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INTRODUCTION

Five currently producing commercial gas wells near the site of the Project Rulison
gas stimulation test were sampled and the gas analyzed for tritium. Sample wells were
selected based on current gas production status and proximity to the Project Rulison
underground nuclear test. Information on the location wells and production status of oil
and gas was obtained from the Colorado Oil and Gas Commission Geographic
Information System (COGIS) and is found in the Appendix.

Five wells meeting these criteria were selected for sampling (see Figure 1). All
wells are operated by Encana Oil & Gas (USA) Inc. and were in production on the
sampling date, May 3, 2005.
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Figure 1. Sample wells.



The Rulison device was placed 8,426 feet below the ground surface at an
elevation of -276 feet (see Figure 2). As shown in Table 1, four of the five sampled wells
have perforated intervals that span the same elevation as the stimulation test. Well 28-31
South Parachute Federal has perforations that come within 146 vertical feet of the test.

Table 1. Elevation of perforated intervals and Rulison Test.

Well Elevation of Highest Elevation of Lowest
Perforations (ft) Perforations (ft)
28-31 S. Parachute Federal 1,806 -126
15-34 Clem-Warren 1,095 -1,118
11-43 Bentley 1,241 -975
11-34 Bentley 1,009 -921
10-11 Savage 807 -599
Stimulation Test Ground Elevation (ft) Depth of Burial (ft) Elevation (ft)
Rulison 8.154 8.426 -272

The wells were sampled between 8:40 am and 11:30 am (MDT) on May 3, 2005.
Five new 20-pound steel propane bottles were used to obtain the samples. Each container
was filled with wellhead gas and purged three times to ensure representative samples.
The samples were obtained directly at the wellheads with the pressure being limited to
less than 30 psi, as specified by Isotech Laboratories, the analytical facility. Table 2 lists
the samples, locations and times.

Table 2.  Sample numbering by well.

Sample Isotech 1D API Sequence Sample
Number Number Number Well name Time
1 82354 07867 28-31 S. Parachute Federal 8:40 am
2 82355 09790 15-34 Clem-Warren 9:53 am
3 82356 07910 11-43 Bentley 10:38 am
4 82357 07959 11-34 Bentley 10:20 am
5 82358 07186 10-11 Savage 11:27 am

The collected samples were sent to Isotech Laboratories, 1308 Parkland Court,
Champaign, IL 61821, for compositional analysis, '°C analysis of methane, '*C and *H
analysis of methane by beta spectrometry. The results are summarized in Table 3 and
detailed in the attached copy of the analysis report from [sotech (Appendix).
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Figure 2. Cross section with Rulison emplacement (from Nork and Fenske, 1970).
Table 3.  Sample results.
Isotech Sample He H2 Ar 02 C02 N2
Lab No. Name % % % % % %
82354 Sample#1 0.0029 0.0022 0.0061 0.0731 0.91 0.43
82355 Sample#2 0.0023 0.0015 0.0106 0.190 1.50 0.89
82356 Sample#3 0.0024 0.0012 0.0487 1.00 2. 7T 4.07
82357 Sample#4 0.0023 0 0.0261 0.502 4.45 207
82358 Sample#5 0.0021 0.0028 0.0268 0.527 1.30 2.10
Isotech Sample C, C, Cs iCs nC, iCs nCs Ce+
Lab No. Name % % % % Y% % % %
82354 Sample#1 91.69 457 1.32 0.276 0.291 0.117 0.0881 0.223
82355 Sample#2 9259 3.37 0.869 0.178 0.178 0.0709 0.0503 0.0981
82356 Sample#3 87.77 3.1 0.752 0.158 0.138 0.0557 0.0370 0.0863
82357 Sample#4 88.19 3.63 0643 0.155 0.0914 0.0407 0.0261 0.0783
82358 Sample#5 88.43 5.61 1.41 0.241 0.187 0.0518 0.0362 0.0745
Isotech ~ Sample MS 3°C; 3DC, "C,  std. Dev. Tritum C, Std. Dev.
Lab No. Name date %o %o pMC TU
82354 Sample #1 5/12/2005 -37.19 -173.1 <0.6 <10
82355 Sample #2 5/12/2005 -36.63 -167.5 <06 <10
82356 Sample #3 5/12/2005 -36.02 -167.5 <07 <10
82357 Sample #4 5/18/2005 -36.18 -172.9 <06 <10
82358 Sample #5 5/18/2005 -38.01 -177.8 <0.6 <10
Chemical analysis based on standards accurate to within 2%

(78]




Subsequent to the stimulation test, 455 million cubic feet (ft*) of gas was
produced from the nearby (311 ft) R-EX well, which reduced the mass of tritium left in
the subsurface. Tritium has a half-life of 4,500 (+£8) days (Lucas and Unterweger, 2000),
thus approximately 86.5 percent of the tritium created by the Rulison test and not
removed by gas production has decayed in place. All samples show tritium
concentrations of less then 10 tritium units, which is considered to be the lower limit of
detection. One tritium unit equals 1 tritium atom per 10'® hydrogen atoms or
approximately 0.1183 bequerels per liter (Bg/L). Expressed as picocuries per liter, 1 TU
equals approximately 3.19 pCi/L.
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APPENDIX: Rulison Tritium Decay Calculations

NIST decay rate in days is 4,500 plus or minus 8 days.

~In(2) =) —In(2)

4500 4500-8 450048
At) =e KIOW(L) =g Api(t) =€ N

Zero Time is 3:00 pm, MDT, September 10, 1969 (2100 UT).
Calculate Julian date to facilitate elapsed time in days.
ZeroTime :=JD(1969,9,10,21) ZeroTime = 2440475.4

Sample times range from 8:40 am, MDT to 11:27 am, MDT, on May 5, 2005
(1440 UT to 1727 UT).

SampleTime1:= JD(2005 5,5,14.666) SampleTime1 = 2453496.11
SampleTime2:=JD(20055,5,17 45) SampleTime2 = 2453496.23

Ela d ti in days fro
t,;=SampleTime1 - ZeroTime t, = 13020.74 s e e

Rulison detonation until first
t;;=SampleTime2 — ZeroTime t,=13020.85 and last samples taken

Calculate decay based on elapsed times and high, low, and mean decay rates

Mty) = 13.458% Mowlt1) = 13.410% Api(ty) = 13.506%
10— A(t;) = 86.542% 10— Now(ty) = 86.590% 1.0~ Ayi(t) = 86.494%
Mty) = 13.457% Mowlta) = 13.409% hni(to) = 13.505%
1.0- M1ty) = 86.543% 10 = Ayoulty) = 86.591% 1.0 = Api(ty) = 86.495%

The decay ranges from 86.494% using the longest half life of 4,508 days and the earliest sample
time to 86.543% using the shortest half life of 4,492 days and the last sampling time.
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Operator:

Tom Brown. inc

Wwell Name: S, Parar._rﬁ_.;o Fedaral 28-31

COC-01523
NWSW Sec. 28-T75-RISW
Parachuic
County:, 8T _Garhieid County, CO B
API Number: _(5-045-07687
Diagram Date: _10/23/2003
Well History
Spu¢ Date 71472003
Rig Release Date 711712003
Completion Date B/27/2003
First Sales Date 81272003

IP: 1010 MCFD, 0 BOPD, 81 BWPD.
TP 12204, CP 1420#, 32/64" choke

Tubing Detail: Repth:
KB 711,00
1uping Hanger 92
1.81" "R" Nippie 83
226 jts 2-3/B" 478 J-55 tbg 6972
Pump off sub 65
EOT 6987°

PERFQRATING AND FRACTURING HISTORY:

See attached page.

B/B-10:2003: Williams Fork Perfs
3-3/8", 3 spf (372 total hales)

178 its 5.5" 17# P-110 LTC 8rd new procuction casing @ 7831
Cemented wi 690 sx Class "G” 50/50 Poz

S. Parachute Federal 28-31 wellbore diagram (from Colorado Oil & Gas



SEC. 28, T. 7 S., R. 95 W. OF THE 6TH P.M. PLAT #|
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THIS WELL LOCATION PLAT WAS PREPARED FOR TOM BROWN INC. TO LOCATE
THE FEDERAL $28-31, 2034 FEET FROM THE SOUTH LINE AND 689 FEET
FROM THE WEST LINE IN THE NW1/4 SW1/4 OF SECTION 28, T. 7 S., R. 95 W.
OF THE 6TH P.M. GARFIELD COUNTY, COLORADO.

SURVEYOR'S CERTIFICATE

|, George Bauer: o Professional Lond Surveyor r“m,ﬁ ate of
REFERENCE DOCUMENTS Celorado do hereby certity that thi P (TR
direct supervision, and that this Pig

T.7 &, RB3S W, 6TH P GLO PLAT
USGS. QUAD: PARACHUTE, €O

CONETRUCTION BURVEYS, INC.
2212 BUNRISE BLVD] surveved: 06/09/98 SCALE:  1° = 1000°
SILT, CO 8leb2 DRAFTED: 06/24/98 DWG: BROWN\FED26-31

(272)87&-571B3 CHECKED: 06/25/98 SHEET. 1 OF 7

Figure A2. Location plat for S. Parachute Federal 28-31 (from Colorado Oil & Gas
Commission Database).
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Clem 15-34

Operator: Tom Brown, inc.
Field: Parachute
Location: NESE SEC. 15-T7S-R95W

Spud Date: 04/14/2004
Compl Date: 06/26/2004

TOC @ 1320

Williams Fark:
5584-5700"
5796-5850'
5928-6043
6125-6240°
6433-6582
66338-6774
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Comeo 7653-7797
176 total holes

Commission Database).
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Figure A3. Wellbore diagram for Clem-Warren 15-34 (from Colorado Oil & Gas
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SEC. 15, T. 7 5., R. 95 W. OF THE 6TH P.M. PLAT #

THIS WELL LOCATION PLAT WAS PREPARED FOR TOM BROWN INC. TO LOCATE
THE Ciem-Warrer 1534 2569 FEET FROM THE SOUTH LINE AND 692 FEET FROM
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BlLT, CO Ble32 DRAFTED: 12/02/03 DWG: BROWN\CLEM15- 34
(312876-57182 HECKED: 12/03/03 SAEET: 1 OF 7

Figure A4.

Location Plat for Clem-Warren 15-34 (from Colorado Oil & Gas
Commission Database).
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Well Completion Diagram

AP| Well No: 05-045-07910-00-
Owner: ENCANA OIL & GAS (USA) INC Well Name: BENTLEY
County: GARFIELD Field: RULISON Pool:
Coordinates: X 1623 FWL oy 593 FSL Sec: 11 Twp: 7S Rng: 95w

Note:Changes to the drawing do not effect the database

Bore Diameters (in.)
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Figure A5. Wellbore diagram for Bentley 11-43 (from Colorado Oil & Gas
Commission Database).
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SEC. 11, T. 7 S., R. 95 W. OF THE 6TH P.M. PLAT @
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THIS WELL LOCATION PLAT WAS PREPARED FOR TOM BROWN INC. TO LOCATE
THE BENTLEY #11-43, 599 FEET FROM THE SOUTH LINE AND 1523 FEET

FROM THE EAST LINE IN THE SW1/4 SE1/4 OF SECTION 11, 7. 7 §, R. 85 W.
OF THE 6TH P.M. CARFIELD COUNTY, COLURADO.

SURVEYOR'S CERTIFICATE

1, George Bouer: o Professional Lond Survayor in the State of
Colorado do hereby certify thol Ahg, Swvey was made under my
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LY
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2) USG5 QUAD: RUUSON, CO
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’”"-’flmn |I\"\\"\
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2212 SUNRISE BLYD] surveven: 01/23/0 SCALE: 1" = 1000
8iLT, CO Bieb2 DRAFTED: 03/07/01 OWG: BROWN\BEN11-43
(37@.87e-8763 CHECKED: 03/0B/01 SHEET: 1 OF 7

Figure A6. Location plat for Bentley 11-43 (from Colorado Oil & Gas Commission
Database)
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24 jts 8-5/8" 32# K-55 ST&C
isurface csg @ 1110, cmi'd w/
300 sx HLC; tail w/ 250 sx

: WELLBORE DIAGRAM

wsrscasere NI
1

ﬁoﬂmonsl_[

Wasatch @ Surface

)
i
]
(
)
§
)
{

Premium Pius Type HI

Figure A7.

Williams Fork @ 4636

443 HH
@
-
£
-

6709-11"
6975-7T"

7078-80'

7281-8%

EOT @ 7249

01073673

Oparator:

Tom Brown, Inc

Lease Numbar:

Well Name: __ Bentley 11-34
C56909 (Fee

NESE Sec. 11-T7S-R95W

Fiald:
County:, ST

Parachute
Garfieid. CO

APINumber: __05-045-07959

Diagram Date:

09/26/2003

Wall History

Spud Date
Rig Release Date
Compietion Date
First Sales Date

6/1/2003
6/19/2003
773012003
713012003

IP: 913 MCFD. 3 BWPD. 0 BOPD,
TP 14108, CP 14908, 18/64" choke

Tubing Detait:
K8
Tubing Hanger

234 jts 2-3/8° J-55 tubing

Seat Nipple
1 jt 2-3/8" J-55 tubing
_Pump-off bit sub

Depth:
14

80
7201.789'
1.10
30.7%
60'

EOT

PERFORATING AND FRACTURING HISTORY:

1110-11/2003
7384-86". Halco Cobra-Jet coil frac. 28.700# 20/40 sand (512 bbls)

Stage 1:
Stage 2
Stage 3:
Stage 4;
Stage 5:
Stage 8:
Stage 7:
Stage &:
Stage 9:

Stage 10:
Stage 11:
Stage 12:
Stage 13:
Stage 14:
Stage 15:

72817283,
T078-7080".
69756977,
6709-6711".
6588-6600".
6480-6482".
6273-6275'
6204-6206"
6143-6145"
6112-6114",
5842-5844",
5758-5760".
5542-5544".
5456-5458'.

Haloo Cobra-Jet, 54,000% 20/40 sand {773 bbls)
Halco Cobra-Jet, 66.000% 20/40 sand (802 bbis)
Halco Cobra-Jet, §1,800% 20/40 sand (803 bbls)

T249.07"

Halco Cobra-Jet. 89.500% 20/40 sand {1060 bbis)

Halco Cobra-Jet, 54,0008 20/40 sand (B68 bbls)
Hailco Cobra-Jet, 50,600# 20/40 sand (736 bbis)
Halco Cobra-Jet, 51,0008 20/40 sand.

Halce Cobra-Jet, 79,5004 20440 sand (976 bbis)
Halco Cobra-Jat, 30,500# 20/40 sand (514 bbls)
Halco Cobra-Jet, 60,0009 20740 sand (808 bbis)

Halco Cabra-Jet. 100,800% 20/40 sand (1254 bbis)

Halco Cobra-Jet. 46,500% 20/40 sand (633 bbls)
Halco Cobra-Jet, 53,800% 2040 sand (715 bbis)
Halco Cobra-Jet, 76,5008 20/40 sand (963 bbis)

> Williams Fork perfs, 1 jspf

s
t
)
{
)
{
]
{
H
(
H
{
¥
(
)
(
)
(
)
(ES
N IE:
(
)
(
)
(
!
(
{
)
{
)
(
)
(
)
(
}
(
)
(
)
T
)
{

4.5" CIBP @ 7450° —,T>

JopPSE—— § i ©

7384.86'_)

Commission Database).
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179 jts 5.5 174 N-80 LT&C csg landed @ 7964’
Cmt'd w/ 675 sx 25/75 Poz; tail w/ 830 sx 50/50 Po2 Class "G"

Wellbore diagram for Bentley 11-34 (from Colorado Oil & Gas




NAT-2{-2003-WED G4:14 7 TOM BROWN INC. FAX Mo, 303 260 500 £ 003

= e
/N { )

SEC. 11, T. 7'S.. R. 95 W. OF THE 6TH P.M. PLAT 8
LOCATION PLAT

3 , - _ |
- R

F M
L , 1'1 : ALbw. cap
- -~ -+ - - . 5
i : .l. l ; ORAPYAC SEAE (N FTET
; : TOM BROWN INC. 504°
: : BENTLEY #{1-34
! : GND. ELEY. £4529'
; PAD ELEV. 64632’ w(8 —LEGEND:
! o |2 ]
........ Gwemmownow ran g pn 22w wamesele fe o Rle
. ; = | @ STANDARD LOCATION OF
; : ! 2|~ T cLo secnon CORNERS

2007 Q CORNERS FOUND

BLM @ w1 LocaTION STAKED

® : e‘“""- A ae19.03 l B

! SBB'50'36"E AL SRR
THIS WELL LOCATION PLAT WAS PREPARED FOR TOM BROWN INC. TO LOCATE
THE BENTLEY §11-34, 2007 FEET FROM THE SOUTH LINE AND 504 FEET

F#UH THE EAST LINE IN THE NE!/4 SE1/4 OF SECTION 11, T. 7 5., R. 95 W.
OF THE 6TH P.M. CARFIELD COUNTY, COLORADO.

SURVEYOR'S CERTIFICATE

I, Steve A. Pace: @ Frofessionol Land Surveyor in the Stote of
Colorage do hereby certify that thiz Sumy wos mauc under my
direct supervigien, end that this Plet rq

inamnzncn DOCUMENTS

ﬁ"f’"ﬁ
'30,, _v

T7 8. REZ W. 6™ Pa OO PLAT
.1! :L:&:o::%m o aavD 1908 MJ‘ Ve
WELL MEASURED 90° FROM SCETION LNE Q ,?-0 "E‘:'vé 2253%
, COLORADO PLS. 22580 Fine -f-"“’?"'%'“'

CONBTRUETION SURVEYS, INC. P AL LA
2212 SUNRISE BL VD[ surveven: 08/20/00 SCALE: 1" = 1000
BILT, CO 81652 DRAFTED: 09/25/0) OWG. BROWN\BENIT-34 |
(I2878-5153 REVISED: 08/21/03 . 107 _

Figure A8. Location plat for Bentley 11-34 (from Colorado Oil & Gas Commission

Database).
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s s M T

Company: __TOM BROWN, INC. s
Lesse Name: _SAVAGE FEEN ] ol TP
Lease Number: _10-11 3 :
Location: __ NW NW Sec. 10-T75-R94W :
County: _GARFIELD COUNTY : 1 -
Date: _2:1288

KB 6701"

GL 6589°

]
|
|
1
)
{
1
t
)
I

5§77 08.8/8° 328 J-56 CEG eat w/ 395 ex standerd omt
wisdditves

2561 Top of
Wesatch G
Formaton

243 jta 23/8 * thg eet @ T409"

 Moseverde-3 perfs 685286, 6066-70, 6220-24
Fuact w/B92,100 # 20740 8D, 4250 bbl fluid

 Miesavarde-2 parts 6722.28, 685258, 694096
Fract wi 853,170 & 20/40 SO; 3650 bbl fuid

Mosaverde-1 parfe 7017-23, 7178-84. 728288
Frnet w/ 643,380 # 20/40 SD; 3882 bbl fluid

. Cameo parfe T921-27. 7062-68, 700288
: Fract w/601,620 # 20/40 SD; 3850 bl fuid

179 jw & 1/27 178 N30 vot @ B167° KB w/T10 ax
28B/75 H Bond lesd, 860 sa 50/50 Pox tail

Figure A9.  Wellbore Diagram for 10-11 Savage (from Colorado Oil & Gas
Commission Database)
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PLAT
LOCATION PLAT

SEC. 10, T. 7 S., R. 94 W. OF THE 6TH P.M.

e N89'42'30"E
o * . 2634.25" ?;Luu. car
BRASS CAP . LS§ 18253
983"

483

f

gy
| ;

8992
M, 0Z,20.00S

TOM BROWN INC.
SAVAGE 912- 1]
GND. ELEV, 6682

PAD ELEV. 6688’ 5
< 1. -
e‘“ ) O

BRASS CAP

—~LEGEND-

STANDARD LOCATION OF
CLO SECTION CORNERS

@ CORNERS FOUND

(® WELL LOCATION STAKED

. ? \ 3 !

THIS WELL LOCATION PLAT WAS PREPARED FOR TOM BROWN INC. TO

LOCATE THE SAVACE #10-11, 983 FEET FROM THE NORTH LINE AND 1162 FEET
FROM THE WEST LINE IN THE NWi/4 NWi/4 OF SECTION 10, T. 7 S., R. 84 V.
OF THE 6TH P.M. GARFIELD COUNTY, COLORADO.

SURVEYOR'S CERTIFICATE

I, Ceorge Bauer: o Professional Lond Surveyor in i
Colorato do hereby certify thot this § ragl W)
direct supervision, ond that this Plot statear

REFERENCE DOCUMENTS

1) 1.7 S, R94 W, 6TH P.M. GLO PLAT
2) USGS QuaD: RUUSON, CO

3) ELEVATIONS BASED ON M.G.V.D, 1929

4) WELL MEASURED 90" FROM SECTION UNE

; *aq
CONSTRUCTION SURVEYS, INC. g™
2212 SUNRISE BLVE! suaveven: 05/08/97 SCALE: 1" = 1000°
SILT, €O BIeB2 ORAFTED: 05/22/37 DWG: BROWN\SAVI0-11
(2712)876-5753 CECKED: 03723787 SRR T

Figure A10. Well 10-11 Savage Location Plat (from Colorado Oil & Gas Commission

Database).
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