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•Introduction and Background
1 COGCC1. COGCC

2. Purpose and Scope of  the Meeting2. Purpose and Scope of  the Meeting

3. Geology of  the Area

4. Coals

5 C l B d M th  5. Coal Bed Methane 

6. Water wells6. Water wells

7. Methane



"Oil and Gas Conservation Act." 

34‐60‐102. Legislative declaration. 

“(1) It is declared to be in the public interest to 
foster the responsible, balanced development, 
production, and utilization of the naturalproduction, and utilization of the natural 
resources of oil and gas in the state of 
Colorado in a manner consistent withColorado in a manner consistent with 
protection of public health, safety, and 

lf i l di t ti f thwelfare, including protection of the 
environment and wildlife resources;…” 



Information MeetingInformation Meeting
• COGCC Staff Monitoring and Investigation

• Location

• Petroglyph Voluntary Shut‐ing yp y

• COGCC Cease and Desist Order

• Commission Actions Following Cease and• Commission Actions Following Cease and 
Desist Order

P l h MIMMP A i• Petroglyph MIMMP Actions

• Current Status 
– Cause No. 1, Order No. 1‐C6



Cause No. 1, Order 1C‐6

• Phase 1
– Monitoring well  extraction wells  – Monitoring well, extraction wells, 

injection wells
– Continued monitoring of  water wellsContinued monitoring of  water wells
– Outcrop aerial survey

Ph  2• Phase 2
– Additional water from some CBM 

llwells

• Phase 3Phase 3
– CBM field in operation



Raton Basin GeologyRaton Basin Geology

• Location• Location
• Rocks and Structure
• Coal

–Formation
Gas Generation–Gas Generation





Raton Basin Stratigraphy









Raton Basin 

Coal Mining



Raton Basin 

Oil & Gas Wells









cement
Poison Canyon Fm.

surface 
casingcasing
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Perforations

production casingTrinidad Sandstone



Cumulative 
Gas Production 
in the Raton 
Basin



CumulativeCumulative 
Water 
Production in 
the Raton Basin



Methane
CHCH4
Colorless and Odorless
Li h h AiLighter than Air 
Simple Asphyxiant
Lower Explosive Limit (LEL) about 5% in air

(50000ppm)
W t S t t d ith M thWater Saturated with Methane 

(≈20-28mg/l) depends on P, T
L t C t ti i W t th t C ldLowest Concentration in Water that Could 
Theoretically Result in Buildup of Methane in 
Confined Space to LEL and Possibly Result inConfined Space to LEL and Possibly Result in 
Explosion  1.1mg/L



•COGCC Raton Basin Baseline
•Phase 1 

2001-20022001 2002
seep survey
water well & gas well sampleswater well & gas well samples

•Phase 2
2007

seep surveyseep survey
soil gas & water well samples
seep mapping & fluxseep mapping & flux 
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2007 Driving Survey 
Measured Methane, Carbon Dioxide &Measured Methane, Carbon Dioxide &
Total Hydrocarbons, Wind Speed & 
Direction and LocationDirection, and Location



2007 Driving Survey Results





Detailed Seep Mapping - 2007
Following Driving Survey









•Identification of Problems and Chronology

1. Background

2. June 2007

3. July 2007

4. October 2007

5. January 2008



Bouvier House, Las Animas County, y







Trinidad MGP 1 well
27MCF/day



June 2007
2 venting wells identified by landowners 

1 venting well identified by Petroglyph

2 venting wells discovered by COGCC staff

Water and gas samples collected by 
COGCC and analyzed at commercial 
laboratories



Area ith Water Wells Venting Methane Identified inArea with Water Wells Venting Methane Identified in 
June 2007



July 2007
Colorado Oil and Gas Conservation 
Commission authorized emergency funding to 
i ti t d it t ll i thinvestigate and monitor water wells in south-
central Huerfano County at the 
recommendation of the staffrecommendation of the staff

COGCC staff concludes that methane ventingCOGCC staff concludes that methane venting 
from several water wells was produced from 
coals and is similar to gas produced fromcoals and is similar to gas produced from 
Petrogyph’s operations based on results of 
isotopic analyses (fingerprinting) of methaneisotopic analyses (fingerprinting) of methane 
in water wells and in gas wells



July 2007 (continued)
COGCC staff investigate records of 
plugged and abandoned as well as active 
CBM wells in the area
COGCC contractor discovers 6 more waterCOGCC contractor discovers 6 more water 
wells venting methane
COGCC staff meets with PetroglyphCOGCC staff meets with Petroglyph
Voluntary shut-in of Petroglyphs CBM wells 
as result of meeting (July 20 2007)as result of meeting (July 20, 2007)
COGCC presentation to affected 
homeowners (July 21, 2007)



July 2007 (continued)
Petroglyph and contractors start MIMMP 
activities:

Investigate 2 P&A’ed oil and gas wells

Test oil and gas wells converted to 
water wells

Install gas flow measurment systems 
on several water wells

Monitor fluid levels in gas wells and 
water wells 
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24 19 20 21 22 23 24 2019

25 30 29 28 27 26 25Water Well Screening Study Area July 2007
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July 2007 Water Wells Venting Methane

5 4 3 2 1

8 9
10 11 12

1717 16 15 14 13



How Can Methane Enter Water 
W llWells

• Water Wells Completed in CoalWater Wells Completed in Coal
• Water Wells Completed in Sandstones or 

Fractured Zones near CoalFractured Zones near Coal
• Migration of Methane into Aquifers

– Along Fractures
– Along Dikesg
– From Improperly or Never Plugged Oil & 

Gas WellsGas Wells



Permit 221465 (10/3/08 to 10/29/08)
Lot 117 Silver Spurs Ranch  

Vermejo Formation

6517

6617
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Mine shaft reported by driller

Vermejo Formation
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Mine shaft reported by driller

6117
1 169 337 505

Mine shaft reported by driller

Hours (One week between tick marks)



32 33 34 35 36 31

Oil & Gas Wells Plugged and Abandoned

5 4
3 2 1 6

Dick Realty 1

Golden Cycle 1Ferdinand B Rohr 1

8 9 10 11 12
7

Converted to Water Well
17 16 15 14 13 18Plugged & Abandoned



Goemmer Land CO 1 – Golden Cycle 1 Water well



October 2007 
COGCC Director issues temporary cease 
and desist order (1-C4) 

November 2007
COGCC Director issues cease and desist 
order (1-C5) 



Seep 644 Methane Flux 

25MCF/day



December 2007 
Petroglyph requests cease and desist 
order be modified with revised MIMMP

Commission defers making a decision to 
the January, 2008 hearing



January 2008 
Colorado Oil and Gas Conservation 
Commission adopts revised order 1-C6 
including MIMMP with three phases that 
could allow Petroglyph to resume 
operations if all conditions are met



Cause No. 1, Order 1C‐6

• Phase 1
– Monitoring well  extraction wells  – Monitoring well, extraction wells, 

injection wells
– Continued monitoring of  water wellsContinued monitoring of  water wells
– Outcrop aerial survey

Ph  2• Phase 2
– Additional water from some CBM 

llwells

• Phase 3Phase 3
– CBM field in operation



Monitoring well drilled by contractors to 
Petroglyph with subsequent testing and 
submittal of report in March 2008



Monitoring Well – POCI 55



Removal wells and injection wells drilled by 
contractors for Petroglyph with subsequent 
testing and submittal of report in 
September 2008



Pipeline Trench for Water and Gas Transfer

Ferdinand B. Rohr #1





Continued monitoring of water wells by 
Petroglyph or its contractors

July 2007 to present



Rohr 04-14  Water Level
Casing
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Water Level from 6/24/05 to 9/24/08Water Level from 6/24/05 to 9/24/08
Permit # 257994 Lot 57 RRR
Poison Canyon Formation
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Recovery 1 Kittleson Gas Flow
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WW # 239657 Measured Gas Flow 

60

70 from 8/22/07 to 10/28/08
Replaced 1" orifice with 3/4" orifice, 4/1/08

50

60 Replaced 1  orifice with 3/4  orifice, 4/1/08

Replaced 3/4" orifice with 1/2" orifice, 4/3/08

Replaced 1/2" orifice with 1/8", 4/18/08 

30

40

/d
ay

20M
C

F/

Gas flow was continuous.  A 
continuous gas flow 
measurement device is installed 

0

10 on the well vent. 



Aerial methane surveys conducted by 
contractor to Petroglyph in 2007 and again 
in 2008

Ground methane surveys by Petroglyph
staff or contractors near seeps identified in 
other surveys and in and around homes 
with venting water wells 
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Aerial Survey Routes Summer 2008



SummarySummary

• Phase 1 investigations still underwayPhase 1 investigations still underway

• Reduced number of wells that vent methane 
in the MIMMP areain the MIMMP area

• Flow of methane has decreased in MIMMP 
llarea wells

• Petroglyph has requested US EPA approval to 
re‐inject Poison Canyon Formation water  
after methane removed by gas stripper



Summary (cont.)Summary (cont.)

• Mechanism or pathway that allowed methaneMechanism or pathway that allowed methane 
migration from Vermejo coals upwards to 
Poison Canyon Formation has not beenPoison Canyon Formation has not been 
determined



Information on COGCC web siteInformation on COGCC web site

• http://cogcc state co us/• http://cogcc.state.co.us/
• Click on Library link on left sidey
• Click on Raton Basin link











ThanksThanks

• River Ridge Property OwnersRiver Ridge Property Owners

• Huerfano County Commission

ll i d• All in Attendance



QuestionsQuestions


