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A VERY BAD PLACE
TO 

TRY AN EXPERIMENT?

URSA PAD “A” and INJECTION WELL

Robert L. Arrington, P.E.
Battlement Mesa, Colorado



GEOLOGIC TIME SCALE

This is a file from the Wikimedia Commons. Commons is a freely licensed media file repository. 
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MESOZOIC ERA
Geosyncline Area

The Triassic starts the Mesozoic Era and North America is 
part of a “super continent” Pangea

The Principles of Historical Geology, J.W. Stovall and H.E. Brown, Ginn 
and Company. 1955 (Prior to Plate Tectonic development)

https://images.search.yahoo.com/yhs/search?p=supercontinent+of+200+million+years+ago&fr=yhs-mozilla-
004&hspart=mozilla&hsimp=yhs-
004&imgurl=http%3A%2F%2Fmedia.npr.org%2Fassets%2Fimg%2F2012%2F02%2F08%2Fpangaea_rodinia_custom-
d0de5cb1f43d606ff22b2bb691c704330ef2119c-s800-
c15.jpg#id=684&iurl=http%3A%2F%2Fgeomaps.wr.usgs.gov%2Fparks%2Fpltec%2Fsc50ma.jpg&action=click



CENOZOIC ERA
Ridge thrusts lifting basins

Laramide revolution/orogeny
Middle Eocene is in the first third of Tertiary of the Cenozoic Era and about 
50.2 million years ago - close to 15 million years after the demise of the 
dinosaurs. But the Laramide (~70 - 40 ma) and Cascadian revolutions have 
Rocky Mountains and Sierras rising and a lifting of the preceding geosyncline 
basins of the Rocky mountains in the North American continent
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https://msu.edu/~michal76/classstudyguides/GEO407_FinalExam.pdf





Battlement

Pages 132 – 135, Basement structures of CO plateau E.R. Verbeek 
and M.A. Grout,
https://pubs.usgs.gov/bul/b2158/B2158-12.pdf

Injection

~4922 – 5906 ft.



Pages 137 – 138, Basement structures of Co 
plateau E.R. Verbeek and M.A. Grout,

https://pubs.usgs.gov/bul/b2158/B2158-12.pdf

Battlement
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B2158-12.pdf  22-May-2003 10:23  958K  [paper description 
in pubs.usgs.gov/bul/b2158/ ]

B2158-12 fault study.pdf  
httpspubs.usgs.govbulb2158B2158-12.pdf [paper index 
title]

https://pubs.usgs.gov/bul/b2158/B2158-12.pdf  [link to 
paper ]

"Relation Between Basement Structures and Fracture 
Systems in Cover Rocks, Northeastern and Southwestern 
Colorado Plateau"

by: Earl R. Verbeek and Marilyn A. Grout

This is important. Although the authors 
show most of the faults and joint sets 
occurred afterward in the sedimentary 
rocks above the crystalline schists and 
were not likely caused by the basement 
faults in the schists, they can be related to 
reactivation of basement faults. 
One such relationship is being conduits 
for water and fluids down to the basement 
faults. Natural surface and ground waters 
can be sources and the “newly”
introduced “fracking” is another. Now 
there is another new source, pressure 
injection of liquid wastes including 
fracking “slickwater” and acids. Moreover, 
these faults and joints, themselves, are 
subject to movement (earthquake).
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Note mark above:These are two basement faults. They join a rectangular block fault zone near DeBeque. The faults of the long side of the block are 
part of a geologic transverse boundary wrench. Gray zones indicate "Rocks Not Mapped".  
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Far left: KGS--Bulletin 237--Basement 
Tectonic Configuration in Kansas the 
Kansas Geological 
Survey550 × 397Search by image

Megashear 
Colorado.edu640 × 412Search by image
Left-Lateral Movement Along the 
Wichita Megashear

These are geological forces that have been a factor on this basin. These forces have moved. Uplifted, 
and rotated the basin and their effects have NOT been mapped completely resulting in the need to run 
seismic mapping to fill the “GRAY AREA”. The added information from URS mapping showed the lack 
of understanding prior to the Divide Creek failure. Now the INJECTION plans are being made to inject 
over a basement fault and unknown sedimentary jointed and faulted rock. Moreover, the planned well is 
under previous geologic landslide bluffs having homes, infrastructure, utilities, and pipelines all above 
a metropolitan water and wastewater complex. Parachute would also suffer from a backed-up river.

It was a quiet summer evening in 1959. Hundreds of 
vacationers slept in their tents, cars and trailers near Hebgen
Lake and along the Madison River outside the border of 
Yellowstone National Park.
Near midnight a heavy shock rocked the Madison Range with 
the strongest earthquake recorded at the time. The quake 
triggered a massive landslide sending a mountain of rock 
down onto unsuspecting tourists in the campground below. 
Within moments the slide had completely cut off the Madison 
River.

An earthquake, in either 
basement or overlying 
sedimentary rock, could 
cause bluff failure of 
previous landslide 
material and even 
Colorado river blockage.
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Rebuttal to Ursa Testimony made at Planning and Zoning Commission 
Meeting on 9/13/2017

• At the meeting, Ursa’s geologist challenged my presentations of exhibit and 
testimony, not by showing detailed conflicting data and evidence, but by calling the 
data I used being dated. He did this by calling me out by name, contrarily to the rules 
laid down by the hearing chair concerning testimony to be given. By stating there 
was a later map that did not show my concerns, hearsay referral to other expert 
opinion of lack of seismic activity, telling of quake monitors in place (which do not 
prevent anything – only record happening) and showing an aeromagnetic map which 
he claimed to lack any confirmation of information from my map of earlier works. He 
emphasized my map having a note saying the rocks were not mapped. And his 
aeromagnetic map did map them. There is also question about the assurances made 
that there is >9000 (7000 in an Ursa slide*) feet of sedimentary rock between Illes 
injection and basement rock. *Slide 21 herein.

• While true the Precambrian Basement overlaying ROCK TYPES were not 
“mapped” in the area of the map I used, it did show some Basement structural 
anomalies and only lacked ROCK TYPES identification. 

• I have included such an aeromagnetic map for comparison, which is much the 
same as he used. I have included further illustration of my sources, including a 
Seismic Line #2 (SL#2) from a paper sent to me by the COGCC’s Engineering 
Supervisor. This  paper provides information that allowed me to scale back features 
relative to the original map data I supplied and that paper’s seismic fault mapping of 
the same area. 

• And, of course, the lack of seismic activity was negated by the 3.5 magnitude 
earthquake near Silt this year and the quakes in 2016.
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51015202530 0 Miles

Notice lack of sedimentary faults – see 
slide 18, URS mapping of Rifle/Silt area 
and parallel F4 joints. 

If the numbers are used from the wells 2 and 3, the Mesaverde – Mancos 
Shale transition (Iles bottom of MV) is about 8000’ and the Basement is about 
14500’ or about a 6500’ difference as opposed to the “9000 or 7000” feet 

~6500’ 8189’
Scout card area Slide 37

17800’

Parachute

Gold line represents a 
10 km radius that could 
be affected by pore 
pressure

3

5 k                10k

10k =  6.214 mi
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The 8,189’ injection zone compares to the injection zone for Watson zone and corresponds to the formation “leveling” in SL2.

The depth of basement here (17,800’) corresponds as deeper here in Mamm Creek, than either East or West, but there have been earthquakes.

See slide  
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These are the faults extended 
on each side of the Seismic 
Line # 2

These forces of breakage were 
before the later sediments laid 
in the basin. These 
“basement” formations were 
subject transverse boundary 
wrench which resulted in 
faults such as shown in slides 
18, 20,& 26. The SL#2 ran 
parallel and being 2 
dimensional, did not “read”
this Wrench fault 1, nor any 
horizontal plane movement, 
nor Parallel vertical plane* 
jointing from any subsequent 
wrench or forces of later 
sedimentary beds as in slide 
19. The URS mapping 
demonstrates how a 2 
dimensional SL#2 mapping 
missed numerous parallel 
sedimentary faults and joints. 

* Common in DeBeque Canyon 
are vertical “slabs” of rock 
walls where freeze-thaw cycles 
and erosion have “opened”
the joints to visible vertical 
separation.
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Pages 137 – 138, Basement structures of Co 
plateau E.R. Verbeek and M.A. Grout,

https://pubs.usgs.gov/bul/b2158/B2158-12.pdf

Battlement
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Pad A

Speakman
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While Aeromagnetic mapping is widely used, it is focused primarily on formation location and type, fault and 
data, unless on surface or high angle is “inferred from subsurface data, including aeromagnetic data” –
Explanation of Map Units on map below

Edge of west 
Graben zone

Garmesa fault 

Edge of Horst 
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Edge of west 
Graben zone

Garmesa fault 

Edge of Horst 

Slide 26

Page 37, Ursa to Planning Commission

Attachment_BMC_A_Injsction_Well_Part_2-1.pdf
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SUMMARY OF SLIDES 12 to 22

• Slide 14 shows seismic and well correlation that, contrary to verbal assurances of 9000 feet of 
sedimentary rock between Illes bottom and basement rock, SL#2 well bore depths suggest a 6500
foot difference for Parachute/BM areas. The well bore data were used substantiate formations of 
the Waechter and Johnson study.

• The Seismic Line # 2 shows at least 4 distinct basement fault zones crossing the line. 2-D Line 
type prevents “seeing” parallel faults, horizontal plane slips, and many joints, particularly parallel 
vertical plane types. See slide 8 & 18 of study area.

• Slide 21, an aeromagnetic map, has notes to relate basement mapped faults of Waechter and 
Johnson to the aeromagnetic map. The map Ursa used at PC hearing has like faults shown.

• A map like Slide 21 was used by Ursa to suggest fallacy on basement boundary faults, but notice 
the lack of 2 fault zones shown on the SL#2 line not on the aeromagnetic map and existing 3 lines 
shown are “inferred” by “other data’ by map legend. Such data feature is often used to help 
viewers “locate” features for the longitudes and latitudes involved without “roadmap” features.

• Ursa has failed to show there are “no faults in the area” and existing data implies and shows 
faults, joints, and wrench type formation breakage of transverse movement.

• WPX found it was necessary to an extensive seismic mapping of the area to complete their 
developments.

• Injection wells up to 30 km away are found to contribute to PORE PRESSURE on faults. 
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Injection

Far field pore pressure 
@ fault location

Reduced effective normal stress holding 
fault locked (clamping) allows movement

Or HOW TO INDUCE AN EARTHQUAKE
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This is not just "faults", it should include "joints" also. 
Why haven't they noticed Illes faults 6-7 mi. SW could be 
directly over the Garmesa fault system and their depth 
extremely important if joints are involved. He talks 
Cenozoic upper, then jumps to Cretaceous of the Mesozoic 
below and cites faults in the formation being injected into. 
PC basement is NOT > 9000' below the injection 
formations. Lack of published Cenozoic fault data or all 
faults of the area does NOT mean they are not there.

And this was upgraded again by the USGS in 2016 after this 
memo. But at the Garco PC meeting, we heard the testimony 
that this was "an unlikely area" by other "experts".

Again, it is not “> 9000‘” - see attached SL#2 seismic line 
from their own office to me.

Given the lack of joint recognition and actual fault info for the 
area coupled with a seismic line that indicates ">9000" may be  
~6500', it would not be possible to come the conclusion "low 
likelihood” and in particular with a 3.5 hitting up valley this 
year and the 2 earthquakes in 2016.

COGCC Seismic Evaluation for Watson Ranch B I-well 
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This area

Down thrown 
block symbol

PRECAMBRIAN

BASEMENT 

FAULTS 

(1987)
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Pad A location distances 
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Engineering:   Structural failures

A ProPublica review of well records, case 
histories, and government summaries of more 
than 220,000 well inspections from October 2007 
to October 2010 found that structural failures
inside injection wells are routine. From late 2007 
to late 2010, one well integrity violation was 
issued for every six deep injection wells 
examined — more than 17,000 

violations nationally. More than 7,000 wells 
showed signs that their walls were leaking. 

Records also showed wells are frequently 
operated in violation of safety regulations and 
under conditions that greatly increase the risk of 
fluid leakage and the threat of water 
contamination. 

ProPublica's analysis showed that, when an 
injection well fails, it is most often because of 
holes or cracks in the well structure itself.
http://www.sourcewatch.org/index.php/Injection_well

The Colorado Independent
Colorado drilling regulators halt injection-well activity 
in reaction to Greeley quake
John Tomasic June 24, 2014

In the wake of news that a second earthquake in the last 
month has shaken an area of north-east Greeley around a 
deep “injection well” used to bury waste fluid from the 
drilling process known as fracking, Colorado regulators 
have made an agreement with the company that owns the 
well to suspend operations there. 

CBS Denver
Fracking Wastewater Tank Explosion: Concerns Over 
Contaminated Water Reaching Farms
April 18, 2015 12:21 PM

And what else happens:
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Injection wells are not part of Mineral Rights

► A Class II injection well could be located strategically to be served by a geologically stable area free of faults             
both basement or in sedimentary formation and water sources. Future area use of the location should be 
considered. 

► An injection well is:

1. Hazardous from fire, explosions, leakage/spills of storage tanks.

2. Misuse, failures, loss by abandonment, leakage after integrity failure and accidents.

3. Changing local geophysical characters such as overburden pressures, leakages into future 
mineral zones, surface migration, and water supply contamination.

► All well casings will fail. All injection wells must have a program for discontinuation and final sealing. Current 
cementing will shrink, crack, and fail. Seismic activity can undo all sealing and destroy integrity.

► Injection well sites have storage tanks,  they should not be close to public water supply nor any waterway 
used for such water supplies. 
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ENGINEERING UNIT CLASS II UNDERGROUND INJECTION CONTROL 
WELLS

cogcc.state.co.us/.../govtaskforcesummary_engineering%20uic%20wells.pdf

► The geophysical logs are also used to determine the injection zone thickness and porosity, 
which confirms that the bounding shale zones are thick* enough to provide zonal isolation.

►The COGCC’s policy is to keep injection pressures below the fracture gradient, which is 
uniquely defined for each injection well, in order to minimize the potential for seismic events 
related to fluid injection.

► The COGCC calculates a Maximum Injection Volume (MIV), based on thickness and porosity 
from the log data.

► By COGCC policy, the injection volume calculation is restricted to a one-quarter mile radius. 
This restriction is intended to constrain the total volume of injected fluids during the life of the 
injection well. (But subject to exception)

* “Thickness” is not a sufficient criteria – it needs to include no anomalies of faults, and joint fracture to allow fluid passage.  
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Viewing these formations in their surface appearances, in both the 
DeBeque Canyon out to and on Mt. Garfield above Grand 
Junction and at the Grand Hogback, it can be readily seen the 
myriad of joint sets and faults both horizontal and vertical.  

On slide 8 & 18, Verbeek and Grout, described these joints and 
faults as resulting of actions on the sedimentary beds from 
bending, stretching, and rotational action by pressures. 

These sedimentary formations are not impervious. Ursa explains 
this with their gas flow chart in slide 9 – gas or water are fluids 
and will tend to flow to a lesser pressure zone. With water, 
under pressure to permeate rock and the effect of gravity, it can 
follow faults and joints downward.

Shale formations are not a “guarantee” of being impervious if they 
have been subject to geological movement that has created 
breaking strain, mixed sandstone, and stress/strain.
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The radial spread allowed on an injection well is ~ ¼ mile (~1/2 
mile diameter) and may be subject to expansion beyond that 
initial limit. Injection is not supposed to cause breakage, but if 
it does, it can’t be undone. 

There is no control on a fluid not being able to enter and expand 
or travel a formation slip plane or joint. 

The injection field is not “fracked” beforehand unless an 
exhausted field is used for disposal. 

If this injection well is rated “simultaneous”, it will not have any 
future mechanical integrity tests unless there are repairs

This will be some sort of torus spreading in the injected formation 
and will go somewhat spherically if formations above and 
below are not “impervious”. Any vertical faults or joints will 
provide upward and downward flow.  
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One major geological tool is the seismic line that was run up the Colorado 
River valley. However, this was a 2 dimensional line (Line 2) and relied 
on well logs. Joint sets, faults parallel to the line and slip faults between 
and in formations can be missed and/or virtually invisible. 

The problem was great enough, WPX did an extensive seismic mapping of 
their own in the Parachute area and surrounds. This information, if 
available, should be considered publically before decisions are made.

It must be recognized that it is not just being able to cause basement fault 
movement by fluid injection, but sedimentary overlay movements can 
also be caused to relieve stresses or strains by earthquakes.

PENNSYLVANIAN-PERMIAN PALEOSTRUCTURE AND 1 
STRATIGRAPHY AS INTERPRETED FROM SEISMIC DATA INTHE 
PICEANCE BASIN, NORTHWEST COLORADO, Noel B. Waechter .pdf
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But – Why the “must be here”?
• For the lines of wells, the picked Class II sites spacing and location would allow 

formation flooding  under the active wells. 

• Using that flooding pressure to create new liquid bottom pressure could be an attempt 
to “re-energize” the producing gas wells. In other words, it is not just “waste disposal”, 
it is an Additional function of “enhanced recovery”. Not applied for.

• The overlaying/underlying formations are not “impervious” to pressure.

• Every gas well site becomes a potential leak point for injection fluids. 

• The zone is bad, almost on top of one of two major basement faults, but operator could 
alleviate by moving more central between the faults which they seemingly refuse to 
consider. Insistence on site indicates actual plan to be enhanced recovery. 

• Regardless of where this I-well is located, pipelines can replace truck traffic. A pipeline
terminal can be used to keep truck traffic out of Battlement. 

• Calculations question whether this I-well is really necessary to even be relocated. And, 
as far as pumping up the hill, a 350 hp Ford F-150 engine will pump water 600 feet up  
on the hill. 

• A temporary or permanent pipe line could be run to Speakman in lieu of pumping pads 
D,B, and A. Pad A is poor choice pad even for drilling only.
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ARE WE THE “GUINEA PIGS” to TEST A NEW METHOD OF 
ENHANCED RECOVERY HERE ???

Injection is going into formation below the formations fracked, but by 
the same paths of migration of gas, is this an attempt to pressurize 
from below as opposed to in the fracked formations?
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If Ursa used 2 million gal.* of frac water /well or ~47619bbl/well and recovered it all for 299 wells they would need 299(47619) or 
~ 14.3 MMbbl for all fracking. To get rid of the frac fluids, 1 injection well of 38.7MMbbl capacity could handle this load at and 
have ~ 24.4MMbll capacity left. (Limited Entry Technique at ~3000bbl in 10 stages would be 30000 bbl or 1.26 million gal/well)

Then, using USGS studies (slide 40) for the 4 fields of this area on water to gas ratio with highest production of ~2 MMCF/day
and the highest well producing 14 H20 bbl/MMCF on 299 wells: 299(14 x 2) =  8372bbl/day for injection.  Then the 14 bbl/day/well
x 365 days/yr x30  yrs x 299wells = 45.85 MMbbl. The 3 existing injection  wells, of Tompkins, Watson and Speakman have 38.7 
x 3 =  116.1MMbbl capacity  to handle the (45.85+14.3)= 62.2 MMbbl with ~ 53.9MMbbl left over. The injection on Watson and 
Tompkins is each 5000 bbl/day. Each of 3 wells could split the 8372 bbl/day at 2790 bbl/day for the produced and 4186bbl/day if 
one well were down. If only 1 well operated, the storage would require  3372bbl/day or 1110 bbl/day/site. 

The spent frac fluids, if added to the produced water would be a small add-on to the daily 2790 bbl/day and over ½ the wells 
have been drilled and fracked and has been injected in Speakman and Watson B or trucked away. Tompkins or Speakman can 
have truck pick-up terminals and with pipeline network, NO TRUCKS NEED BE IN THE PUD.

*Garfield County shows usage at 2 million gallons  – 5 million usually represents the usage of a horizontal frac with more stages. 
https://www.google.com/url?sa=t&rct=j&q=&esrc=s&source=web&cd=6&cad=rja&uact=8&ved=0ahUKEwihmM2lg8vWAhVoqlQKHXb_A7UQFghBMAU&url=
https%3A%2F%2Fwww.garfield-county.com%2Foil-
gas%2Fdocuments%2FEAB%2520Web%2520Community%2520Guide.pdf&usg=AFQjCNEUmt4wlhmoK4KCNLwyCqe7NpGPeg
** Following COGCC Orders, slides 32 -36, but COGCC data for Watson B and Tompkins I-wells lists porosity at 9.0%

Φ = 6% to 9.4% per attached COGC hearings**
h = ~441 feet per Ursa Watson Ranch Actual wellbore diagram
π = 3.1416
¼ Mile = 1320 feet 
1 cu. ft. = 7.481 gal.
42 gal. = 1 bbl (barrel)

h      π (1/4mile)2

Then ¼ mile radius in cu.ft. = 441 x 3.1416 x(1320x1320) 
= 2414000413 ft3

and MIV = Φ x 2414000413 = .09 x 2414000413 =
217260037 ft3 of injected fluid
at 7.481 gal/ ft3 : 7.481 x 217260037 = 1625322338 gal
or in bbls divided by 42 gal/bbl = 38698151 bbl. in an 
injection well or 38.7MMbbl (millions of bbl) capacity

THEN THERE IS THIS – 3 I-WELLS CAN HANDLE THE LOAD
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• ~ 14.3 MMbbl for all fracking using “new” fluid each of 299 wells. Reuse 2 x 
could cut this to ~1/3 or ~ 4.44 MMbbl. Limited Entry technique even less.

• Each I-well has a capacity of 38.7MMbbl and 3  I-wells are:

116.1MMbbl

Subtracting 30 years production H2O for 299 wells 62.2 MMbbl including new frack water

53.9 MMbbl or 46.4% left.
• There is no demonstrated need for a 4th I-Well!
• No trucks are needed in PUD with pipelines either fixed or temporary.

* Supporting material slides 38,39, and 40

SUMMARY of SLIDE 36
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BEFORE THE OIL AND GAS CONSERVATION COMMISSION
OF THE STATE OF COLORADO
IN THE MATTER OF THE PROMULGATION AND ) CAUSE NOS. 139 & 440
ESTABLISHMENT OF FIELD RULES TO GOVERN )
OPERATIONS IN THE RULISON FIELD, ) ORDER NOS. 139-67 & GARFIELD COUNTY, COLORADO ) ; 440-38
REPORT OF THE COMMISSION

This cause came on for hearing before the Commission at 9:00 a.m. on November 27, 2006, in Suite 801, The Chancery Building, 1120 Lincoln Street, Denver, Colorado, for an order to increase the number of wells which can be optionally drilled into and produced from the Williams 
Fork and Iles Formations in the E½ of Section 16, Township 7 South, Range 95 West, 6th P.M.
FINDINGS

The Commission finds as follows:
1. EnCana Oil & Gas (USA), Inc. ("EnCana"), as applicant herein is an interested party in the subject matter of the above-referenced hearing.
2. Due notice of the time, place and purpose of the hearing has been given in all respects as required by law.
3. The Commission has jurisdiction over the subject matter embraced in said notice and of the parties interested therein, and jurisdiction to promulgate the hereinafter prescribed order.
4. On April 20, 1990, the Commission issued Order No. 440-12, which among other things, removed the W½ of Section 10, and all of Sections 15 and 16, Township 7 South, Range 95 West, 6th P.M., from the provisions of Cause No. 139 and established 320-acre drilling and 

spacing units for production of gas and associated hydrocarbons from the Mesaverde Formation, with the permitted well to be located no closer than six hundred (600) feet to the outer boundaries of the drilling and spacing unit and no closer than one thousand two hundred (1,200) feet to any well 
or wells producing from the same formation, for the production of gas and associated hydrocarbons from the Mesaverde Formation. Subsequent orders defined the Williams Fork Formation within the Mesaverde Group and allowed additional wells, up to eight (8) per unit, to be drilled on the 320-
acre units, with the permitted well to be located no closer than 400 feet from the boundaries of the unit and no closer than eight hundred (800) feet from another Williams Fork Formation well.

5. On July 1, 1997, the Commission issued Order Nos. 139-31 and 440-18, which among other things, allowed up to eight (8) wells per 320-acre drilling and spacing unit for certain lands, including Section 16, Township 7 South, Range 95 West, 6th P.M., for the production of gas 
and associated hydrocarbons from the Williams Fork Formation of the Mesaverde Group.

6. Rule 318a. of the Rules and Regulations of this Commission requires that wells drilled in excess of two thousand five hundred (2,500) feet in depth be located not less than six hundred (600) feet from any lease line, and located not less than one thousand two hundred (1,200) feet 
from any other producible or drilling oil or gas well when drilling to the same common source of supply. Section 16, Township 7 South, Range 95 West, 6th P.M. is subject to this rule for the Iles Formation.

7. On September 5, 2006, EnCana Oil & Gas (USA ) Inc., by its attorney, filed with the Commission a verified application for an order to allow the equivalent of one (1) well per twenty (20) acres to be drilled in the E½ of Section 16, Township 7 South, Range 95 West, 6th P.M. for 
production from the Williams Fork and Iles Formations. That as to all future Williams Fork Formation or Iles Formation wells to be drilled upon the application lands, each well may be located anywhere downhole in the established drilling and spacing unit but no closer than two hundred (200) feet 
from the boundaries of the unit or any lease line, without exception being granted by the Director, and four hundred (400) feet from any existing Williams Fork Formation or Iles Formation wells absent exception granted by the Director.

8. On November 7, 2006, EnCana, by its attorney, filed with the Commission a written request to approve the application based on the merits of the verified application and the supporting exhibits. Sworn written testimony and exhibits were submitted in support of the application.
9. Testimony and exhibits submitted in support of the application showed that EnCana is the majority Williams Fork Formation and Iles Formation leasehold owner in the application lands.
10. Testimony and exhibits submitted in support of the application showed that the Williams Fork and Iles Formations are subsections of the Mesaverde Group.
11. Testimony and exhibits submitted in support of the application showed that the estimated Williams Fork Formation reserves for the application lands vary from approximately eighty (80) to ninety (90) BCF per section and that the estimated Iles Formation reserves for the 

application lands vary from approximately twenty-five (25) to thirty (30) BCF per section.
12. Testimony and exhibits presented at prior administrative hearings of which the Commission took administrative notice, showed that core data indicates the average porosity of the Iles Formation is six percent (6%) and the average permeability is 0.009  millidarcies.
13. Testimony and exhibits presented at prio

r administrative hearings showed that hydraulically induced fractures will propagate in a northwest-southeast orientation, creating an elliptical northwest-southeast drainage pattern in the application area.
14. Testimony and exhibits submitted in support of the application showed that current well density will not effectively drain the Williams Fork and Iles Formations. Additional testimony indicated that an average of approximately sixteen to twenty-one (16 to 21) acres are drained by one (1) 

well in the application area.
15. Testimony and exhibits submitted in support of the application showed that increasing well density from 40 to 20 acres in the application area will increase the estimated ultimate recovery from 28.1 BCF per section to 41.7 BCF per section for the Williams Fork Formation, an 

incremental estimated ultimate recovery increase of 13.6 BCF per section.
16. Testimony and exhibits submitted in support of the application showed that increasing well density from 640 to 20 acres in the application area will increase the estimated ultimate recovery from 0.35 BCF per section to 11.2 BCF per section for the Iles Formation, an incremental 

estimated ultimate recovery increase of 10.9 BCF per section. Additional testimony indicated that Iles Formation wells could not be economically drilled as "stand alone" wells and that Williams Fork Formation wells would be deepened to the Iles Formation.
17. No protests to the application were filed with the Commission or the Applicant.
18. EnCana Oil & Gas (USA) Inc. agreed to be bound by oral order of the Commission.
19. Based on the facts stated in the verified application, having received no protests and based on the Hearing Officer review of the application under Rule 511.b., the Commission should enter an order allowing the equivalent of one (1) Williams Fork Formation and Iles Formation well per 

20-acres. 
ORDER

NOW, THEREFORE, IT IS ORDERED, that additional wells are hereby allowed to be optionally drilled into and produced from the Williams Fork and Iles Formations, for the E½ of Section 16, Township 7 South, Range 95 West, 6th P.M., the equivalent of one (1) Williams Fork Formation 
and Iles Formation well per twenty (20) acres, or sixteen (16) wells for each 320-acre drilling and spacing unit, with each well located no closer than two hundred (200) feet from the boundaries of the unit and no closer than four hundred (400) feet from any existing Williams Fork Formation and Iles 
Formation well without exception being granted by the Director of the Oil and Gas Conservation Commission.

IT IS FURTHER ORDERED, that wells shall be drilled from the surface either vertically or directionally from no more than one (1) well pad located on a given quarter quarter section unless exception is granted by the Director of the Colorado Oil and Gas Conservation Commission, and 
that both the Williams Fork and Iles Formations shall be reached from a single wellbore, i.e., separate wells shall not be drilled to reach each formation. 

IT IS FURTHER ORDERED, that the provisions contained in the above order shall become effective forthwith.
IT IS FURTHER ORDERED, that the Commission expressly reserves its right, after notice and hearing, to alter, amend or repeal any and/or all of the above orders.
IT IS FURTHER ORDERED, that under the State Administrative Procedure Act the Commission considers this order to be final agency action for purposes of judicial review within thirty (30) days after the date this order is mailed by the Commission.
IT IS FURTHER ORDERED, that an application for reconsideration by the Commission of this order is not required prior to the filing for judicial review.
ENTERED this ______ day of December, 2006, as of November 27, 2006.

OIL AND GAS CONSERVATION COMMISSION
OF THE STATE OF COLORADO

By____________________________________ 
Patricia C. Beaver, Secretary

Dated at Suite 801
1120 Lincoln Street
Denver, Colorado 80203
December 11, 2006
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http://cogcc.state.co.us/orders/orders/440/49.html
BEFORE THE OIL AND GAS CONSERVATION COMMISSION
OF THE STATE OF COLORADO

IN THE MATTER OF PROMULGATION AND ESTABLISHMENT OF FIELD RULES TO GOVERN OPERATIONS IN THE RULISON AND PARACHUTE FIELDS, GARFIELD COUNTY, COLORADO))))CAUSE NOS. 139 AND 440 ORDER NOS. 139-79 AND 440-49 REPORT OF THE 
COMMISSION

This cause came on for hearing before the Commission at 9:00 a.m. on August 28, 2007, in Suite 801, The Chancery Building, 1120 Lincoln Street, Denver, Colorado, for an order to vacate the 640-acre drilling and spacing unit consisting of Section 22, Township 7 South, Range 95 West, 6th 
P.M., established in Order No. 139-16 and establish 40-acre drilling and spacing units for said Section 22, for the production of gas and associated hydrocarbons from the Williams Fork and Iles Formations. The order should allow the equivalent of one (1) well per 20 acres, with the permitted 
well to be located 200 feet from the boundaries of the drilling and spacing unit and 400 feet from an existing Williams Fork  Formation and Iles Formation wells, absent an exception from the Commission.

FINDINGS

The Commission finds as follows:

1.  EnCana Oil & Gas (USA) Inc. ("EnCana"), as applicant herein is an interested party in the subject matter of the above-referenced hearing.

2.  Due notice of the time, place and purpose of the hearing has been given in all respects as required by law.
3.  The Commission has jurisdiction over the subject matter embraced in said Notice, and of the parties interested therein, and jurisdiction to promulgate the hereinafter prescribed order pursuant to the Oil and Gas Conservation Act.
4.  On April 20, 1990, the Commission issued Order No. 139-16, which among other things, established 640-acre drilling and spacing units, for the production of gas and associated hydrocarbons from the Mesaverde Formation, with the permitted well to be located no closer than 990 feet from 
the unit boundaries, for certain lands including Section 22, Township 7 South, Range 95 West, 6th P.M.  
5.  On April 24, 2006, the Commission issued Order No. 440-32, which among other things, allowed the equivalent of one well per 20 acres with a downhole location anywhere in the 640-acre drilling and spacing unit, no closer than 200 feet from the boundaries of the unit and no closer than 400 
feet from any existing well, for the production of gas and associated hydrocarbons from the Williams Fork Formation, for Section 22, Township 7 South, Range 95 West, 6th P.M.  
6.  Rule 318.a. of the Commission Rules and Regulations requires that wells drilled in excess of two thousand five hundred (2500) feet in depth be located not less than six hundred (600) feet from any lease line, and located not less than one thousand two hundred (1200) feet from any other 
producible or drilling oil or gas well to the same common source of supply.  Section 22, Township 7 South, Range 95 West, 6th P.M. is subject to this Rule for the Iles Formation. 
7.  On June 1, 2007, EnCana, by its attorney, filed with the Commission a verified application for an order to vacate the 640-acre drilling and spacing unit consisting of Section 22, Township 7 South, Range 95 West, 6th P.M., established in Order No. 139-16 and establish 40-acre drilling and 
spacing units for said Section 22, for the production of gas and associated hydrocarbons from the Williams Fork Formation. The order should continue to allow the equivalent of one (1) well per 20 acres, with the permitted well to be located 200 feet from the boundaries of the drilling and spacing 
unit and 400 feet from an existing Williams Fork Formation  well, absent an exception from the Commission.
8.  On July 18, 2007, EnCana, by its attorney, filed with the Commission an amended application to establish 40-acre drilling and spacing units for said Section 22, for the production of gas and associated hydrocarbons from the Iles Formation, and allow the equivalent of one (1) well per 20 
acres, with the permitted well to be located 200 feet from the boundaries of the drilling and spacing unit and 400 feet from an existing Iles Formation well, absent an exception from the Commission. 
9.  On July 3 and 10, 2007, EnCana, by its attorney, filed with the Commission a written request to approve the application based on the merits of the verified application and the supporting exhibits.  Sworn written testimony and exhibits were submitted in support of the application, and 
subsequently. 

10.  Testimony and exhibits submitted in support of the application showed that EnCana is the majority leasehold owner in the application lands.  
11.  Testimony and exhibits submitted in support of the application showed that the Williams Fork and Iles Formations are members of the Mesaverde Group and are common sources of supply.  Additional testimony indicated that due to the heterogeneity of the formations, increased density 
is necessary to recover the reserves.

12.  Testimony and exhibits submitted in support of the application showed the location of the existing and proposed spacing units.  Additional exhibits also showed existing Mesaverde Formation and Iles Formation wells and the structure on top of the Rollins Sandstone.  

13.  Testimony and exhibits submitted in support of the application showed that the original gas in place (OGIP) for the Williams Fork Formation for the application lands is between 70 and 80 BCF per section.  Additional testimony and exhibits showed that the OGIP for the Iles Formation for 
the application lands is between 20 and 35 BCF per section.
14.  Testimony and exhibits submitted in support of the application showed that an average porosity of 9.4% and an average permeability of 0.039 md in the Federal 20-10 Well.  In the Superior #1 Well, the Cozzette member of the Iles Formation has an average porosity of 
6.0% and average permeability of .009 md.
15.  Testimony and exhibits submitted in support of the application showed that one well per 20 acres will recover incremental reserves preventing waste, while minimizing interference between wells and prevent the drilling of unnecessary wells.  Additional testimony and exhibits showed the 

average estimated ultimate recovery (EUR) in the most mature area of the south Parachute Field is approximately 1.04 BCF for a Williams Fork Formation well.  Further testimony and exhibits showed that the average drainage radius is between 17 acres and 22 acres for each well.
16.  Testimony and exhibits submitted in support of the application showed that well density of 20 acres in the application area will increase the EUR per section for the Williams Fork Formation.  Additional testimony indicated that one well per 20 acres versus one well per 40 acres provides 
an increased recovery factor of gas in place from 33% to 49%, with an incremental recovery of 14.4 BCF.

17.  The above-referenced testimony and exhibits show that the proposed spacing and density will allow more efficient reservoir drainage, will prevent waste, will assure a greater ultimate recovery of gas, and will not violate correlative rights.

18.  EnCana Oil & Gas (USA) Inc. agreed to be bound by oral order of the Commission.

19.  Based on the facts stated in the verified application, having received no protests and based on the Hearing Officer review of the application under Rule 511.b., the Commission should enter an order to vacate the 640-acre drilling and spacing unit consisting of Section 22, Township 7 
South, Range 95 West, 6th P.M., established in Order No. 139-16 and establish 40-acre drilling and spacing units for said Section 32, for the production of gas and associated hydrocarbons from the Williams Fork and Iles Formations. 

ORDER

NOW, THEREFORE, IT IS ORDERED, that the 640-acre drilling and spacing unit consisting of Section 22, Township 7 South, Range 95 West, 6th P.M., as established in Order No. 139-16 for the production of gas and associated hydrocarbons from the Williams Fork Formation is hereby 
vacated. 
IT IS FURTHER ORDERED, that 40-acre drilling and spacing units are hereby established for Section 22, Township 7 South, Range 95 West, 6th P.M., for the production of gas and associated hydrocarbons from the Williams Fork and Iles Formation.
IT IS FURTHER ORDERED, that the equivalent of one (1) well per 20 acres is hereby allowed, with the permitted well to be located 200 feet from the boundaries of the drilling and spacing unit and 400 feet from an existing Williams Fork Formation well and Iles Formation well, absent an 
exception from the Commission.
IS FURTHER ORDERED, that wells to be drilled under this application shall be drilled from the surface either vertically or directionally from no more than one well pad located on a given quarter quarter section unless exception is granted by the Director of the Colorado Oil and Gas 
Conservation Commission.
IT IS FURTHER ORDERED, that the provisions contained in the above order shall become effective forthwith.

IT IS FURTHER ORDERED, that the Commission expressly reserves its right, after notice and hearing, to alter, amend or repeal any and/or all of the above orders.

IT IS FURTHER ORDERED, that under the State Administrative Procedure Act the Commission considers this order to be final agency action for purposes of judicial review within thirty (30) days after the date this order is mailed by the Commission.

IT IS FURTHER ORDERED, that an application for reconsideration by the Commission of this order is not required prior to the filing for judicial review.

ENTERED  this __________ day of September, 2007, as of August 28, 2007.

OIL AND GAS CONSERVATION COMMISSION
OF THE STATE OF COLORADO

By____________________________________
Patricia C. Beaver, Secretary

Dated at Suite 801
1120 Lincoln Street
Denver, Colorado 80203
September 10, 2007

https://www.google.com/url?sa=t&rct=j&q=&esrc=s&source=web&cd=1&cad=rja&uact=8&ved=0ahUKEwiq0-nf5MrWAhWijVQKHejZAzEQFggpMAA&url=https%3A%2F%2Fpubs.usgs.gov%2Fdds%2F0069-B%2Fch15_plate-2.pdf&usg=AFQjCNE_46Ka4AlVmXjK5uk08_JibiPRSA
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Gas, Oil, and Water Production from Grand Valley, Parachute, Rulison, and Mamm Creek Fields in the Piceance 
Basin, Colorado    Open-File Report 2010–1110      U.S. Department of the Interior   U.S. Geological Survey
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http://www.freep.com/story/news/local/michigan/flint-water-
crisis/2016/07/29/6-state-employees-criminally-charged-flint-
water-crisis/87697834/

Update to Submittal to PC on Flint Water Situation

State Attorney General Bill Schuette's investigation into what went wrong during the Flint water crisis
has been going on for a year and half. During that time Schuette has held several press conferences 
announcing new charges against those involved.
To date, 15 current and former state and local officials have been charged with 51 criminal 
charges for their role that led to the crisis.
Two have pleaded to lesser charges and are helping investigators as part of their plea deal - Mike 
Glasgow, former Flint water quality supervisor, and Corinne Miller, a former state epidemiologist.

Update  6/14/17: 
http://michiganradio.org/post/these-

are-15-people-charged-their-
connection-flint-water-crisis

Sample of charges
1 count - Homicide - Involuntary manslaughter (Felony: 
15 Years and/or $7,500) 
1 count - Misconduct in Office (Felony: 5 years and/or 
$10,000) 
1 count - Conspiracy - Tampering with Evidence (Felony: 
4 years and/or $10,000) 
1 count - Tampering with Evidence (Felony: 4 years 
and/or $5,000) 
1 count - Treatment Violation - Michigan Safe Drinking 
Water Act (Misdemeanor: 1 Year and/or $5,000.00 for 
each day of violation) 
1 count - Monitoring Violation - Michigan Safe Drinking 
Water Act (Misdemeanor: 1 Year and/or $5,000.00 for 
each day of violation)
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