
•  Workshops	
  
	
  
Environmentally	
  Friendly	
  Drilling	
  Program	
  
Partner	
  



Bureau	
  of	
  Land	
  Management	
  /	
  BMP	
  Project	
  
	
  	
  

	
  
	
  
	
  
	
  
	
  
	
  
	
  
	
  
	
  
	
  

Very	
  broad	
  definiCon	
  that	
  includes	
  BMPs	
  ranging	
  from	
  voluntary	
  to	
  required	
  

	
  

“State-­‐of-­‐the-­‐art	
  miCgaCon	
  measures	
  
applied	
  to	
  oil	
  and	
  natural	
  gas	
  drilling	
  and	
  
producCon	
  to	
  help	
  ensure	
  that	
  energy	
  

development	
  is	
  conducted	
  in	
  an	
  
environmentally	
  responsible	
  manner.”	
  

h#p://www.blm.gov/wo/st/en/prog/energy/oil_and_gas/best_management_pracCces.html	
  
	
  



•  Colorado	
  Oil	
  &	
  Gas	
  ConservaCon	
  Commission	
  

	
  

PracCces	
  that	
  are	
  designed	
  to	
  prevent	
  or	
  reduce	
  
impacts	
  caused	
  by	
  oil	
  and	
  gas	
  operaCons	
  to	
  air,	
  

water,	
  soil,	
  or	
  biological	
  resources	
  and	
  to	
  minimize	
  
adverse	
  impacts	
  to	
  public	
  health,	
  safety,	
  and	
  

welfare,	
  including	
  the	
  environment	
  and	
  wildlife	
  
resources.	
  COGCC	
  Rule	
  100	
  (Defini0ons).	
  



•  State	
  of	
  the	
  Art	
  or	
  “Best	
  PracCces”	
  
•  MiCgaCon	
  Measures	
  
•  Environmentally	
  Responsible	
  

	
  



Procedural	
  	
  
Best	
  Management	
  Prac=ces	
  

	
  

Stakeholder	
  ParCcipaCon	
  
– Public	
  ParCcipaCon	
  
– Voluntary	
  Measures	
  
– Surface	
  Owner	
  IniCated	
  Measures	
  
– CollaboraCve	
  Efforts	
  

	
  
	
  



Sources	
  
– NGOs/Non-­‐Profits	
  
– Industry	
  
– Academia	
  

	
  



•  Biodiversity	
  ConservaCon	
  Alliance	
  –	
  Drilling	
  
Smarter:	
  Using	
  DirecConal	
  Drilling	
  to	
  Reduce	
  Oil	
  
and	
  Gas	
  Impacts	
  in	
  the	
  Intermountain	
  West	
  

	
   	
  	
   	
   	
  h#p://www.voiceforthewild.org/greatdivide/
WesternHeritageAlt2.PDF	
  

	
  
	
  

•  The	
  Western	
  Heritage	
  AlternaCve	
  –	
  A	
  Sustainable	
  
Vision	
  for	
  the	
  Public	
  Lands	
  and	
  Resources	
  of	
  the	
  
Great	
  Divide 	
  	
  

	
  	
  	
  	
  	
  	
  h#p://www.voiceforthewild.org/blm/pubs/DirecConalDrilling1.pdf	
  



•  The	
  Petroleum	
  AssociaCon	
  of	
  Wyoming	
  –	
  Sage	
  
Grouse	
  Management,	
  Recommended	
  
Management	
  PracCces	
  
	
  h#p://www.pawyo.org/html/home.htm	
  

•  AboutNaturalGas.com	
  
•  XTO	
  Energy	
  (subsidiary	
  of	
  ExxonMobil)	
  
•  Discusses	
  measures	
  taken	
  to	
  ensure	
  environmental	
  
responsibility.	
  

	
  

	
  

	
  



Marcellus	
  Shale	
  CoaliCon	
  
	
  
•  NOT	
  mandatory	
  
	
  
•  Addresses	
  full	
  range	
  from	
  
site	
  development	
  to	
  
restoraCon	
  

	
  
	
  
	
  



Proposed	
  in	
  published	
  studies,	
  dissertaCons,	
  
and	
  research	
  papers	
  

Greater	
  Sage-­‐Grouse	
  PopulaCon	
  
Response	
  to	
  Natural	
  Gas	
  Field	
  
Development	
  in	
  Western	
  
Wyoming	
  	
  
	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  by	
  Ma#hew	
  J.	
  Holloran	
  

h#p://eqc.state.wy.us/orders/Land
%20Closed%20Cases/11-­‐4803%20Lost

%20Creek%20ISR,%20LLC/Exhibit%2012.pdf	
  



	
  

1.	
  	
  Voluntary	
  Measure	
  è 
 2.	
  Guideline	
  è 
  3.	
  Lease	
  SCpulaCon	
  /CondiCon	
  of	
  Approval	
  è 

	
  	
  	
  	
  	
  	
  4.	
  RegulaCon	
  è	
  
	
   	
  	
  5.	
  Law	
  



So…	
  where	
  do	
  many	
  of	
  the	
  new	
  oil	
  and	
  gas	
  
regulaCons	
  come	
  from?	
  	
  
	
  

The	
  Oil	
  and	
  Gas	
  Industry	
  
	
  

Both	
  the	
  worst	
  and	
  the	
  best	
  companies	
  
	
  



•  Ground	
  Water	
  ProtecCon	
  Council	
  
	
  Founded	
  to	
  promote	
  and	
  ensure	
  the	
  use	
  of	
  BMPs	
  
	
  and	
  fair	
  but	
  effecCve	
  laws	
  regarding	
  
	
  comprehensive	
  ground	
  water	
  protecCon.	
  

•  GWPC,	
  together	
  with	
  the	
  Interstate	
  Oil	
  and	
  
Gas	
  Compact	
  Commission,	
  manages	
  the	
  
FracFocus	
  website	
  -­‐-­‐	
  h#p://fracfocus.org	
  



States	
  are	
  beginning	
  to	
  require	
  companies	
  to	
  
disclose	
  the	
  chemicals	
  used	
  on	
  FracFocus	
  

	
  
Example	
  –	
  Colorado	
  

Within	
  60	
  days	
  following	
  a	
  hydraulic	
  fracturing	
  treatment,	
  operators	
  
must	
  post	
  informaCon	
  about	
  the	
  chemicals	
  used	
  on	
  FracFocus.	
  
COGCC	
  Rule	
  205(A)(b).	
  

Example	
  –	
  Texas	
  
• The	
  Texas	
  Railroad	
  Commission	
  shall	
  require	
  operators	
  to	
  disclose	
  
the	
  chemicals	
  used	
  for	
  hydraulic	
  fracturing.	
  Tex.	
  Nat.	
  Res.	
  Code	
  §	
  
91.851.	
  
• The	
  Texas	
  Railroad	
  Commission	
  requires	
  disclosure	
  on	
  the	
  
FracFocus	
  website.	
  16	
  Tex.	
  Admin.	
  Code	
  §	
  3.29.	
  

	
  



BLM	
  is	
  considering	
  requiring	
  companies	
  to	
  
disclose	
  the	
  chemicals	
  used	
  on	
  FracFocus	
  

h#p://www.gpo.gov/fdsys/pkg/FR-­‐2012-­‐05-­‐11/pdf/
2012-­‐11304.pdf	
  



RegulaCons	
  implemenCng	
  the	
  Clean	
  Air	
  Act	
  
– Green	
  CompleCons	
  are	
  a	
  BMP	
  that	
  minimize	
  
emissions	
  during	
  the	
  flow	
  back	
  stage	
  
Flowback	
  is	
  captured,	
  gas	
  and	
  liquid	
  hydrocarbons	
  are	
  
separated,	
  and	
  sold	
  as	
  product	
  

– EPA’s	
  NSPS	
  for	
  the	
  Oil	
  &	
  Natural	
  Gas	
  Sector	
  
require	
  green	
  compleCons	
  

• Summary	
  of	
  the	
  final	
  rule:	
  h#p://www.epa.gov/
airquality/oilandgas/pdfs/20120417fs.pdf	
  



Public	
  Lands	
  &	
  Minerals	
  
– Resource	
  Planning	
  
– Leasing	
  	
  
– Perminng	
  

	
  
Both	
  at	
  the	
  state	
  and	
  federal	
  level	
  

	
  

	
  
	
  



	
  
	
  

WILDLIFE	
  PROTECTION	
  







State	
  Guidance	
  Material	
  
Example	
  –	
  Wyoming	
  

RecommendaCons	
  for	
  Development	
  of	
  Oil	
  &	
  Gas	
  
Resources	
  within	
  Crucial	
  and	
  Important	
  Wildlife	
  Habitats	
  
	
  

h#p://wgfd.wyo.gov/web2011/Departments/Wildlife/pdfs/
HABITAT_OILGASRECOMMENDATIONS0000333.pdf	
  



Wildlife	
  ProtecCon	
  
BMPs	
  to	
  minimize	
  habitat	
  fragmentaCon	
  and	
  
minimize	
  surface	
  disturbances	
  

Example	
  –	
  Colorado	
  
– If	
  proposed	
  drilling	
  locaCon	
  is	
  located	
  in	
  a	
  sensiCve	
  
wildlife	
  habitat,	
  the	
  Colorado	
  Division	
  of	
  Wildlife	
  can	
  
idenCfy	
  BMPs	
  as	
  condiCons	
  for	
  approval	
  of	
  the	
  APD.	
  
COGCC	
  Rule	
  1202.	
  



•  Sensi&ve	
  wildlife	
  habitat	
  	
  
–  requirements	
  such	
  as	
  the	
  consolidaCon	
  of	
  new	
  
faciliCes	
  to	
  minimize	
  impact	
  to	
  wildlife,	
  	
  

–  the	
  use	
  of	
  remote	
  monitoring	
  of	
  well	
  producCon	
  to	
  
the	
  extent	
  possible,	
  and	
  	
  

– minimizing	
  construcCon	
  widths	
  where	
  pipelines	
  cross	
  
riparian	
  areas,	
  streams,	
  and	
  criCcal	
  habitats.	
  	
  (See	
  
Rules	
  1203	
  and	
  1204	
  for	
  a	
  complete	
  list).	
  

•  Restricted	
  Surface	
  Occupancy	
  Areas	
  (Rule	
  1205)	
  
–  category	
  is	
  for	
  those	
  wildlife	
  habitats	
  that	
  are	
  so	
  
sensiCve	
  that	
  no	
  drilling	
  acCvity	
  should	
  take	
  place.	
  	
  

•  Wildlife	
  mi&ga&on	
  plans	
  can	
  cover	
  larger	
  area	
  





How can we best achieve goals for energy 
development, nature conservation, and other 
priorities? 



Development by Design (DbD) 

     A science-based tool to identify 
opportunities to avoid, minimize, and/or 
mitigate the impacts of energy development 
across a region (e.g., Niobrara formation) or 
site (e.g., an operator’s future development 
area). 

 
     Addresses surface features 
 
      Goal: No net loss for nature 
 
 
 
 

Avoid 

Minimize 

Restore 

Offset 



Development by Design Basics 

18 projects in the Western U.S., 
Australia, Mongolia, and Latin America 

Sample Partners 

Sample Industries 



 
 

 BLM Little Snake 

Gail Martinez 

Jeremy Casterson 
Roy McKinstry 

 BLM Rock Springs 

Bernie Weynand  
Carrie Nelson 
Jeromy Caldwell  
Nicholas Kaczor 

 CDOW 

Bill deVergie  
Brad Petch  
Brett Walker 
Brian Holmes  
Darby Finley  
Jamin Grigg 
John Broderick  
Justin Olson 
Kim Kaal 
Orrin Duvuvuei 

 Consultants & others 

David Allison 
Todd Graham 
Wayne Burkhardt 

 Questar 

Mike Smith 
Stephanie Tomkinson 
Vinnie Rigatti 

 TNC 

Chris Pague 
Holly Copeland 
Joseph Kiesecker 
Megan Kram 

 USFWS 

Dan Blake 
Mark Bellis 
Scott Covington 

 WYG&F 

Jim Wasseen 
Mark Zornes 
Patrick Burke 
Tim Woolley 

Assemble Team of Experts 
 
Identify Project Boundaries 
 
Identify & Map Key Features 
 
Identify Onsite Priorities 
 
Identify Offset Goals & 
Opportunities 
 
  



Assemble Team of Experts 
 
Identify Project Boundaries 
 
Identify & Map Key Features 
 
Identify Onsite Priorities 
 
Identify Offset Goals & 
Opportunities 
 
  



Assemble Team of Experts 
 
Identify Project Boundaries 
 
Identify & Map Key 
Features 
 
Identify Onsite Priorities 
 
Identify Offset Goals & 
Opportunities 
 
  



Assemble Team of Experts 
 
Identify Project Boundaries 
 
Identify & Map Key Features 
 
Identify Onsite Priorities 
 
Identify Offset Goals & 
Opportunities 
 
  



Assemble Team of Experts 
 
Identify Project Boundaries 
 
Identify & Map Key Features 
 
Identify Onsite Priorities 
 
Identify Offset Goals & 
Opportunities 
 
  



Assemble Team of Experts 
 
Identify Project Boundaries 
 
Identify & Map Key Features 
 
Identify Onsite Priorities 
 
Identify Offset Goals & 
Opportunities 
 
  

Target  Acres goal 
Long-eared myotis bat           3,558  
Pygmy rabbit         92,262  
Wyoming pocket gopher         29,400  
Golden eagle              259  
Mountain plover         70,483  
Sage-grouse breeding         75,501  
Sagebrush Shrubland       127,325  



Why participate in Development by Design? 

• More certainty 

• Understand tradeoffs, 
spend money wisely 

• Public relations 

• To do the right thing/adhere 
to mission 

• Inform negotiations with 
surface owners 

 

DbD project site in northeastern CO 



For more information 

About TNC: 
www.nature.org 
•  Mission: To conserve the 

lands and waters on 
which all life depends. 

•  50 states, 30+ countries 
•  Science-based 
•  Seeks to work 

collaboratively 

About DbD: 
• http://www.nature.org/
ourinitiatives/
urgentissues/smart-
development/index.htm 
• Joe Kiesecker, Lead 
Scientist. 
jkiesecker@tnc.org 
• Bruce McKenney,  
DbD Strategy Director.  
bmckenney@tnc.org  

 



	
  
	
  

WATER	
  SUPPLY	
  PROTECTION	
  



Public	
  Water	
  System	
  ProtecCon	
  
	
  	
  	
  	
  	
  Example	
  -­‐	
  Colorado	
  

RegulaCons	
  contain	
  requirements	
  for	
  exisCng	
  oil	
  and	
  gas	
  
locaCons	
  to	
  ensure	
  that	
  public	
  water	
  supplies	
  are	
  
protected.	
  COGCC	
  Rule	
  317B.	
  

RegulaCons	
  state	
  that	
  operators	
  “shall”	
  maintain	
  BMPs	
  to	
  
comply	
  with	
  the	
  rule.	
  



Zone	
  

Classified	
  Water	
  
Supply	
  Segments	
  
in	
  Feet	
  (meters)	
   Requirements	
  

Internal	
  Buffer	
  

0	
  -­‐	
  300	
  o	
  
(0	
  -­‐	
  92	
  m)	
   No	
  surface	
  occupancy	
  without	
  variance	
  

Intermediate	
  
Buffer	
  

301	
  –	
  500	
  o	
  
(92	
  –	
  153	
  m)	
  

Pitless	
  drilling	
  systems,	
  berms	
  to	
  contain	
  
spills	
  around	
  storage	
  tanks,	
  collecCon	
  of	
  
baseline	
  water	
  quality	
  data,	
  emergency	
  
spill	
  response	
  program.	
  

External	
  Buffer	
  

2,640	
  o	
  (153	
  –	
  
805	
  m)	
  

CollecCon	
  of	
  baseline	
  data,	
  emergency	
  
spill	
  response	
  program	
  



City	
  of	
  Grand	
  JuncCon	
  and	
  Palisade	
  watersheds	
  



ConsultaCon	
  	
  
Example	
  -­‐	
  Colorado	
  

Local	
  governments	
  can	
  request	
  that	
  the	
  COGCC	
  consult	
  
with	
  the	
  Colorado	
  Department	
  of	
  Public	
  Health	
  and	
  
Environment	
  on	
  an	
  Oil	
  and	
  Gas	
  LocaCon	
  Assessment.	
  
COGCC	
  Rule	
  306(d).	
  

Colorado	
  Department	
  of	
  Public	
  Health	
  and	
  Environment	
  can	
  
make	
  wri#en	
  recommendaCons,	
  which	
  can	
  include	
  BMPs	
  







COLORADO STATE STATUTES  
31-15-707S. Municipal utilities.  
 (1) The governing body of each municipality has the power: 
 
 (b) To construct or authorize the construction of such waterworks 
without their limits and, for the purpose of maintaining and protecting the 
same from injury and the water from pollution, their jurisdiction shall 
extend over the territory occupied by such works and all reservoirs, 
streams, trenches, pipes, and drains used in and necessary for the 
construction, maintenance, and operation of the same and over the 
stream or source from which the water is taken 
for five miles above the point from which it is 
taken and to enact all ordinances and 
regulations necessary to carry the power 
conferred in this paragraph (b) into effect; 



•  supplying	
  water	
  quality	
  “baseline”	
  data	
  and	
  
extensive	
  planning	
  documents	
  before	
  permit	
  is	
  
issued;	
  

	
  
•  supplying	
  descripCon	
  of	
  acCvity	
  including	
  any	
  toxic	
  
chemicals	
  that	
  will	
  be	
  brought	
  into	
  the	
  watershed;	
  

	
  
•  providing	
  a	
  list	
  of	
  best	
  management	
  pracCces	
  that	
  
will	
  reduce	
  risk	
  to	
  water	
  quality;	
  



•  posCng	
  a	
  bond	
  that	
  would	
  cover	
  100%	
  of	
  
potenCal	
  damages;	
  	
  

	
  
•  hiring	
  addiConal	
  third-­‐party	
  monitors	
  to	
  
ensure	
  the	
  operaCons	
  will	
  not	
  harm	
  our	
  water	
  
supply;	
  and	
  

	
  
•  no	
  measurable	
  increase	
  in	
  polluCon	
  of	
  Grand	
  
JuncCon’s	
  water	
  supply	
  is	
  allowed	
  













MODEL	
  REGULATORY	
  FRAMEWORK	
  FOR	
  
HYDRAULICALLY	
  FRACTURED	
  ONSHORE	
  
HYDROCARBON	
  EXPLORATION	
  AND	
  

PRODUCTION	
  WELLS	
  
	
  

•  Southwestern	
  Energy	
  
•  Environmental	
  Defense	
  Fund	
  
	
  

	
  	
  



A	
  collabora=ve	
  effort	
  of	
  environmental	
  NGOs	
  
and	
  over	
  ten	
  oil	
  and	
  gas	
  companies.	
  	
  
• Surveyed	
  all	
  U.S.	
  state	
  standards	
  (Texas	
  was	
  
foundaConal	
  in	
  many	
  respects),	
  	
  
• incorporated	
  BMPs	
  from	
  the	
  American	
  Petroleum	
  
InsCtute,	
  Underground	
  InjecCon	
  Control	
  Rules	
  
• and	
  received	
  ideas	
  from	
  numerous	
  conversaCons	
  with	
  
petroleum	
  engineering	
  consultants.	
  

Being	
  used	
  as	
  a	
  “founda0onal”	
  document	
  	
  
by	
  State	
  of	
  Ohio	
  



In	
  the	
  rare	
  instances	
  where	
  there	
  has	
  been	
  
ground	
  water	
  contamina=on	
  there	
  have	
  been	
  
three	
  primary	
  causes:	
  	
  
1.  the	
  oil	
  and	
  gas	
  producing	
  layer	
  is	
  adjacent	
  or	
  close	
  

to	
  ground	
  water,	
  	
  
2.  gas	
  and	
  other	
  pollutants	
  make	
  their	
  way	
  through	
  

incomplete	
  casing	
  cement,	
  or	
  	
  
3.  ground	
  water	
  is	
  contaminated	
  through	
  a	
  spill,	
  

leaking	
  waste	
  pits,	
  or	
  through	
  poor	
  disposal	
  
pracCces.	
  	
  	
  

	
  



Framework	
  requirements:	
  
1.  Database	
  of	
  quality	
  water	
  sources	
  and	
  oil	
  

and	
  gas	
  wells.	
  
2.  Permit	
  condiCons	
  to	
  protect	
  water	
  sources	
  
3.  Pre-­‐drilling	
  water	
  quality	
  sampling	
  
4.  Well	
  construcCon	
  (drilling)	
  standards	
  
5.  Well	
  compleCon	
  standards	
  
6.  ProducCon	
  and	
  well	
  monitoring	
  
7.  Plugging	
  and	
  abandoning	
  
	
  
	
  
	
  
	
  



Quality	
  water	
  sources	
  	
  
	
  can	
  be	
  threatened	
  by	
  

• “Close	
  proximity	
  well”:	
  	
  The	
  producCon	
  zone	
  is	
  close	
  to	
  the	
  
quality	
  water	
  	
  	
  

–  has	
  less	
  than	
  500	
  verCcal	
  feet	
  (152.4	
  meters)	
  of	
  intervening	
  zone	
  
between	
  the	
  shale	
  and	
  quality	
  water	
  source	
  without	
  a	
  known	
  confining	
  
layer,	
  or	
  	
  

• Or	
  there	
  is	
  an	
  inadequate	
  “confining	
  layer”	
  that	
  is	
  capable	
  of	
  
safely	
  containing	
  the	
  hydraulic	
  fracturing	
  fluid.	
  	
  

–  has	
  more	
  than	
  500	
  verCcal	
  feet	
  (152.4	
  meters)	
  of	
  intervening	
  zone,	
  but	
  
which	
  the	
  regulatory	
  agency	
  determines	
  should	
  nevertheless	
  be	
  
classified	
  as	
  a	
  close	
  proximity	
  well	
  because	
  the	
  intervening	
  zone	
  does	
  not	
  
contain	
  an	
  adequate	
  confining	
  layer.	
  	
  



Permit	
  condi=ons	
  to	
  protect	
  
water	
  sources	
  

–  Waste	
  disposal	
  plan,	
  	
  
–  emergency	
  response	
  plan,	
  	
  
–  well	
  construcCon	
  plan	
  
–  Others…	
  

	
  
	
  

	
  
	
  



Require	
  baseline	
  data	
  	
  
–  Standardized	
  distance	
  from	
  well	
  
–  Standardize	
  chemicals	
  tested	
  
	
  

Already	
  being	
  done	
  voluntarily	
  by	
  	
  
operators	
  in	
  Colorado	
  

	
  
	
  
	
  
	
  



Well	
  construc=on	
  (drilling)	
  
standards	
  
•  All	
  well	
  casing	
  meets	
  standards	
  and	
  is	
  sufficiently	
  
cemented	
  or	
  otherwise	
  anchored	
  in	
  the	
  hole	
  

•  All	
  zones	
  containing	
  protected	
  water	
  are	
  isolated	
  
and	
  sealed	
  off	
  to	
  effecCvely	
  prevent	
  
contaminaCon	
  or	
  harm	
  to	
  any	
  water	
  

•  All	
  potenCally	
  producCve	
  zones,	
  zones	
  capable	
  of	
  
causing	
  annular	
  overpressurizaCon,	
  or	
  corrosive	
  
zones	
  are	
  isolated	
  and	
  sealed	
  off	
  

•  State	
  cerCfied	
  cementers,	
  quality	
  cement	
  
	
  
	
  



Well	
  comple=on	
  standards	
  
• An	
  evaluaCon	
  of	
  the	
  intervening	
  zone	
  and	
  
transmissive	
  faults	
  shall	
  be	
  undertaken;	
  
• The	
  wellbore’s	
  mechanical	
  integrity	
  shall	
  be	
  
posiCvely	
  assessed,	
  tested	
  and	
  maintained;	
  	
  
• The	
  well	
  shall	
  be	
  sCmulated	
  in	
  such	
  a	
  manner	
  that	
  
all	
  injected	
  fluids	
  are	
  directed	
  into	
  the	
  zone(s)	
  to	
  be	
  
hydraulically	
  fractured;	
  
• All	
  chemical	
  addiCves	
  injected	
  into	
  the	
  wellbore	
  
shall	
  be	
  of	
  known	
  quanCty	
  and	
  descripCon;	
  and	
  	
  
• There	
  should	
  be	
  ongoing	
  monitoring	
  of	
  compleCon	
  
operaCons.	
  	
  
	
  
	
  
	
  



Produc=on	
  and	
  well	
  monitoring	
  
•  First	
  30	
  days	
  of	
  criCcal	
  importance,	
  
•  	
  installaCon	
  of	
  a	
  properly	
  funcConing	
  pressure	
  
relief	
  device	
  on	
  any	
  casing	
  annulus,	
  

•  operator	
  must	
  report	
  all	
  pressure	
  releases	
  from	
  
required	
  pressure	
  relief	
  devices	
  to	
  the	
  
regulatory	
  agency	
  within	
  24	
  hours	
  of	
  detecCon.	
  
	
  



Plugging	
  and	
  abandoning	
  
•  plugs	
  of	
  a	
  minimum	
  of	
  100	
  o	
  (30.5	
  m)	
  in	
  length	
  
must	
  extend	
  at	
  least	
  50	
  o	
  (15.2	
  m)	
  below	
  and	
  
50	
  o	
  (15.2	
  m)	
  above	
  the	
  top	
  of	
  the	
  uppermost	
  
hydrocarbon	
  stratum	
  and	
  the	
  base	
  of	
  the	
  
deepest	
  protected	
  water	
  stratum.	
  	
  

•  The	
  cement	
  used	
  must	
  be	
  of	
  a	
  quality	
  grade	
  and	
  	
  
•  the	
  cementer	
  must	
  be	
  licensed	
  by	
  the	
  state	
  



Many	
  of	
  the	
  documents	
  
discussed	
  during	
  the	
  
presentaCon	
  can	
  be	
  
found	
  on	
  the	
  website	
  

www.oilandgasbmps.org	
  
	
  	
  



University	
  of	
  Colorado	
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  Natural	
  Resources	
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Ma\	
  Sura	
  
ma#sura.law@gmail.com	
  	
  
720-­‐563-­‐1866	
  
	
  
Kathryn	
  Mutz	
  
kathryn.mutz@colorado.edu	
  
303	
  492	
  1293	
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