Colorado Oil and Gas Conservation Commission

Monitor Wells Summary Report
January 2009

3M Project Monitoring Program
La Plata County, Colorado

Prepared By
Colorado Oil and Gas Conservation Commission
NORWEST Corporation
Denver, Colorado

January 8, 2009




January 2009 3M Project Monitor Wells Summary Report COGCC

1.0
2.0
2.1
2.2

3.0

~N N R WN =

01N DN B~ W=

TABLE OF CONTENTS

PAGE
INTRODUCGTION ..ottt e e e et e e e et e e e s eeaaeeeeeeaaeeeseenaaeeeeanneeeeeas 1
MONITORING ACTIVITIES AND DATA SUMMARY ....oooiiiiiiiiieeeee e 1
MONITORING ACTIVITIES — FOURTH QUARTER 2008..........ccooiiiiiieeiieeecieeeceeeeee e, 1
MONITOR WELL PRESSURE DATA SUMMARY ....oooootiiiiieieee e 1
2.2.1 BASIN CREEK .....ooiiiiiiiieeeee ettt e et e e e et e e e eaae e e e snnneeeeas 7
2.2.2 SOUTH FORK TEXAS CREEK ........coootiiiiiiiiee e 11
2.2.3 BEAVER CREEK RANCH ......ooiiiiiiiiieiee et 15
224 SHAMROCK MINES ...ttt e et e e e eanees 19
FUTURE WORK ..ottt e et eaa e e e e e e e e e e eaaaeeesenaeeeeenaes 21

LIST OF TABLES
Monitor Well Completion SUMMATY ............ocecirieieirieinieirieeeeetetee ettt ese e ene 3
Monitor Well Pressure TTANSAUCETS ......cveocvvivviiiieeieiiteiciecteeiree e et esteesreesrvseteesaeessesenssesseessessnessnseens 4
MONItor Well ChronolOZY .........ccoveuieieiriiieieieiieieteete ettt be e s 5&6
Well Pressure Data Summary for Basin Creek Monitor Wells..........oceoevenienienieniecieieieceeeeee, 7
Well Pressure Data Summary for South Fork Texas Creek Monitor Wells ..........cccooeevneennncenne 11
Well Pressure Data Summary for Beaver Creek Ranch Monitor Wells ..........cccccevvvieeeininenenenene, 15
Well Pressure Data Summary for Shamrock Mines Monitor Well..........c.cooeevniinniinnncinineene 19
LIST OF FIGURES

3M Site Map, Well LOCAONS .....c.oveuiririiiiiieicinieictetcictete ettt ettt ettt 2
Pressure Transducer Data Basin Creek Well MW=-34-0-7-1 ........cccovioiimieieeeeeeceeeeeeeeeeve e 8
Pressure Transducer Data Basin Creek Well MW-34-0-7-2 .......couvimiiiieeieieieeee et 10
Pressure Transducer Data South Fork Texas Creek Well MW-35-7-8-1 ......cccoovvevvieieveeeeerecieeeennne 12
Pressure Transducer Data South Fork Texas Creek Well MW-35-7-8-2 ....c.ccoovvvviiviiiviiiiineeceeennnn 14
Pressure Transducer Data Beaver Creek Ranch WelIMW-35-6-17-1 .......cccooevieviieieceecieeeeieeeenne 16
Pressure Transducer Data Beaver Creek Ranch Well MW-35-6-17-2 .......cccccovvvviiveiviiiiicieeeeennn 18
Pressure Transducer Data Shamrock Mines Well MW-35-6-13-1.........cccoovvvvieieieeeeieeeeeeeeeeeenene 20




January 2009 3M Project Monitor Wells Summary Report COGCC

1.0 INTRODUCTION

The 3M Project Monitoring Program in La Plata County, Colorado was initiated by the Colorado Oil
and Gas Conservation Commission (COGCC) in January 2001. This report describes the results of
wellhead and bottomhole pressure monitoring at four monitoring well sites through December 10, 2008.
The monitoring work was carried out by staff of the COGCC and Norwest Applied Hydrology
(Norwest) on behalf of the COGCC. Figure 1 shows the location of the four monitoring well sites.
Table 1 identifies the monitoring wells, locations, and the depths of completion at the four monitoring
well sites. Table 2 lists the depth and type of pressures transducers used in each monitoring well. Table
3 provides a chronology of monitoring well installation, operation and maintenance activities from
January 2001 through December 10, 2008.

2.0 MONITORING ACTIVITIES AND DATA SUMMARY

2.1 MONITORING ACTIVITIES - FOURTH QUARTER 2008

Monitoring site activities performed during this reporting period included continuation of automated
well pressure data collection program, and inspection of each monitor well site and extraction of
recorded logger data on December 10, 2008.

2.2 MONITOR WELL PRESSURE DATA SUMMARY

Well pressure continues to be measured and recorded twice daily (12-hour interval) by Hermit 3000
Data Loggers. There were no data records missed or lost at any of the sites during this reporting period.

Applicable well pressure and calculated water level data for the entire period of record for each
monitoring well are plotted in annotated charts. The water level in a well is calculated using the depth
of the lower transducer and the difference in pressure between upper and lower transducers. This
calculation is applicable at sites where the water level in a well is above the lower pressure transducer
and below the upper pressure transducer.

Well pressure data analysis and interpretation by site and monitor well for the entire period of record are
summarized below. Well pressure measurements recorded by the data logger at each monitor well site
are available upon request to all interested parties.
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Table 2
3M Project Monitor Well Pressure Transducers

Upper Transducer Lower Transducer
Location Well ID
Depth (fbgs) Type and Rating Depth (fbgs) Type and Rating
MW 34-9-7-1 0.5 PXD-261-30 psig 570 PXD-461-500 psia
Basin Creek
MW 34-9-7-2 4.6 PXD-461-500 psia 485 PXD-461-500 psia
MW 35-7-8-1 5 PXD-261-30 psig 390 PXD-461-500 psia
South Fork Texas Creek
MW 35-7-8-2 4 PXD-461-500 psia 225 PXD-461-500 psia
MW 35-6-17-1 5 PXD-461-500 psia 1,565 PXD-461-1,000 psia
Beaver Creek Ranch
MW 35-6-17-2 2.5 ftags2 PXD-461-1,000 psia None® PXD-461-1,000 psia
Shamrock Mines MW 35-6-13-1 5 PXD-461-500 psia 500 PXD-461-1,000 psia

1 MW34-9-7-2 upper transducer raised from 4.6 fbgs to ground surface April 23, 2004 and to 1.65 ftags August 25, 2004;
upper transducer lowered from 1.65 ftags to 4.6 fbgs June 14, 2005

2 MW 35-6-17-2 lower transducer raised from 1420 fbgs to 1415 fbgs August 22, 2003

3 MW 35-6-17-2 lower transducer removed and upper transducer raised to 2.5 ftags April 22, 2004
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Table 3
3M Project Monitor Well Chronology
2001 2002 2003
Location Well Jan Sept Nov Dec Jan Feb Mar Apr May June July Oct - Nov December Jan Feb - Apr | May - Jun Aug Oct - Dec
Jan. 24-28: |Sept. 27: Nov. 28: Set |Survey |Jan. 18:Tighten |Replace Lost telemetry Jan 20: New well | Telemetry May 20: Aug 21: Oct 8: Conduct
Drill & Perforate well |up telemetry wellhead telemetry communitcation with |34-9-7-1 upper [system Replace Vent both  |rapid
MW 34-9-7-1 |install well unit; replace fittings; rewire |12v battery data logger xd (30 psig, sn  |malfunction |modem and |wells and blowdown &
bad xds telemetry sys |sys, In-Situ 7201); rewire cell phone; tighten shutin test
cables assist pwr regultr; wellhead xd
. April 24- [May 5: Survey replace logger Aug 21: Oct 8: Conduct|
5 0 Gk 25: Drill |Perforate bkup lith. batt; re- Ventboth  |rapid
& install |well flash modem wells and blowdown &
MW 34-9-7-2 well May 9: memory; enable tighten shut-in test
Fish out modem auto pwr- wellhead xd
cable up; cable strain
May 22: relief fittings
Sept. 17-20: |Nov. 29: Set [Survey [Jan. 18: Replace May 21: Dec. 4: Data lost Jan 20: rewire Telemetry June 16: Oct 8: Well
Drill/install up telemetry Tighten telemetry Ck for through end of year |pwr regultr; system lower xd pressure
MW 35-7-8-1 well; Sept. 27: |unit; replace wellhead 12v battery leaks due to Hermit internal|replace logger malfunction; |failed buildup test
Perforate well |bad xd cables fittings; rewire |sys, In-Situ battery failure; lost |bkup lith. batt; re-
telemetry sys |assist telemetry flash modem
Sept. 20-21:  [Nov. 29: Set |Survey |Jan. 18: May 21: Oct 25: Vent  |communitcation with |memory; enable May 20: Oct 8: Well
South Fork Drill/install wellfup telemetry Tighten Ck for well; replaced |data |Ogg_er modem auto pwr- Replace pressure
Texas Creek Sept. 27: unit; replace wellhead fittings leaks strain relief Dec 7: Tlghtened up; modem and buildup test
Perforate well |bad xd cables fittings; shut in [wellhead fittings cell phone;
MW 35-7-8-2 well
Replace Mar. 5- May 2: Survey |[July 10: Dec 13: Insp by Jan 7 & Jan 21: |Telemetry May 20: Oct 7 & 21:
telemetry Apr 4: Perforate Replace lower Raymond Const.- no |[No wellhead gas |system Replace Well pressure
MW 35-6-17-1 12v battery |Drill & well; May xd cable with wellhead gas leak; ; |leak @ MW35-6- |malfunction |modem and buildup test
sys, In-Situ |install 20-21: unvented cable logger batt @ 0% 17-2; cell phone;
assist well Install xds capacity; modem Jan 21: rewire
problem pwr regultr;
Beaver Creek Sept.' 2?-Oct. Nov. 26: Survey |Jan. 17 - Install Apr8: |May 21: Gas leak @ top|Nov. 14: Vent |pec. 19: Data lost  |replace logger  |Vellhead May 20: Aug 20: Oct 8 & 21:
Ranch 4: Drill/install  [Perforate well new xd cables Pull Install bushing; July |well; replaced |through end of year |bkup lith. batt; re- bushing leak We||head New flanged W(_all pressure
well Nov. 27: Set with SwagelLok lower xd |unvented, 10: Vent well & |valve and due to bad data flash modem bushing leak; |wellhead buildup test;
up telemetry fittings; rewire cable; |heavy duty ck bushing reseal all logger bkup battery |memory; enable wellhead assembly; |wellhead leaks
MW 35-6-17-2 unit telemetry unit no data |xd cable; galls; July 11: |connections modem auto pwr- assembly to |xd cable @ pressure
Apr 8 to |shut in well shut in well up; be redesigned|leak at >570 psia;
May 20 swagelok
fitting
May 3-7: |Survey Lost telmetry Jan 21: rewire |Telemetry May 20: Aug 20: Oct 7:
Drill/install communitcation with |pwr regultr; system Replace Modem pwr [Replaced 12v
well; May data logger replace logger  |malfunction |modem and |down; battery pack;
10: bkup lith. batt; re- cell phone; replaced 12v|Oct 8: well
Perforate flash modem battery pressure
Shamrock well; May memory; enable buildup tests;
. MW 35-6-13-1 20, 21: modem auto pwr- Oct 21:
Mines Install pad, up; Replaced solar|
telemetry panel
& data
logger
systems, &
xds
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Table 3, Continued

3M Project Monitor Well Chronology

2004 2005 2006 2007 2008
Location Well Jan - Mar April August March June Oct - Dec January June -Nov December June August Nov - Dec May September December
Aug 25: New June 14: Inspection June 21: Analog-modem
data logger Inspection telemtry sys.
MW 34-9-7-1 battery pack; off line; local
vent well; gas June 20: telecom.
sample Inspection; |service T;VI B Et).ec May 6: Sept 3: Dec 10:
. Apr 23: vent well |Aug 25: vent June 14: Inspection; June 21: replace changed to - inspection Inspection and |Inspection and |Inspection and
Basin Creek . . . . . and Hermit . . .
& raise upper xd |well; raise pressure gauge leaking; Inspection logger digital by | dat Hermit logger |Hermit logger |Hermit logger
from 5 fbgs to upper xd to vented well (artesian flow < battery; start |provider; ogger data data extraction |data extraction |data extraction
MW 34-9-7-2 ground surface |1.65 ft above 0.5 gpm); lowered upper xd new test Hermit logger rletel
ground; gas to 4.6 fbgs (under water); data must be
sample replaced gauge with plug extracted to a
PC on site.
No data Apr 22: vent well; |Aug 25: New June 13: Inspection; new June 21: June 20: See above Nov 12 & Dec |May 6: Sept 3: Dec 10:
reported for temperarily data logger data logger test started Inspection Inspection; 12: Inspection |Inspection and |Inspection and |Inspection and
MW 35-7-8-1 |6/16/03 to replaced lower |battery pack; replace and Hermit Hermit logger |Hermit logger Hermit logger
4/22/04 -lower |xd with 1000 psia [vent well; logger logger data data extraction |data extraction |data extraction
xd failed xd tighten xd battery; start extraction
Well pressure |Apr 22: vent well; [Aug 25: vent |Mar: Well June 13: Wellhead fitting  |Oct 25: Vent JJan 3: June 21: Dec 11 &13: |June 20: Dec 12: May 6: Sept 3: Dec 10:
s data suggest |replaced strain  |well; tighten |pressure leaks detected; June 14: well; replaced | Tightened Tightened Tightened Wellhead Wellhead strain|Inspection and |Inspection and |Inspection and
outh Fork e D o ; . ” - . . . .

Texas Creek that wellhead |[relief fittings xd fittings deviation from |Vented well and replaced |[strain relief Jwellhead wellhead fittings  [wellhead fittings leak; relief cable Hermit logger |Hermit logger |Hermit logger
xd cable strain replace lwr previous norm; [both 500 psia xds; new fittings fittings October 31: strain relief  |vent well; fitting leak; vent|data extraction; |data extraction; |data extraction;
relief fittings 1000 psia xd |possible data logger test started Dec 7: Replaced all well |fittings replaced xd well; installed |Slight leak at  |Very slight leak |Slight leak at

MW 35-7-5-2 leak with new 500 |wellhead leak Tightened head fittings cables with Swaglok tube |lower xd cable |at lower xd cable|lower xd cable
intermittently in psia xd; gas |or xd failure or wellhead November 10: rugged fitting on upper |wellhead strain wellhead strain |wellhead strain
winter sample decline in well fittings Developed well polyethylene xd cable at relief fitting relief fitting relief fitting

gas pressure and water sample cables; wellhead
collected
Aug 24: New June 13: Inspection June 21: See above
data logger Inspection
MW 35-6-17-1 BRIt Ry FEES
vent well; Aug
25: gas .
samole : : ij:sn:ecz;t(i)én' N7 1A e May 6: Sept 3:: Dec 10:
Wellhead leaks |Apr 22: vent Aug 24: vent June 13: Inspection; slight June 21: ’ 12: Inspection " " :
Beaver Creek @ pressure well/removed well; Aug 25: leak detected from Inspection; slight replace and Hermit InspeF:tlon and Inspeptlon and Inspeptlon and
Ranch >570 psia lower xd; gas sample wellhead xd bushing leak detected from logger logger data Hermit Iogggr Hermit Iogg(_ar Hermit Iogggr
attached upper S - battery; start extraction data extraction |data extraction |data extraction

MW 35-6-17-2 xd externally to bushing October T

wellhead; no 31: Leaky

leaks wellhead xd

bushing sealed
Aug 24: New June 13: Inspection June 21: June 20: See above Nov 12 & Dec |May 6: Sept 3:: Dec 10:
data logger Inspection Inspection; 12: Inspection |Inspection and |Inspection and |Inspection and
battery pack; replace and Hermit Hermit logger |Hermit logger |Hermit logger
vent well, no logger logger data data extraction |data extraction |data extraction
Sha.mrock MW 35-6-13-1 gas to sample battery; start extraction
Mines new test
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2.2.1 BASIN CREEK

Monitor well MW 34-9-7-1 has been monitored since November 29, 2001 and monitor well MW 34-9-
7-2 has been monitored since May 24, 2002. Initial and ending monitoring well pressures and calculated
water levels in the wells for each period of record are summarized in Table 4.

Table 4
Well Pressure Data Summary for Basin Creek Monitoring Wells

Net Initial Ending | Net Water
Initial Ending | Change | Water Water Level

Well ID and Period Well Well in Well Level Level in | Change in
Transducers of Pressure | Pressure | Pressure | in Well Well Well

(XD) Record psia psia psi fbgs fbgs ft
MI‘J)IV) ;;'%’1 11/29/01 | 11.46 16.15 4.69
to 20.97 11541 -94.44
Lower XD 12/10/08 | 249.34 213.11 -36.23

MW 34-9-7-2

Upper XD 5/24/02 33.26' 20.30' -12.96' | Well water level is above ground
bp to level; see discussion and Figure 3
Lower XD | 12/10/08 | 24142 | 226.69 | -14.73 for more details

1 MW 34-9-7-2 upper XD at 4.6 ft below ground level is under water; initial value corrected June 2008.
MW 34-9-7-1

Figure 2 charts the upper and lower pressure transducer data and the calculated water level in the well.
Table 2 and Figure 2 show an overall 4.69 psi net increase in wellhead pressure for the entire 7-year
period of record from November 29, 2001 (11.46 psia) to December 10, 2008 (16.15 psia). Figure 2
shows a gradual buildup of about 8.3 psi in wellhead pressure, from 11.46 psia to 19.75 psia, during the
first 11-month period following the initial well shut in on November 29, 2001. Since October 1, 2002,
Figure 2 generally shows a pattern of minor seasonal fluctuations within an overall flat trend in wellhead
pressure. Two spikes on the wellhead curve are due to a pressure buildup test (October 2003) and a gas
sampling event (August 2004). The chart also shows two erratic fluctuations in the wellhead pressure
and calculated well water level curves between January 15, 2007 and April 15, 2007 and between
January 1, 2008 and March 15, 2008. The cause of these erratic fluctuations may be wellhead pressure
transducer performance related rather than an erratic change in wellhead pressure since the bottomhole
pressure curve does not exhibit the same erratic pattern for the same period of record.

In contrast to the wellhead pressure patterns, Table 2 and Figure 2 show a net decline of about 94.44 feet
in the calculated well water level and a corresponding net decline in bottomhole pressure of about 36.23
psi for the period of record. Figure 2 also shows a pattern of slight seasonal fluctuations within the
overall declining trend in the water level and corresponding bottomhole pressure for the period of
record.




COoGCC

January 2009 3M Project Monitor Wells Summary Report

(e1sd) 2unssaag X 19M0

aury €
LI ﬁ # puar], B 091
\ h CEE
" - . ey Iy
— L]
o B} £€0/92/1 ST
st | fooort 'Lyl 09°TH1 0€'€Tl 8011 = _l} o/
so/01/ct| 8oL 80/1/1 LO//L LO/1/1 90/1/L - D —
yILY 67'69 99°€9 S6'IL 1ce9 PEY9 N
7 7 7 7 90/1/1 SO/1/L SO/1/1 YO/1/L vO/1/1 €0/1/L
(53qJ) [IPAA UI [9AI] J3JBAN PIJE[NI[ED)
uuiy, pasderq
800 80f 80V 80 L0O LOT LOV LOf 900 90T 90V 90-f SO-O SO SOV SOf $0-O YO 0V POT €0-O €0 €0V €0 T0-O <TOf <TOV 10-d 100
O L L L | L L | L L L L L L L | L L L L L L L O
7 7 fesor 7
00 == = e e = il I e — ey P e S VST YUY
A 10/62/11
o= . A A . : . 4 4 4 _ : y 4 A oy
ST'91 0¢8I 20T 9L'€T 8T°0C L¥'1T TEL 1861 LT8T 09°0T 9¢'LI e (£33 SO ySTl
09 80/01/¢T| |80/1/L 80/1/1 LO/T/L LO/T/T 90/1/L 90/1/1 SO/L/L S0/1/1 vO/1/L Y0/1/1 €0/1/L £€0/2/T /1Ll feont 09
08 + 08 «
1891 paoejdar gy 1oddn M
1 S0°0C @ dnpying £€0/0T/1 911® L &
001 001 S
Spdues sen aInssalg ainre; qx 1oddn ordures sen e
v0/ST/8 €0/8/01 TO/LT/TT T0/91/1 ]
0cl sour] 0cl et
puary, e
(141 ol 2
=
=
(¢
091 091 =
Z.
t-]
081 - - - 081 —
1reie |je6vic £0°S0C 66'80C
80/01/¢1| | 80/1/L 80/1/1 LO/T/L vLEIT -
00¢ - LO/1/1 scoce were| - 00T
" — 90/1/L 0T'S€T $9°9¢T 9 LET 6€9€T LELET 18'1+C €T S0'8¥C 20/1/1
" — -
. 4 . 90/1/1 SO/1/L SO/1/1 YO/1/L PO/T/1 €0/1/L €0/1/1 20/1/L
0TC + e I/' v - 0CC
N — e — vE6Ye
0T + ey Kiaieg e — - — - Lot one
1033071 vlRQ
©1EP ON|
09¢ 09¢
I-L-6-YE-MIA [IPAA H33.I)) uiseq
S3qJ 0LS 18 X 10MO0 ] e Bleg(J Joonpsued ], 21nssaad

s3qy ¢'0 18 X Joddn

7 3In31




January 2009 3M Project Monitor Wells Summary Report COGCC

MW 34-9-7-2

Recorded pressure data and calculated bottomhole and wellhead differential pressures for well MW-34-
9-7-2 are charted on Figures 3. Initial and ending monitoring well pressures and apparent water level in
the well are summarized in Table 4 for the period of record with the upper transducer set at 4.6 feet
below ground surface (fbgs).

Figures 3 continues to show a trend of gradually declining well pressure and slight seasonal fluctuations
in wellhead and bottomhole pressures within the overall declining trend for the period of record. A
record low bottomhole pressure of 224.56 psia and record low wellhead pressure of 17.58 psia were
recorded on February 18, 2008. Between February 18, 2008 and December 10, 2008, Figure 3 shows an
apparent seasonal fluctuation within the overall declining trend. As indicated in Table 4, there has been
a net decline in well pressure about of 12.96 psi (wellhead pressure) to 14.96 psi (bottomhole pressure)
for the 6.5-year period of record.

A wellhead differential pressure test was conducted on April 23, 2004 to verify whether or not the upper
transducer is under water when set in the well at a depth of 4.6 feet below ground surface. Figure 3
shows a notable difference in wellhead pressure relative to the location of the upper transducer. On
April 23, 2004, the wellhead shut-in pressure at 4.6 fbgs was 27.80 psia versus 26.00 psia at ground
level, a difference of about 1.8 psia. On August 25, 2004, the wellhead pressure transducer was raised
to 1.65 feet above ground surface (ftags). The shut-in pressure at ground level was 25.66 psia verses
25.08 psia at 1.65 ftags, a difference of about 0.5 psi. Since there was no corresponding measurable
difference in the bottomhole pressure, the observed wellhead pressure differential between 4.6 fbgs and
1.65 ftags confirms the upper transducer is under water at 4.6 fbgs and the apparent water level in well
MW 34-9-7-2 is near ground level when the well is completely shut in.

On June 14, 2005, the upper pressure transducer was set to the original installation level of 4.6 fbgs to
monitor the overall trend of wellhead pressures since May 2002. The calculated differential well
pressure curve in Figure 3 for the period of record with the upper transducer set at 4.6 tbgs shows minor
seasonal fluctuations in differential pressure within an overall gradually declining trend since January
2006. The well differential pressure was about 208.09 psi on January 1, 2006 and about 206.39 psi on
December 10, 2008, a small decline of about 1.7 psi.




COoGCC

(e1sd) aanssaag X 1Mo

January 2009 3M Project Monitor Wells Summary Report

[T , f , , , , f , , r 00C
690z [ ferooe ¥6'90¢ 6£'90¢ 1€°L0T 01°L0T 60'80¢ LELOT 802 8T'LOT 00'802 - ¢0T
80/01/21—] 80/1/L 80/1/1 LO//L LO/1/1 90/1/L 90/1/1 SO/1/L HO/TE/E €0/1/L 20/1/L 70T
S — — o~ - 90T
—_—— —

== A - 80T
— : J ) ; 0I¢

_xmo_ o8nes m._:mmohn__ | | — 66'L0T _Nm w@mi L
_._|<|<|_ 7 7 1€9°60 L vo/1/1 7 L Cle
: : 14¥4

(e1sd) [enpuUAIAJI( .INSSAIJ A[OYU0))0g PUB PBIY[[IAA PAIB[NIRD

ui ], pasderg
80-O 80-f 80V 80 LOO LOf LOV LOL 90O 90 90V 90 S0-O €60 SOV SO +0-O ¥0-[ +0-V +0[ €0-O €0 €0V 200 Tor TV Tor
o - - - I R P B - - - - - - - - - - - - - - - - n - - - o
07 — 7 e B B T IR e = s = s s 0z
— " - - — I
il | f , ] L, | H
O¥] ocoz o1z 0181 L9°0T 81T vTrT $8'ST §9°LT 0oy
. . . . . 0T 1€ L
so/o1/z1| |sorie 80/1/1 LO/L L0/1/1 90/L/L 90/1/1 So/1/L £o'ce| JOLVT 1] OL ST Y 6V8T L8 0t AU
So/1/1| Jpo/1/6|| §¥0/9C/vRv0/1/1 €0/1/L 8
I
09 | e : , - 09
) yeo] a8nes arnssalg mo\nm\m_ PAJUIA SEA [[2M L
08 + , , 101e sSey 9.1 peayem T 08
i [E— woyy wds /[0 mo[jIarem L
£1s0) dnpyinq a1nssax [
001 3 9% 1 0 CIPLINA sld 001
i Yosa1 qx soddn ojdures sen €0/8/01 r
s3eyy 69 1 18 QX Joddn r
S0/¥1/9 H d
0ct sour ¥0/5¢/8 r ocl
] pua1y 19A9] punoi3 1o ¥ Joddn L
ovl YO/ET/Y - Ovl
091 - 091
081 - 081
00g== : : : , : : : 00¢
69'9TT | 8¥'LTT ¥0°$TT LOLTT 91°6TC [1€1€T 76'€€T S0'S€T 0S°€€T wr'SET Py 9€T 61'8€T $6'CTC r
80/01/CT| |80/1/L 80/1/1 LO/T/L LO/T/T 90/1/L 90/1/1 SO/T/L SO/1/1 $0/1/L ¥0/1/1 €0/1/L 20/TT/s r
02z = o o _ o
“iLllLqu AT T —— . el
Uge T.E:& K1aneq 19330 eiep ‘BIRp 027 i L T S . TS| 0¥c

S3Q) 9€°8% 12 (X 1OMO'] cxmmmm
s3ey 691 ax 12ddn
19A9] punoiIs 18 X 10dd() cmmmmm

s3qJ 9’y X Joddn

C-L-67vE-MIN IPAA Y9 ulseq
B)(] JINPSUB.L], 3INSSAIJ
€ 2ang1q

10

(e1sd) sanssaag qx 1oddn




January 2009 3M Project Monitor Wells Summary Report COGCC

2.2.2 SOUTH FORK TEXAS CREEK

Monitor wells MW 35-7-8-1 and MW 35-7-8-2 have been monitored since November 29, 2001. Initial
and ending well pressures and calculated water levels in the monitor wells are summarized in Table 5
for the indicated period of record.

Table 5
Well Pressure Data Summary for South Fork Texas Creek Monitoring Wells
Net Initial | Ending | Net Water
Initial Ending | Change in | Water | Water Level
Well ID and Period Well Well Well Level | Level in Change
Transducers of Pressure | Pressure | Pressure | in Well Well in Well
(XD) Record psia psia psi fbgs fbgs ft
MI}V 365r')7<']§'1 12/01/01 | 13.79 12.70 -1.09
bp to 8839 | 13295 | -44.56
Lower XD | 12/10/08 | 144.47 124.08 -20.39
MW 35-7-8-2 1 Incomplete
Upper XD 1/1‘[50/02 01.32 65.01 shut-in Water level in well is >225 fbgs
ith lete shut-in;
Lower XD | 12/10/08 | 91.91" 67.32 In‘s’ﬁfﬁﬂfte I COMPpTETe SAHI:

1 Both bottomhole and wellhead pressure are typically the same in MW 35-7-8-2 with complete shut in.
MW 35-7-8-1

Monitoring data for MW 35-7-8-1 are charted in Figure 4. As summarized in Table 5 for the 7-year
period of record, the net change in wellhead and bottomhole pressures are -1.09 psi and -20.39 psi
respectively. The net change in the calculated water level in the well is -44.56 feet.

Figure 4 shows a relatively stable wellhead pressure for the period of record, with well pressures
consistently ranging between 12.4 psia and 13.8 psia, about 1 to 2.5 psi above atmospheric pressure.
The data logger recorded an atmospheric pressure at this site of about 11.24 psi. on December 10, 2008.

Figure 4 shows a trend of gradually rising water level and corresponding increasing bottomhole pressure
in the well for the period of record between November 2001 and May 2005, followed by a gradually
declining trend between May 2005 and October 2008. Figure 4 also shows slight seasonal fluctuations
in bottomhole pressure and the calculated water level in the well within the overall increasing trend prior
to May 2005, and slight to moderate seasonal fluctuations within the overall declining trend between
May 2005 and October 2008.

Between October 2008 and December 2008, the water level and corresponding bottomhole pressure
curves show an apparent accelerated rate of decline, as compared with the gradually declining trend
shown in Figure 4 during the 3.4-year period between May 2005 and October 2008. Since there was no
corresponding measurable difference in wellhead pressure, the observed bottomhole pressure decline is
attributed to the decline in the well water level.
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MW 35-7-8-2

Figure 5 charts the pressure data for well MW 35-7-8-2, which exhibits an entirely different pressure
regime than the deeper monitoring well MW 35-7-8-1. Figure 5 shows nearly equal wellhead and
bottomhole pressures for the period of record when the well is completely shut in. For example,
wellhead and bottomhole pressures recorded on September 3, 2008 were 88.12 psia and 87.91 psia
respectively.

After about March 1, 2005, both upper and lower transducer charts show a differential drop in well
pressure caused by leaks from several wellhead fittings. After the leaky fittings were replaced on June
14, 2005, well pressures gradually returned to previous levels with complete wellhead shut in.

The occurrences of leaky fittings resulting in incomplete wellhead shut in have provided the opportunity
to observe that the well acts as a gas and water separator. The water in the well is gradually displaced
by gas after the well is shut in and entirely displaced by gas once the wellhead pressure equals the
bottomhole pressure. For example, the depth to water in the vented well on June 14, 2005 was
calculated to be about 75 feet below ground surface based on the differential well pressures of 11.33 psia
(wellhead) and 76.56 psia (bottomhole). The charts in Figure 5 show differential well pressures after the
well was shut in on June 14, 2005 and until the wellhead pressure buildup equaled the bottomhole
pressure of approximately 76 psia on July 2, 2005.

Leak-proof transducer cable seals required for complete well shut in have been difficult to maintain at
the MW 35-7-8-2 wellhead since October 2005. One or more gas leaks from wellhead cable
connections were confirmed during wellhead inspections performed in 2006 and 2007. Figure 5 shows
the wellhead pressure is erratic for the period of record between October 2005 and December 2007. The
cause of this erratic pattern is apparently related to leaky wellhead fittings rather than an erratic change
in wellhead pressure since the bottomhole pressure curve does not show erratic pressure fluctuations for
the same period of record.

True pressures and trends can not be measured until a complete shut in is accomplished. Attempts to
achieve leak-proof seals in 2006 and 2007 included tightening of fitting connections, installation of new
connection fittings and replacement of the cable strain relief fitting elastomer inserts. In addition, the
thin-walled transducer cables originally installed in the well were replaced with rugged polyethylene
cable on June 20, 2007. After the wellhead was shut in on June 20, 2007, the well pressure curves
indicate complete shut in of the well was achieved until the buildup of both bottom hole and wellhead
pressures peaked at about 77 psia on August 21, 2007 (see Figure 5). The charted decline and erratic
pattern of wellhead pressure after August 21, 2007 is indicative of a potentially incomplete shut in. The
recurrence of incomplete shut in was confirmed by detection of a wellhead gas leak at the upper pressure
transducer cable strain relief connection during the November 12, 2007 wellhead inspection. This strain
relief replacement fitting did not maintain a leak-proof seal at the cable connection and was
subsequently changed to incorporate a different type of transducer cable connection.

On December 12, 2007, the upper pressure transducer cable strain relief fitting was replaced with a
bored-through Swagelok tube fitting with a nylon ferrule designed to provide a leak-proof seal at
polyethylene cable connections. This fitting was not leaking when inspected on December 10, 2008;
however, a slight leak was detected in the lower transducer cable strain relief fitting and may account for
the erratic fluctuations in the well pressure curve between October 2008 and December 10, 2008.
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2.2.3 BEAVER CREEK RANCH

Well MW 35-6-17-1 has been monitored since May 21, 2002 and well MW 35-6-17-2 has been
monitored since November 30, 2001. Initial and ending well pressures and calculated water levels in the
monitor wells are summarized in Table 6 for the indicated period of record.

Table 6
Well Pressure Data Summary for Beaver Creek Ranch Monitoring Wells

Net Initial Ending | Net Water

Initial Ending | Change Water Water Level
Well ID and Period Well Well in Well | Levelin | Levelin | Change in

Transducers of Pressure | Pressure | Pressure Well Well Well

(XD) Record psia psia psi fbgs fbgs ft
MW 35-6-17-1
Upper XD 08/01/02 15.44 77.23 61.79

to 19437 | 451.17 -256.80
Lower XD 12/10/08 |  609.55 560.03 -49.52

MW 35-6-17-2 | 6/1500 | 61423 | 48350 | -130.73 No Data
Upper XD Lower
to 137764 | 3 ~
XD
Lower XD 12/10/08 632.63 removed -- removed
MW 35-6-17-1

Monitoring data for well MW 35-6-27-1 are charted in Figure 6. As described below, the pressure
regime for this well is different than the regime exhibited by well MW 35-6-17-2.

Figure 6 shows a notable change in well pressure regime subsequent to two pressure buildup tests
conducted on October 7, 2003 and October 21, 2003. Between October 7, 2003 and March 5, 2004, the
wellhead pressure increased about 91.3 psi, from 14.36 psia to a recorded high of 105.65 psia. This pattern
was followed by a gradual wellhead pressure decline until July 2005, followed by a gradual increase in
pressure through January 2005. Since January 2005, Figure 3 shows annual fluctuations between about 77
psia and 87 psia within an overall flat wellhead pressure trend.

Figure 6 also shows changes in the water level regime since the October 7, 2003 buildup test. The
calculated water level in the well declined almost 200 feet, from 219.08 fbgs on October 7, 2003 to 418.12
fbgs on March 10, 2004, and then rose to about 361.4 fbgs by September 1, 2004. Since September 1,
2004, Figure 6 shows slight seasonal fluctuations in the water level and corresponding bottom hole pressure
curves within an overall declining trend. The net decline in the calculated water level during the 4.25-year
period between September 1, 2004 (361.37 tbgs) and December 10, 2008 (451.17 fbgs) was about 90 feet,
an average of about 21.2 feet per year.
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MW 35-6-17-2

Wellhead pressure, bottomhole pressure, and calculated well water level data for well MW 35-6-17-2
are charted in Figure 7 and summarized in Table 6 for the period of record. Monitoring of bottomhole
pressure ended after the lower transducer was removed from the well on April 22, 2004.

The wellhead pressure has been measured in excess of 600 psia, which is notably higher than in the
other 3M monitoring wells. However, the wellhead was not completely shut in between February 2002
and mid-April 2004 because of a variety of wellhead fittings leaks. Consequently, the pressure data
charted in Figure 7 between February 15, 2002 and April 22, 2004 are only considered to be minimum
values.

True pressures and trends could not be measured until a complete shut in was accomplished in April
2004 after the well was vented and both pressure transducer systems were removed from inside the well.
One 1000 psia transducer was adapted to tap directly into the top of the flanged wellhead assembly.
This external transducer adaptation makes it possible to measure wellhead pressure without passing
flexible transducer cables through the wellhead assembly. Bottomhole pressure and water level data are
not available without a lower pressure transducer set below the water level in the well.

After the well was shut in again on April 22, 2002, Figure 7 shows a relatively rapid build up in
wellhead pressure to a maximum of 568.17 psia on May 7, 2004. Quarterly well inspections in 2005
and 2006 revealed a very slight leak from the pressure transducer bushing, which may have contributed
to this gradual decline in pressure. The wellhead leak was eliminated on October 31, 2006 by
permanently sealing the bushing to the flanged plate. True wellhead pressures charted after a complete
shut in was accomplished on October 31, 2006 confirm a continuing trend of gradually declining well
pressures. During the last 4.25 years of record, the wellhead pressure curve shows an over all steady
decline to a record low of 483.5 psia on December 10, 2008.
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2.2.4 SHAMROCK MINES

Well MW 35-6-13-1 monitoring data are charted in Figures 8 and summarized in Table 7 for the entire
6.5-year period of record. Since there are no producing wells in close proximity to this area, this well is
used to collect background data and has been monitored continuously since May 22, 2002.

Table 7
Well Pressure Data Summary for Shamrock Mines Monitoring Well

Initial | Ending | Net Water
Initial Ending Water | Water Level
Well ID and Period Well Well Net Change | Level | Levelin | Change in
Transducers of Pressure | Pressure in Well in Well Well Well
(XD) Record psia psia’ Pressure psi fbgs fbgs' ft
MI‘JVP ;;6}(131 520002 | 1206 | 1153 | Atmospheric
to 39.66 35.83 3.83
Lower XD 12/10/08 211.60 212.73 1.13

1 On May 26, 2005, the measured bottomhole pressure (216.89 psia) and calculated depth to water (26.53 ft) in well
MW 35-6-13-1 were at their highest levels for the period of record.

Figures 8 shows the wellhead pressure regime continues to be stable at about atmospheric pressure and
fluctuates within a range of 1 psi (between 11 psia and 12 psia). With wellhead pressure equal to
atmospheric pressure, bottomhole pressure is equal to atmospheric pressure plus water pressure, which
is a function of the water level in the well. Table 7 shows a measured bottomhole pressure of 212.73
psia when the water level in the well is 335.83 feet below ground surface. Figure 8 also shows the
bottomhole pressure and calculated water level in the well continue to exhibit a similar trend of seasonal
fluctuation. With wellhead pressure equal to atmospheric pressure, fluctuation of bottomhole pressure is
attributable to the fluctuation of water pressure resulting from the fluctuation of the water level in the
well.

Since June 2005, Figure 8 shows slight seasonal fluctuations in the calculated water level and bottomhole
pressure curves within an overall slightly declining trend from June 2005 through mid-February 2008.
During the 10-month period between February 17, 2008 and December 10, 2008, Figure 8 shows a seasonal
rise and decline in bottomhole pressure in response to a rise and decline in the water level.

Prior to February 2004, Figure 8 shows seasonal fluctuations in bottomhole pressure and water level
curves within an overall slightly declining trend, followed by seasonal fluctuations of higher magnitude
within an overall moderately increasing trend from February 2004 through May 2005. On May 26, 2005,
the bottomhole pressure peaked at a record high of 216.89 psia and the water level in the well peaked at
a record high of 26.53 feet below ground surface. The decline and subsequent increase in bottomhole
pressure and the water level in the well during the 3-year period between May 2002 and June 2005 may
be related to the return to more “normal” levels of precipitation in 2004 and 2005 after several years of
“drought.”
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3.0 FUTURE WORK

Routine work will continue to include periodic checks of each monitoring system and download of
recorded pressure measurement data. Planned maintenance activities during the first quarter of 2009
may include inspection of all monitor well sites and download of data logger records. The current well
monitoring data loggers and telemetry systems use analog technology. Digital data logger and satellite
communication systems are required to continue with remote monitoring well pressures. Alternatives
for converting to digital monitoring systems will by evaluated by the COGCC in 2009 in conjunction
with the planned expansion of the monitoring well program in La Plata and Archuleta counties. In the
meantime, the Hermit 3000 Data Loggers will continue to be used to automatically record well pressure
measurements and logger data will be extracted from the Hermits on site.
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