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ABBREVIATIONSANDACRONYMS 

Completed Wells 

WF 
WFD 
WD 
WDD 
ws 
WSD 
WP 
WPD 
wo 
WOE 
D 
DG 

unsuccessful new field wildcat 
new field discovery 
unsuccessful deeper pool wildcat 
deeper pool discovery 
unsuccessful shallower pool wiidcat 
shallow pool discovery 
shallow pool discovery 
new pool discovery 
unsuccessful wildcat outpost 
wildcat outpost extension 
unsuccessful development well 
development gas well 

Drilling/Staked Wells 

WF new field wildcat 
WD deeper pool wildcat 
ws shallower pool wildcat 
WP new pool wildcat 
wo wildcat outpost 
D development 

BHC 
Comp 
DIL 
D&A 
FDC 
FR 
GR 
PB 
SDW 
SI 
Spud 
SP 
SDR 
SN 
TD 
WOCT 

Borehole Compensated Log 
Drilling completed 
Dual Induction Laterolog 
Dry and Abandoned 
Formation Density Log 
First Report 
GammaRay 
Plugged back 
Shut down for weather 
Shut in 
Commencement of drilling 
Spontaneous Potential 
Shut down for repairs 
Sidewall Neutron 
Total Depth 
Waiting on completion tools 
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1. INTRODUCTION 

This quarterly basin activity report is a summation of the drilling and 
testing activity in the four primary study areas and the USGS designated 
core sites of the Western Gas Sands Project (WGSP) (Figure l-1). 
Pertinent review information for April, May and June 1978, included for 
each study area, is divided into two sections. The core program section 
identifies industry activity within the USGS recommended core areas and 
relates the status of WGSP core acquisition developments. The second 
part, the activity section, details drilling and testing operations of 
interest to the WGSP throughout the entire basin or province. Newly 
staked or completed wells are listed in tabular form. Newly staked 
wells are shown on a map with yellow numbers and completed wells are 
shown with red numbers. 

The drilling information used in this report was obtained primarily from 
The Rocky Mountain Region Report, published daily by Petroleum Information 
Corporation. Additional information sources include the Montana Oil and 
Gas Journal, The Oil and Gas Journal, and the Western Oil Reporter- 

Additional background and geologic information can be obtained from the 
Quarterly Basin Activities Reports, dated January 1, 1978, (NVO/O655-03) 
and April 1, 1978, (NVO/O655-05) respectively. Included in these reports 
are stratigraphic correlation charts, cross-sections and a brief account 
of the geology for each area and information relating to the USGS recommen- 
-ded coring locations. For additional information related to the Core 
Program, refer to the WGSP Core Program, January 12, 1978. All of these 
reports can be obtained from Technical Information Center (TIC), P-0. Box 
62, Oak Ridge, Tennessee, 37830, except the Core Program document, which 
is available from CER Corporation, 4220 So. Maryland Parkway, Suite 801, 
Las Vegas, Nevada 89109. 
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2. NORTHERN GREAT PLAINS PROVINCE 

2.1 Core Program 

The Montana portion of the Northern Great Plains Province (Figure 2-l 
and 2-2), was selected as the area to initiate the WGSP coring program. 
Four sites (Figure 2-2) were selected by the USGS for the following 
reasons: 

0 The sites are removed from productive fields and little 
data is available. 

0 There are two or more potential reservoir intervals and 
adjacent source beds at the selected sites. 

0 The combination of these sites will test several different 
reservoir types, including sections with fine-grained 
carbonates, such as chalk, and fractured reservoirs found 
along lineament zones. 

The objectives are Cretaceous horizons ranging from the Judith River 
Formation through the older Mowry Formation (Figure 2-4, Page 16). 
Drilling depths to reach these objectives are shallower here (2,000 - 
4,000 ft) than in the basins of Wyoming, Colorado and Utah. Therefore, 
costs for recovering core as well as obtaining complete log data should 
be less than in basins where the objectives are deeper. 

Operators active in and around the selected core areas are initially 
located through information supplied by Petroleum Information Lease Maps 
and the Rocky Mountain Region Report. The companies with drilling and 
testing ooerations in progress at the end of June were Joseph J.C. Paine 
& Associates, Midlands Gas Co., Anschutz Corp., Falcon-Colorado EXplOratiOnr 
Montana Power and Odessa Natural Gas Co. (Table 2-l). All of these 
companies, with the exception of Falcon-Colorado Exploration, were con- 
tacted for possible participation in DOE's Core Program. 

The first operation under the WGSP Core Program was scheduled for July, 
1978, at the Joseph J.C. Paine & Associates well, (Midlands Federal 
l-0296) located in Section 2, T29N, R36E, Valley County, Montana*. This 
well is in the USGS designated core area "C," shown by Figure 2-2. 

* Core recovery was completed on July 12, 1978. 
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Table 2-1 Summary of Wells located in USGS designated Core Areas, April-June*’ 

(Data as of June 29, 1978) 

FR Midlands Gas co. 1 Federal * senw l-IOn-32e Phillips (17001 0 
6-14-78 Bwdoin Field 

Phillips Cty. 
MT 

FR MidlandsGasCo.+ 2 Federal 3 Swne 22-31n-33e Phillips (1700) 0, operator 
6-14-78 Bowdoin Field has 1 addl- 

Phillips Cty. tiotu.lPhill~ps 
MT test in this 

locale 

FR Midlands Gas Co. 1 Federal 3415 4 nwse 3631~3% Phillips (17001 D 
5-30-78 Bawdoln Field 

"alley my. MT 

FR ?+nschutz Corp. 1 Federal 5 senw 7-3*n-30e Phillips (1900) WF, operator 
6-14-78 Wildcat Field has 2 addi- 

Phillips Cty. tiav.1 Fhllllps 
MT test I" this 

FR FalCO”- l-l Bownan 4 SWSe l-3*n-34e Phillips (1.300) 0, operator 
5-24-78 Colorado 3danson Creek has 7 addi- 

Exploration Fxld-Phllllps tion.alPhllllps 
cty. MT tests In th15 

locale 

Spud Montana dower 5-8-32-10 6 5wnw 8-3**-40e Mississippian 5190 W,completed 
5-16-78 state Nildcat Field D&A. tight 
camp "alley cty. MT 
6-2-78 

FR Odessa Natural 273333 4 *wne*,-31n-33e Phillips 11600) operator has 
12-29-77 Federal Bow&in Field 11 additional 

Phillips Cty. Phillips tests 
MT in this locale 

* Refer to Figure 2.2 
l * Frorr PetrolPum Information 

$ Listed I" Table 2-4, Summary of New Wells 

6. 



Approximately 400 ft of coring was planned in the Upper Cretaceous 
sections of this wildcat with an expected TD of about 2,000 ft. The 
following core intervals were selected: 

Eagle approx. 550 - 670 ft 
830 - 920 ft 

Carlile (Bowdoin Member) approx. 1,390 - 1,540 ft 
Greenhorn (Phillips Member) approx. 1,640 - 1,760 ft 

Casing size will restrict the core diameter to 2.5 inches. 

Logs scheduled to be run are: 

DIL/SP/GR surface to TD 
Proximity Microlog approx. 160 ft to TD 
FDC/SN/GR approx. 160 ft to TD 
BHC/GR approx. 160 ft to TD 
Spectral Gamma Ray approx. 160 ft to TD 

A SARABAND log is also to be computed. 

7. 



2.2 Drilling Activity 

This review covers activity in the important Cretaceous sands of the 
Northern Great Plains Province. Tight gas potential is evident in the 
entire area from one or more intervals within the Judith River, Eagle, 
Niobrara/Carlile, Frontier, Mowry and Muddy Formations. These potential 
reservoirs are thin, discontinuous siltstones and sandstones enclosed in 
thick sequences of marine shale. 

Drilling activity is concentrated in the northern portion of Montana and 
ranges from the Sweetgrass Arch, Toole County, Montana, to the west 
flank of the Bowdoin Dome, Valley County, Montana. The principal counties 
of interest are Tooler Hill, Chouteau, Blaine, Phillips, and Valley 
(Figure 2-3). 

During the second quarter of 1978, there were 24 gas completions in the 
tight Upper Cretaceous sands compared to 55 during the first quarter. 
Ten wildcat wells and 14 development wells had been completed by the end 
of June. This compares to 16 completed wildcats and 41 completed devel- 
opment wells during the first quarter. The most productive formation 
was the Eagle, which accounted for 5,174 MCFD of new production. During 
the first quarter, commingled Bowdoin/Phillips production added 15,894 
MCFD and was the most productive interval (Table 2-2). 

During the quarter, the untreated Eagle sands in the Tiger Ridge Field, 
Blaine County accounted for 5,174 MCFD of new production. The major 
operator was Tricentrol United States, who recently staked five additional 
locations to test the Eagle at 1,900 ft. 

Of greater interest to the WGSP are wells which produce gas from treated 
or fractured tight intervals. Midlands Gas, Inc., completed four frac- 
tured wells in the Bowdoin Field. Joseph J.C. Paine also completed a 
well in this area which established a new total production figure of 
1,639 MCFD from five wells. Table 2-2, 2-3, and Figure 2-3 summarize 
this information. 

Southwest of the town of Shelby in Pondera County, American Quasar 
Petroleum and Milan R. Ayers have been testing Cretaceous gas sands on 
the Sweetgrass Arch. The wells are projected to the Dakota sand, but 
the primary objectives are the Blackleaf and Bow Island Formations at 
approximately 1,700 and 2,400 ft respectively. One well was D&A during 
the quarter, another was waiting on completion tools at the end of June, 

a third had been spudded and was drilling ahead, and two wells had been 
staked. To the north in Toole County, there were five new Bow Island 
tests staked by Wexpro, Inc., (Table 2-4). 

In Hill County, an Energetics, Inc. well, staked during April, 1978, was 
drilled and abandoned. In the same area, Elenburg Exploration completed 
two Eagle tests,one D&A, and the other was still being tested. All three 
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Table 2-3 Summary of Wells Completed, April-June** (Data as of June 29, 1978) 

Spud Sun Oil 
l-13-78 

Spud xeno Inc. 11-23 Battle 7 5858 23-36l?-1% Eaqle 1640 b, WOCT 
6-2-78 ""named Field 
FR maine my. MT 
4-28-78 

Spud xeno 1°C. 13-24 Battle 7 swsw24-36"-1% Eagle 1707 0, WCCT 
6-5-78 Unnamed Field 
FR Blalne cty. MT 
4-3-78 
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Table 2-3 Continued 

Spud Midlands Gas 1 Hallle-0560 8 nene 5-36n-30e Bowdoin (1294- 1600 15,078 gal DG 288 
4-11-78 Bowdoin Field 1349, PBTD water, 40,000 
camp Phillips Cty. 1564 lb sand, 
5-16-78 MT 137,584 SCP Ii2 

Spud Midlands Gas 1 Hellie-1060 8 sme lo-36~31% Bowdoin (1334- 1688 14,280 gal P, comingled 284 
11-8-77 Unnamed Field 1400) Phillips PB emu1 34.000 
cmp Phillips sty. (1514-79) 1632 lb sand 
11-11-n MT 

Spud Joseph J. C. l-0471 8 nwse 4-37n-31e Bowdoin (1445- 1775 Acidized.250 NO cores or 447 
7-l-77 Paine 6 ABBOC. Federal Unnamed Field 89)Greenhorn PB qa1, 40.0001h tests, 
COllp R. Anderson Phillips, sty. (1623-33) 1678 sanA.30.0001b commingled 
10-8-77 MT Phillips (l&41- sand 

56) 

Swd Midlands Gas 1 Harrison- * swse 7-37n-31e Bowdoin (1516- 1871 13,314 gal 0, comingled 
11-11-77 La-Rooche Unnamed Field 63) PBTD- "~t~L-,4O,OOOlb 
camp Phillips Cty. 1781 sand.140,000 
5-4-m MT SCF Ii2 

Greenhorn (1688- 250 gal acid 
92) 6846 gal water 

40,OOOlb sand 
265,000 SCF N* 

Spud Jerry McCutchm 1018 Heikkila 9 v'lse18-16"~2e 1480 WOCT 
5-12-78 
FR Field-Harding 
5-17-78 cty, SD 
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Table 2-4 Summary of New Wells, April-June** (Data as of June 29, 1978) 

Spud Fuel lIeSOUrCe* 10-24-18-B 1 SWS” 10-24”-18e Eagle (1745) 0, drlllinq, no depth 
6-24-78 Development 01.0" Leroy Field- reported-Operator has 
FR Blalne cty, MT 8 addltlonal Eagle 
5-9-78 tests in this locale 

FR Tricentral United 8-5 wortman 1 swnw 8-2h-18e Eagle f1900) 0, operator has 7 
6-2-78 states Sherard Unit Field addltlonal Eagle tests 

Blaine Cty, MT in this locale 

Spud J. Burns BZOWn l-29-14 Rcx!q my 3 5958 l-29n-14e Eagle (2000) D. drillinq, no depth 
4-10-78 Unnamed Field reported, tight hole. 
FR Choutea" my. MT Operator has 1 
4-13-m additional ~aqle test 

in this locale 

FR MidlandGas Co.* 1 Federal 4 senw l-30n-3% Phillips (1700) 0, Operator has 2 
6-14-78 rJO"dOl" Field additional Phillips 

Ph1lllps Cty, MT test* in this locale 

E-R Montana POWrsT 10-17 Hayes 6 rlwse 17-31n-19e Eagle (15001 0 
S-23-78 Bowes Field 

Blaine Cty, MT 

FR m10 Petro, Inc. 1 y/lander 7 nwne I-,ln-27.5 Phillips (2300) WF, operator has 2 
S-29-78 Wildcat Field additional Muddy tests 

Phllllps cty, NT I” this locale, plans 
call for tests an 

Eagle,BOwdoin&Phillips 

FR Midlands Gas 1 Federal 3415 5 nwse 34-31n-3% Phillips (17001 D 
5-30-78 BO"dOl" Field 

"alley cty. MT' 

Spud J. BYI-** Brown 832-E Sathre 8 nene 8-32n-15e Eagle (1.500) D, drillinq. no depth 
5-9-m ""named FEld reported, tight hole 
FR Hill Cty, MT 
5-S-78 

FR J. Burns mown 9-32-19 Wright 6 swse 9-32n-1% Eaqle (1600) 0 
4-24-78 ""named Field 

Blalne my, MT 

FR Anschutz Corporation 1 Federal 10 senw 7-32n-30e Phillips 11900) WF. operator has 2 
G-14-78 Wildcat Field additional Phillips 

PhIllips Cty, MT tests in this locale 
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Table 2-4 Continued 

DATE OPERATOR 
WELL 

WELL NAME NO,* LOCATION COMMENTS 

FR Falcon-Colorado l-19 Federal 11 ne*e 19-3*n-3% Phillips (1800) 0, operator has 8 
6-20-78 EXplOratlO" Swan*on Creek Field additional Phillips 

Phillips Cty. MT tests in this locale 

FR Lardon H. Prescott 1 state 12 nwnw 3-33n-4e BOW Island (2500) WF 
6-28-78 Wildcat Field 

Liberty cty, MT 

Spud J. Burn* Brow” 30-3x-15 Lonq 8 nwse 30-33n-15.2 mq1.2 (2000) 0, drilling, no depth 
4-24-78 Badlands Gas reported. tight hole 
FR Hill Cty, MT 
4-24-78 

Spud J. Burns BZO”tl 29-33-18 Nemetz 6 swse 2%33n-l&!e Eagle (16001 D, drilling, no depth 
5-18-78 L0hm.m Gas Field reported, operator has 
FR Blaine Cty. MT 4 additional Eagle 
5-4-78 tests in this locale 

fR Montana Power 8-12 Keith- 13 selle 1*-35"-6e BOW Island (2200) D 
S-23-78 Standlford Unnamed Field 

Liberty cty, MT 

FI Ansch"tz Corporatmn 1 Dyrdahl 14 senw 31-35n-30e Phillips (2000) WF 
5-15-78 Wildcat Field 

Phillips Cty. MT 

Spud xeno, *nc. 5-32 NE Saddle 15 svmw 32-95n-14e Znd White Specks WF. drilling, no 
6-23-,8 wildcat Field (2620) whillips) depth reported 
FI HI11 County, WI 
b-21-78 

SP”d xena, Inc. 6-27 Battle 16 Se"" *,-x6"-19e mq1e (1740, D, drilling, no depth 
5-28-78 Unnamed Field reported, tlqht hole, 
FR 
‘l-10-78 

shine cty, m operator has 11 
additional eagle tests 
in this locale 

FR Joseph J. c. Paine & 10562 Anderson 14 "WS" 5-3sn-32e Philllps (1700) D 
6-28-78 Associates Unnamed FEld 

PhIllips Cty, MT 

F8 Odessa Natural 313632 Fee 14 senw 21-33l-32e Phillips (16001 0. operator has 1, 
S-19-78 Unnamed Field additional Phillips 

Phillips Cty, MT tests in this locale 

* Refer to Figure 2-3 

l * Fro" Petroleum InfOrlrk3tlOn 
* Listed L,, Table 2-1, Summary of Wells Located in USGS Designated Core Areas 
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sites are located in the Tiger Ridge Field, which produces from the 
Judith River and Eagle sands. Although production is usually "natural" 
in the Tiger Ridge Field, the area is being monitored by the WGSP for 
possible wildcat locations of significance to the core program and for 
fracture treatments used to enhance gas production. In northern Blaine 
County, Xeno, Inc., was drilling four Eagle tests at the end of June. 
Last quarter, Xeno announced plans for 25 -30 Eagle tests in the Battle 
Creek Field. As part of this development program, a well producing 627 
MCFD from the untreated Eagle was placed onstream during June. This 
indicates that the Xeno, Inc., wells should produce without treatment. 
South of the Battle Creek activity, near Tiger Ridge Field, J. Burns 
Brown and Kissinger Petroleum were drilling three Eagle tests which were 
staked in April, 1978. The wells are located three miles west of 
Sawtooth Mountain Field and 3.5 miles northeast of Bullwacker Field 
(see Figure 2-3). 

Falcon-Colorado Exploration staked ten Phillips tests in the Swanson 
Creek Field. Seven of the locations are in Phillips County, and three 
are in Valley County. Joseph J.C. Paine & Associates is also active in 
this area and has staked seven Phillips tests close to the WGSP core 
site "C" (Figure 2-2). Trio Petro, Inc., staked a Phillips and two 
Muddy tests near Core Site "D." Plans call for testing the Eagle, 
Bowdoin, and Phillips in all three wells. ~1~0, Anschutz Corp. scheduled 
three wildcats in this area to test the Phillips at 1,900 ft. On the 
Blaine County-Fergus County line, Fuel Resources Development Co. has 
staked nine wells projected to the Eagle. One well was drilling at the 
end of June, four were completed D&A, one was waiting on completion tools 
and the remaining three had not been spudded. 

In Chouteau County, Montana Power planned three new Eagle tests. Two 
are projected to 3,500 ft and the third to 1,700 ft. The County has 
most of its exploratory activity focused in the northeast sector, around 
the Bullwacker Field where production is from the Eagle and Carlile 
Formations. The Montana Power 4,750 ft Mississippian test, of interest 
to the DOE Core Program, was completed D&A (Table 2-l). The wildcat was 
located in Valley County along the east flank of Bowdoin Dome. 

Parts of North and South Dakota make up the eastern boundary of the 
Northern Great Plains Province. A Cretaceous test by Cabot Corp. in 
Tripp County, South Dakota was abandoned, and drilling had not started 
at quarter's end on three Niobrara tests by Montana-Dakota Utilities in 
Haakon County, South Dakota. In the West Short Pine Hills Field, Jerry 
McCutchin reactivated efforts to develop the Shannon gas pool discovered 
last year. One well was completed for 640 MCFD and another was drilled 
and waiting on completion tools. 
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3. GREATER GREEN RIVER BASIN 

3.1 Core Program 

The entire Greater Green River Basin of.western Wyoming (Figure 3-l) has 
a thick sedimentary section with "tight gas sand" potential in Upper 
Cretaceous and Tertiary formations Figure 3-3 (Page 30) iS a strati- 
graphic correlation chart. In an effort to assess the resource potential 
within the basin, the USGS has recommended core acquisition in the follow- 
ing areas: 

Area 1. 

The crest of the Wamsutter Arch in Sweetwater and Carbon Counties, 
the northern edge of which borders on the Red Desert Basin and the 
southern edge occupies part of the Washakie Basin, T17N to T21N, 
and R91W to R97W. The section below the cormnercial Almond and 
Ericson (Mesaverde) is of primary interest in this area. 

Area 2. 

The area east of the Big Piney/LaBarge Field in Sweetwater and 
Sublette Counties, running north and south through the Pinedale 
area and to the northern edge of the Green River Basin. These 
areas skirt the edge of the Wind River Range. Production here is 
primarily Frontier, with some Mesaverde and Ft. Union tests. 

Area 2 has been divided into four subdivisions which are: 

2a West of R104W to RlO9W and from T22N, north to T28N 

2b R106W to RlllW and from T27N to T31N 

2c R108W to Rl12W but not including development drilling, and 
T30N to T35N 

2d North edge of Green River Basin; north into the Hoback Basin, 
T36N to 39N and R112W to 114W. 

The core sites contain thick sections of tight, but generally untested 
gas sands and the operators active in these areas are being contacted 
concerning possible participation in DOE's Core Program. 

At the quarter's end, core area no. 1 (Figure 3-l) had a large number of 
operators active,most of whom were drilling into the commercial Almond 
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Figure 3-1 USGS Designated Core Areas and Wells of Interest, Greater Green River 
Basin (refer to Table 3-1) 
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Table 3-1 Summary of Wells located in USGS designated Core Areas, April-June** 

(Data as of June 29,1978) 

F8 Koch ExplorationQ 1 Adobe TOWS 1 swse 20-15n-97w Mesaverde WF, close to 
6-12-78 ““It Wildcat Field (17.5001 core area Rl, 

Sweet"ater my, deep test 
WY 

FR Ammo Production 1 Chaplin 2 csw 7-lBn-95w l4eewerde 11.57c wo. testing. 
u-2-77 221-Amoco B Wells Bluff operator has 

Field 4 additional 
sweetwater my. Mesaverde 
WY tests in th25 

locale 
FR Amoco Production 1 Fillmore 3 "WSW l-19n-92w Mesaverde 11,655 Acldized-2,200 WF, prepare to 
3-24-76 Creek WI Wildcat Field gal.,164,660 abandon 
no camp unit Carbon my, WY g.d.W,“l. 
or SD”d 314.0001bsa”d 
date 

reported 

FR Marathon Oil l-26 Tierney 2 CS" 2619n-94w Me*Z,"erde WT 
12-22-77 II Wildcat Field i11.250) 

sweetwater my, 
WY 

Spud Pmxo Production * BUCk Draw 4 CS" 27-*on-91v Mesaverde 11,140 WF, testing, 
S-7-77 U"lt Wildcat Field operator has 
FR sweetwater cty, 3 addltlonal 
3-28-7, WY Mesaverde 

te*t* (12,590- 
13,630 ft) in 
this locale 

FR Amxo Production 1 Chmpli" 5 CSY 3-20n-93-d Hesaverde h-0 
6-29-78 339 Amoco B Five Mile (10.980) 

G"lCh Field 
sweetwater cty. 
WY 

Spud iumco Production 6 ""It * nesw 9-21n-94w Mesaverde 12.250 Acidizod-6,500 D, SI 
9-5-X Siberia Ridge gal. 
FR Field 
8-23-E sweetwater my, 

WY 

FR Forest 011 31-1 Federal 6 SWS" 31-*2"-106w Mesaverde WF. drillmq 
9-16-77 Wildcat Field (9,200) 8,584 ft. 

sweetwater my, tight hole 
WY 

FR Forest Oil* 25-l Blue Gap 6 swse 25-ZZn-1074 Frontier WF 
d-6-78 II Unit Wildcat Field l16,200) 

sweetwater my. 
WY 

FR oianwnd shamrock 32-25 Hanover , nwne 25-23n-104w MO"IY (8,900) WF 
11-14-77 Federal Wildcat Field 

sweetwater my, 
WY 

FR Davis Oil 1 Ferry 8 csw *9-28"-109.1 Frontier 16,806 kidized WF, tighthole 
5-12-7, Island Unit Wildcat Field 3,000 Cpl., -31, operator 
no spud ablette my, 199,962 gal. has additional 
or camp WY gel, 125poo Frontier test 
date giver; lh sand in thus 

locale 
FR Rainbow Resources 32-10 Federal 9 wne Frontier WF 
9-30-7, 10-3Bn-11& (16.800) Abandoned loca- 

WIldcat Field tion, expected 
sub1ette my, to relocate 
w well in this 

genera1 area 

t Refer to Figure 3-l 

l * From Petroleum Information 
* Listed I" Table 3-3, sunlmary of NW.4 wells 
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and Ericson Formations of the Mesaverde Group. Amoco Production had 12 
tests ongoing in the deeper Mesaverde and was the most active operator 
in the area. The tests range in depth from 10,980 - 13,600 ft (Table 3-l). 
Koch Exploration staked a 17,500 ft Mesaverde test in June which is 
located southwest of core area no. 1. Well details for this section are 
summarized in Table 3-l and located on Figure 3-1. 

Forest Oil and Diamond Shamrock are active in core area no. 2a. Forest 
Oil Co. staked a 9,200 ft Mesaverde test in 1977 and a new 16,200 ft 
Frontier well in April, 1978, but neither of the wells was spudded 
during the quarter. Northeast of the Forest Oil locations, Diamond 
Shamrock was testing the Mowry horizon at the end of June (Table 3-l). 

Davis Oil was the sole active operator during the second quarter in core 
area no. 2b. The company completed a Frontier test (tight hole) to a 
total depth of 16,806 ft and had another deep Frontier well planned. 
The WGSP is most interested in obtaining core from these northwestern 
locations because there are numerous anticipated tight gas intervals 
with production potential and the well objectives are in the comparatively 
deep Frontier. 

Rainbow Resources abandoned the site of a 16,800 ft Frontier test in the 
Hoback Basin, but planned to stake a new location in the immediate 
vicinity (Table 3-l). 

3.2 Drilling Activity 

Major objectives in the Greater Green River Basin are the Mesaverde 
Group in Carbon and Sweetwater Counties and the Frontier Formation in 
Sublette, Uinta and Lincoln Counties. The Lewis Formation is most often 
the target in the Sand Wash Basin, Moffat County, Colorado (see Figure 
3.2). 

During the second quarter of 1978, new gas production from Upper Cretaceous 
and Tertiary horizons increased significantly over the first quarter. 
The Mesaverde Group accounted for 47 percent of the total new production 
and the Lewis Formation a further 24 percent. First quarter new produc- 
tion was less than half that of the second quarter and the Mesaverde and 
Frontier horizons each accounted for approximately 40 percent of the 
total. 

The number of well completions was 43 percent higher than during the 
first three months of 1978. The number of wildcat discoveries increased 
by 20 percent in the second quarter (from five to six) and development 
wells completed for production more than doubled over the same period. 

Much of the second quarter increase is attributable to the end of the 
winter season. Still, the number of completions is far below that of 
the last three months of 1977. Of greatest interest is the fact that 
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Table 3-2 Summary of Drilling Actiuities, Greater Green River Basin* 

NO. OF WELLS 

c 
Wildcats 

Producinq Horizons in MCFD 

/ / / / / / / / 

450 1,026 9,218 19,156 17,001 3,982 0 1,298 0 21,189 0 760 362l 74,442 

I I I I I I I I I I I I I 

0 1 0 1 1,852 / 5,3854j 450 ( 0 1 0 j 0 / 0 / 8,603 / 400 1 0 ( 1,5002 1 18,190 

, / I I I , I I I I I 

0 1 0 j 11,020 1 14,304 / 6,994 / 0 1 0 1 0 / 0 j 5,179 j 0 ) 0 1 4,23g3 1 45,595 

1. Commingled Production - Lewis/Almond - 362 “CFD. 

2. Commingled Production - Lewis/Almond - 1,500 MCFD. 

3. cowninqled Production - Frontier/Bear Rover - 4,239 MCPD. 

4. IPP not available for 1 producing well. 

l Data compiled from P.I. Rocky Mountain Region Report "Completions," October 6, 1977-June 29, 1978. 
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Figure 3-2 USGS Designated Core Areas, Wells completed and staked, Greater Green 
River Basin (refer to Tables 3-3 and 3-4) 
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Table 3-3 Summary of Wells Completed, April-June** (Data as of June 29, 1978) 

DATE OPERATOR LOCATION 

HORIZON 
(Projected Depth 

Or Producinq XNAL 
I"tWVal) TD 

spud Northwest Explor- 1 wcavcr 1 nesw 4-9”.93w Lewis (7,306- 9,300 75,480 gal. WFD, hWl.5 2,300 
11-5-77 ation ""named Field 7.541) emu1. 160~00 "l*CO"ery 
COrnD Moffat my, co lb sand New Field 
2-l-78 

SD"d *"adark Produc- l-27 "lllard * swsw *7-10~90~ Lewis (4,657- 6,900 Acldized 3,600 VFD. Lewis 2,087 
12-26-77 tion Unnamed Field 4,800, qa1.,50,000 Discovery- 
Camp Moffat cry, co gal. emu1, New field 
3-7-713 106,000 lbsand 

Spud Energy Reserves 305A-Joyce 3 nese 1%lln-97~ Fort Union 7,380 16,000 gal. DG, no cores 725 
11-28-77 Group wolf Powder Wash 16,736~6.754) PB "ater.25.875 or test5 
camp Field 6,810 lb sand 
3-21-78 Moffat cty, co 

Spud Getty Oil 1 SW Robbers 4 cne 27-l4n-9Z" Mesaverde 9,500 112,000 gal. WFD, 522 
11-4-77 G"lCh Unnamed field (8.310-9.047) PB gel, 157.250 Mesaverde 3 Lx 
camp Carbon cty. WY 9.268 lb sand Discovery 
5-l-78 

Spud William Moss 9-12-14-93 4 swne 12-14".93~ Mesaverde 10.410 53,000 gal. DG 1,149 
10-25-77 Properties Blue Gap Field (9.592-9.993) PB water.105.000 
camp Carbon my, WY 10,006 lb sand 
3-2-78 

Saud William Moss 11 Federal 4 nwse 19-15n-92w Mesaverde 9,610 55 gal. gel DG, "0 cores 1,650 
12-23-n Pmpertles Blue Gap Field (S,728-9,065) 105.00 lb sand or te*ts 
como Carbon cty, WY 
4-12-m 

SP"d Slnclalr 011 22-l Hamilton- 4 cse 22.lin-92w Mesaverde 8,300 sd emu1 frac, DG, no core* 4,600 
q-15-77 Federal Blue Gap Field (7.453-8.1301 PB no size or tests 
ccmp Carbon cty. WY 8,252 reported 
11-10-77 

Saud Sinclair 011 26-l Hamilton 4 cse Z6-l5n-92w Mesaverde 8,050 sd emu1 frac. DG 850 
10-4-77 Federal Blue Gap Field (7.178-7.538) PB no size 
cow Carbon cty, WY 7,800 reported 
l-12-78 

Spud Kenneth Luff 2-23 ArnOCO 5 cse 23-17n-100w MeSaYerde 5,750 Oil fract v, DG 220 
8-4-77 Charrplin Antelope Field Almond <5,619- PB 44.625 lbsand 
cmlp sweetwater my, 5.630) 5,677 
4-27-78 WY Member 

Spud Michigan- l-27 creston- 6 ““se 27-1sn-92w Mesaverde 10.1‘x 20.000 0.31. Me.T.a”erde 1,043 
6-26-77 Wisconsir Nose ""named ~leld (7,7*8-,,*28) PB' ~~ Water,- extension 
camp Pipeline Carbon cty, WY 10,290 ~~,ooolb sand Unnamed yield, 
l-21-78 WOE 

Spud Mountain Fuel 7 unit 7 SenW 20-18n-1lZw Frontier 11,920 208,000 gal. DG 1,243 
Z-17-78 SUPPlY Bruff Field (11,643-11,683) PB emu1, 390,000 
camp Uinta Cty, w 11,870 lb sand 
5-2-78 

Sp"d Mountal" Fwzl 9 ""it 7 senw *2-l*n-112" Frontier 11,900 220.000 gal. DG 3,676 
j-30-76 SUPPlY Bruff Field (11,744-11,792) PB Sll"1,365,000 
camp uinta Cty, w 11,804 lb sand 
S-10-78 

Spud Texaco 35 unit 8 nwne 29-19n-97~ Mesaverde 7.450 Acidlzed-500 DG 1,000 
2-3-78 Table Rock Field Almond Member 9.31.,12,000 
conlp sweetwater my. (7.285-7.303) gal emul., 
3-15-78 WY 30,OOOlb sand 
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Table 3-3 Continued 

Spud Yountal" Fuel 10 ""It 7 nene 2%1%.112~ Frontier 11,670 136.500 gal. DG, no core5 1,049 
3-14-78 S"PPlY muff Field (11,481.11,513) mm emu1.,239,000 
camp sweetwater my, 11,575 lb sand 
5-11-18 WY 

Spud ArnOCO PrOd”CtlO” 1 Chaplin 7 nene 2%19n-lllw Frontier 12,762 2,310 80, Wm. no te5t* 884 
l-9-77 359 ""named Field L12,412-12,571) 63,OOOlb sand 12 BC 
camp Amoco-A sweetwater my, 
J-11-78 WY 

Spud Amoco Productlo" 1 Stock Pond 9 ""Se ll-22n-9% MeSaverde 12,701 Acldized Almond 522 
2-15-76 "I ""It Unnamed Field Almnd Member PB 5.810 gal. discovery 3 BC 
camp sweetwater cty, (10,765-11,034, 11.06" 98,910 gal. New Field 
4-24-X WY emu1, 138,308 

lb sand 

Spud Lm"IS Oil 16 ""It 10 swne l-23n-97w Lewis (9.872-90) 10,076 146,750 gal. DG, no core* 1,295 
2-14-m Hay Reservoir PB em"1,195,000 or te*ts 
camp 
4-6-78 

10,000 lb sand 

SP"d Elf Aquitaine 13-3 Federal 11 csw 3-23n-103w 2nd Frontier 10,090 Acldleed-4.000 DG, 1.400 
10-7-77 Nltchle Gulch l9,282-96) PB gal. 
camp Field 9,968 
323-78 sweetwater my, 

WY 

mud Davis Oil 10 ""It 12 nwse 8-23~lllw 2nd Frontier 10,500 Acrdized- Lx, 73 

7-5-77 storm Shelter ~10-24*-10,279~ PB 30,000 
camp Field 10,296 ga1.,*74,350 
2-10-78 Sweetwater my. gal. emu1, 

WY 558,0001bsa"d 

Spud Davis Oil 9 unit 10 nwse 15-24".97" Lewis (10,271- 10,839 143,"O" gal. DG, 3,801 
12-11-77 my Reservoir 10,324) PB Oil, 195,000 
callp Field 10.58" lb sand 
3-21-18 sweetwater cty , 

WY 

SD"d Davis Oil 14 Unit 10 senw 2524n-97w Lewis ~10,200 10,464 104,496 gal. DG 1,012 
12-8-77 Hay ReSerYOlr 10,229) PB emu1.112.000 33 Bc 
cow Field 10,382 lb sand 
X-31-78 sweetwater my, 

WY 

Spud Elf Aqultaine 13-33 Nitchie 11 csw 3%24n-103w 2nd Frontier 10.467 Amdized w/ wx 76 
12-l-77 Gulch *moco NltChle Gulch ~9.505-81~ 18,000 gal. 2nd Frontier 
camp Field fract W/65,000 extension 
3-21-78 sweetwater my, gal. emu1. 

WY 85,000 lbsand 

Spud Pxiflc Trans- 42-32 B"Ck 13 sene 32-26n-112~ 2nd Frontier 8,070 Acidized w/ DG 420 
7-10-77 mission Supply Fontenelle (7,857-7,936) PB 2,000 gal. 
camp Field 8,002 C3""1,675.000 
3-8-78 Lincolr. Cty, W lb sand 

SP"d Pacific Trans- 42-33 Federal 13 sene 33-Xx-112~ 2nd Frontier 7,995 341.7009al.9el DG 193 
6-6-77 misslon Suoply Fontenelle ,7,802-99) PB 672.0001b sand 
COlnD Field 
l-24-78 Lincoln Cty. WY 

Spud Pacific Trans- 23-25 Unit 13 nesw 35Xn-112~ 2nd Frontier 8,248 738,000 y.1. DG, very large 200 
2-16-77 mission Supply Fontenelle ~8.025-8.106~ PB enN1. trac 
CO"0 Field 8,125 1,450,000 lb 
10-24-77 Ll"COl" my, WY sand 

SD”d Pacific Trans- 24-X state 13 sesw 36-26~112~ 2nd Frontier 8,600 Acidized-3,500 EC, no cores 1,000 
4-11-77 mission Supply Fontenelle (8.388-8,481) PB g~l.,456,000 
con%' Field 8,450 gal. emu1 
9-19-77 LI"C01" my. WY 900,OOcJlb 

sand 
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Table 3-3 Continued 

Suud aoactle corn. 2;23 Plrd 13 cnw *3-27".112w Frontier 8,691 Acldized-3,000 DG, "0 cores, 2.830 
Q-13-7' canyon Figure Four (7,773-8,0?1) 195,510 gal. commingled 
camp Fedf?ral canyon Pleld flea= aver em"1,95,2"01b 
3-27-T" Sllblette cty,w (8,475-S.620) sand 

Saud Enersetics, Inc. 10-30 Federal 13 senw 3c+27PlllW 2nd Frontier 9,612 Acldized-l,ooo DG 1,409 
l-2-78 Bird Canyon (8.809-74) PB ga1.,7*,000 cominqled 
como Field Bear rover 9,569 ga1.%3ter, 
4-26-78 Sublette Cty, (9.4X2-74) 1ropoo lb sand 

WY acidizcd-1,000 
gal..75.300 gal 
Yater.80,000 
lb sand 

Spud CIEVIO" 101 Unit 13 5e.w 12-*7n-11% Frontier 7.770 kidized-1,240 LX, 9,330 
10-16-77 Birch Creek (6,877-6,999) PB gal,reacidized comminqled no 
camp Field Bear River 7,715 2,500 gal., cores or test 
3-26-78 Sublette cty,w (7.647-75, 107.0009a1.wtr. 

152,0001b sand 
acidizedi,500 
9a1.,29,000 
gal.wtr.,40.000 
lb sand 

SP"d Belco Petroleur 5-24-28 14 Sew 2%Son-11% Transition 3,450 33.515 gal. DG 2,191 
11-25-77 Deer Hill Field (2.X-3022) PS emu1 
COrnP Sub1ette my, WY 3,186 23,"oolhsa"d 
3-30-78 

Spud Selco Petroleum 26-335 unit 14 nenw 33.mn-113w Tra,,sItIo" 3,082 25,768 gal. DG, no cores 1.697 
4-7-78 Deer Hill Field L2.102. 2,939, emu1,239,000 or tests 
camp Sublette cty, WY lb sand 
6-6-78 

* 

25. 



Table 3-4 Summary of New Wells, April-June** (Data as of June 29, 1978) 

FR Slnclall 011 2-l cryntxrg- 5 cne 2-14n-924 Mesaverde (8,300, El: 6,449 GI. ioc. 
5-3-78 Federal Blue Gap Field 0, operator has 1 add1- 

SweetWater cty, WY tional Mesaverde te*t 
I" thl* locale 

Spud GIG Exploration 1-23-16-W Federal 8 she 23.16n-94-G wsaverde l11,4001 WF, drilling 3,485 
S-12-78 Wildcat Field 

Sweetwater my, WY 

FR GIG Exploratlo” 1-x-19-93 Federal 10 elrsw 26-19n-934 blesaverde (9,850) WF 
4- 14- 78 Wildcat Field 

carbon cty, m 
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Table 3-4 Continued 

SP”d Marathon 011 l-14 Latham 10 sene 14-son-93” ? ~10,900, WF. drlllrng 10,463 
5-9-78 Wildcat Field 

SWeetwater my, WY 

27. 



the number of wildcats drilled dropped from 33 during the fourth quarter 
of 1977, to only 12 and 13 respectively in the succeeding quarters 
(Table 3-2). 

The most active area was in the southwestern corner of Sweetwater County 
and the western area of Carbon County. The western section of the 
Basin, had the greatest proportion of new production with approximately 
55 percent of the gas wells completed in horizons of interest during the 
quarter (Table 3-3, Figure 3-2). The Bruff Field in Uinta County contrib- 
uted 7,573 MCFD from four fractured Frontier completions by Mountain 
Fuel Supply (Table 3-3). 

In western Carbon County, Getty Oil completed a Mesaverde wildcat, for 
a new field discovery three miles southwest of the shut in Robbers Gulch 
Field. A sand emulsion fracture treatment was used to enhance gas produc- 
tion. 

New developments in the eastern portion of the basin included the staking 
of four new Wasatch tests and a Ft. Union venture by Gary Operating. 
The well sites are located 2.5 to 3.5 miles west of South Baggs Field, 
which produces from the Lewis, Mesaverde and Ft. Union (Table 3-4). 
Other operators in the area are Sinclair Oil, Smokey Oil, Amoco Production, 
Mobil Oil and Equity Oil. Amoco Production has six wildcat outposts in 
the Wamsutter Arch locality projected to the Mesaverde (9,480 - 9,715 ft) 
and a deeper test at 12,230 ft, nine miles northeast of the Wamsutter 
Field. 

In Sweetwater County there has been increased interest in the Lewis 
Formation. In the northern part of the County, Davis Oil put two Lewis 
producers onstream in Hay Reservoir Field. Canyon Creek Field, located 
in the southern part of the county, had four Lewis tests (4,066 - 4,420) 
staked by Oil Development of Texas. 

The Frontier Formation is the principal objective in the western part of 
Sweetwater County and Sublette, Lincoln and Uinta Counties. Emphasis is 
on the development of established gas fields including Tip Top, Figure 
Four, Big Piney, Whiskey Buttes and Fontenelle. 

In Lincoln County, Amoco staked three new Frontier tests in the Whiskey 
Buttes Field and FMC scheduled an 8,500 ft Frontier test in Rocking 
Chair Field. Energetics was active in the Bird Canyon Field, Sublette 
county, with two Bear River tests in progress at quarter's end and a 
completion in April with commingled production from the second Frontier 
and Bear River. Mountain Fuel Supply, mentioned previously, put four 
Frontier wells onstream, all fractured to enhance production. 

On the Lincoln/Sweetwater County line, Amoco Production made a new field 
discovery in February on the east flank of the Moxa Arch. Well production 
began during the second quarter at 884 MCFD from the Frontier. 
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Moffat County, Colorado comprises the southernmost portion of the Greater 
Green River Basin. The two most active operators are Northwest 
Exploration and Sun Gas Co. Northwest Exploration has scheduled four 
stepouts to a recent Lewis gas discovery. One of these wells was spudded 
and drilling at quarter's end. Northwest Exploration is also active in 
Great Divide Field where they have staked a wildcat outpost to test the 
Lewis. Sun Gas Co. continued development of the Lance Formation in the 
North Craig Field. 
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CORRELATIONS OF FORMATIONS IN SOUTHWESTERN WYOMING, NORTHEASTERN UTAH & NORTHWESTERN COLORADO 

.- .--- ,. 7EEN RIVER BASIN PICEANCE AND 
UINTA BASINS 

NORTHWEST 
CENT. _. - RAI 

EAST AND 
RAWLINS UPLIFT 

GREAT DIVIDE COLORADO 
COLORADO 

SOUTH WASHAKIE BASIN AND 
NORTHEAST UTAH 

RR1 ~~ DGER FM. - GREEN RIVER FM. GREEN RIVER FM. 

1 I 
BRIDGER FM. 

\ 

GREEN RIVER FM. :EEN RIVER FM 
EOCENE GREEN 

RIVER FM. 5 

k 
WASATCH FM. 2 

3 

I I WASATCH 
SATCH FM 

COALMONT FM 
FM 

EVANSTON FM 

I ADAVILLE FM 
I 

‘ERDE GR. 
LAZEART SS. 

-7 
-- 

HILLIARD SH. BAXTER SH 

I- 1 “lYl”IY i-M 
I 

FT UNION FM 
PALEOCENF 

FM. 

t- FRICSON 1”” 

LAIK I-M. 
L 

UPPER 
CRETACEOUS 

BAXTER SH. 

BAXTER SH 

MANCOS SH. I 

FRONTIER FM. FRONTIER FM 

ASPEN SH. MOWRY SH MOW’RY SH. MOWRY SH. MOWRY SH. 

MUDDY SS. DAKOTA DAKOTA GROUP 

DAKOTA 
THERMOPOLIS 

SH. 
llllllI 

IllIll II 

BEARRIVERFM. 

LOWER 

1 i I- 

CRETACEOUS MODIFIED FROM SYMPOSIUM 
+ Williams Fork and lies Fms. of Mesaverde Group correlate wth Farrer and Neslen Fms. of the Ulnta Basin. 

--I* 

ON DEEP DRILLING FRONTIERS 
IN THE CENTRAL ROCKY 

Cozzetre and Corcoran Sands be above Sego I” South P~ceance Basin. MOUNTAINS, R.M.A.G., 1975, 
EDITED BY 
DUDLEY W. BOLYARD. 

Figure 3-3 Stratigraphic Correlation Chart of Greater Green River, Piceance and Uinta Basins 



4. UINTA BASIN 

4.1 Core Program 

Located in northeastern Utah, the Uinta Basin (see Figure 4-l) has poten- 
tial production from "tight gas sands" in a thick section of Upper Creta- 
ceous through Tertiary sediments (Figure 3-3,Page 30). The Cretaceous 
tight horizons include the Castlegate and Sego sandstones and the Black- 
hawk, Price River, Neslen and Farrer Formations. Within the Tertiary, 
tight gas sands are found in the Tuscher, North Horn, Wasatch and Green 
River Formations. Certain areas have been designated by the USGS for the 
acquisition of core for the WGSP core program. These areas are: 

A. Wasatch and Duchesne Counties - T4S to T7S, R5W to RllW; in 
Wasatch County, T9S to TllS, R7, 8, and 9E; in Carbon County, 
TllS to T12S, R7E to R13E. 

B. Duchesne and Uintah Counties - T3S to T4S, R2E to R2W and 
parts of T8S, R16E to R18E. 

C. Uintah County - T8S and T9S and R23, 24, and 25E. 

D. Uintah and Grand Counties - TlOS, R18E; TllS to T16S, R18E to 
R25E; and in T17S, T18S, and T19S, R21E and R22E. 

Choice of the core areas was based largely on the lack of core and well 
data in those locations which lay outside the main productive fields of 
the Uinta Basin. At present, activity is centered around the Natural 
Buttes and Red Wash Fields, where production is primarily from the Green 
River and Wasatch Formations and Mesaverde Group. 

Operators active in the core areas are contacted for possible participa- 
tion in the WGSP core program. As is shown in Table 4-1, and located in 
Figure 4-1, there are a number of wells scheduled or drilling in the 
Uinta Basin core areas. No cooperative agreements were reached with 
operators of these wells during the second quarter and no coring was 
known to be planned. 

4.2 Drilling Activity 

During the second quarter of 1978, activity in the Uinta Basin was in 
the proven gas fields. Eighteen wells were completed, only two of which 
were wildcat wells. First quarter activity had a total of twelve com- 
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Table 4-1 Summary of Wells located in USGS designated Core Areas, April-June** 

(Data as of June 29,1978) 

FR Gulf 011 l-22 we* 1 nwne 22-45-6w Wasatch (6,500) WF. operator 

this locale 
Sp"a Belco Petroleum 41-18 Chapit. 4 swnw 18-9s-23e Wasatch (5,607- 7.18" 63.00" gal. DG, no cores 
l-29-78 Wells ""it Natural Buttes 7,121) PB emu1, 195,000 or te.sts, 

SP"d Pacific Wan*- 41-9 rE"Il'S 4 nene 9-9s-24e cast1eqate 6,470 ACldlZ.35 3,500 wo, 
I-19-78 mission Supply Playsround Nat"ral Butte* gal. F 24 MCFO, 
FR Field tst9 
12-23-78 "lntah cty. UT 

SD"d Relco Petroleum 1-6 E Eight 5 nwne +lOs-1%~ Green River 7,995 Acidlzed w/500 WFD 56 BOPH 
9-16-77 Mile Unit """ared Field (4.234-38) PB gal. Green River 01s. 
camp Uintah Cty, UT 4.478 4,000 gal. emu1 covery 
10-23-77 7,000 lb sand New Field 

Fr Mapco, Inc.* 5-11 0 R BU 5 swnw ll-los-l*e Mesaverde (8,455, 0, operator has 
4-X-78 "teland Butte 8 addltlonal 

Field Elesaverde tests 
mntah my, UT I" this locale 

Spud AnwCO Production 1 Buck camp 6 nene 22-125-2% Mississippian MT, @15,082 
3-8-78 Wildcat Field (15,000) reamrng 
FR "lntah cty. UT 
1-20-x 

SP"d rexaco, 1°C. 8 Sleep Rldqe 6 nw*e 14-13s-22e Morrison 10,350 Acldlzed - 0, D&A 
11-3-77 sleep P.dge 4,500 gal. 
camp Field 
5-16-78 Uintah my, UT 

FR EXYO" 2 Crooked 6 nwne 34-13~232 Morrison (9,150) WF 
4-6-78 canyon wildcat Field 

Uintah Cty, UT 

Spud 1 Dry Burn Taiga Energy Unit 7 nwse *9-13s-25e M.a"C05 5,796 WF, pa-f, tstq 
l-3-77 Wildcat field Operator has a" 
FR Uintah Cty, UT additional 
11-9-78 Mancos test ir 

this locale 
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Table 4-1 Continued 

SP"d EXXO", USA 1 Pine Spring 9 new 1514*-2% hrrassic 9,700 WF, SI 
10-V-77 ""It Wildcat Field 
FR Ulntah my. UT 
6-21-77 

Spud EXXcm, USA 1 Crooked 10 nwne 20-14s-23e Dakota (9,016- 9,728 Acidized - VFD, Dakota 143 
7-29-77 canyon Wildcat Field 9,142) PB 9,500 gal. DiSCOVery-New 
conlp Uintah Cty, UT 9,291 R-act w, Field 
l-28-78 63,200 gal. 

water, 73,600 
lb sand 

spud Taiga Energy UC*3 Federal 10 swne 2s149-24e MancOS (5,416- 5,903 61,970 gal. WFD, mncos 288 
11-23-77 Wildcat Field 5,804) emul, 216,000 Discovery-New 
camp Uintah Cty, UT lb sand Field 
4-14-78 

Spud Taiga Energy 1 Rat Hole 11 nwse 8-14s-25e Ma"Cc.5 (4,166- 4,950 35.000 gal. manco* Discovery 314 
V-30-77 Ca"p" Wildcat Field 4,532, eIC,"l., 90.000 New Field 
camp Uintah my, UT lb sand 
11-19-77 

E-R Taiga Energy 3 Rat Hole 7 senw 9-145-25e "ancos (4,950) wo, operator has 
b-21-78 canyon Unnamed Field 2 additional 

Uintah Cty, UT mncos tests in 
this locale 

FR l-alga Energy 14-16 MaI" 8 nenw 161%~2% Navajo ~9,320~ WF 
4-17-78 Canyon Unit Wildcat Field 

Uintah my. UT 

FR EXXO", USA 1 Wolf Point 12 sese 2-15s-21e WaSatch l10,500) WF 
l-13-78 ""It Wildcat Field 

Uintah Cty, UT 

FR A"Sch"tZ carp 1 state-915 13 nwnw 17-16s-22e Entrada (10,500) WD 
Unnamed Fxld 
Grand Cty. UT 

FR A”SCh”t* Corp. 1 state-400 14 nene 17-l&-2% Entrada (9.210) WF 
b-13-77 Wildcat Field 

Grand Cty, UT 

FR Palmer 060 16-4 state 15 nene 16l&5-xe Salt Wash (4,970, 0 
4-17-78 San Arroyo 

Field 
Grand Cty, UT 
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Table 4-1 Continued 

DATE OPERATOR 

Spud Palmer O&G 33-13 Federal 15 *woe 3516s-26e Morrison 4,180 WCCT, tight hole 
5-22-78 San nrroyo D, 

Field 
Grand Cty. UT 

FR Anschutr carp. 1 state-402 13 swne 36-17s-*oe Dakota (9,400) w 
V-30-77 Wildcat Field 

Grand Cty, UT 

FR An*Ch”tl cm-p. 1 state-404 16 new 23-17~ne Morrison (8.900) wo 
6-13-77 Sequndo Canyon 

Field 
Grand Cty, UT 

FR Anschutz cm-p. l-414 state 17 sesw 32-18s~21e Entrada (8,000) WF, operator has 
10-l-76 Wildcat Field an additional 

Grand Cty. UT Entrada test in 
this locale 

* Refer to Figure 4-l 
** From Petroleum Information 
* Listed in Table 4-4, Summary of New Wells 
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Table 4-2 Summary of Drilling Activities, Uinta Basin* 

4th Quarter 4 0 2 14 20 0 0 21,901 1,850 0 0 0 0 0 
1977 

1,4001 25,151 

1st Quarter 
1978 

5 1 0 6 12 0 0 8,182 0 0 0 0 0 0 0 8,182 

2nd Quarter 
1978 

11 1 15 18 0 0 19,411 329 0 0 0 314 0 7502 20,804 

1. Commingled Production - Wasatch/Mesaverde - 1,400 MCFD 

2. Commingled Productmn - Wasatch/Mesaverde - 750 MCFD 

l Data compiled from P.I. Rocky Mountain Reylon Report "Completions," October 6, 1977-June 29, 1978 



pleted wells and six wildcat locations. There was only one wildcat 
discovery for each of the first three quarters and no discoveries during 
the fourth quarter of 1977 (Table 4-2). 

Development drilling within the Basin was principally around the Natural 
Buttes unit of Uintah County. Enserch Exploration had staked two Mesaverde 
development well locations in this area during the first quarter of the 
year. One of the two wells was spudded during May. Mapco, Belco, CIG 
Exploration and Gas Producing Enterprises all staked development locations 
during the second quarter around Natural Buttes with the planned objec- 
tives being the Wasatch or Mesaverde. At the end of the quarter, all 
three companies had drilling in progress at one of the new locations. 

Taiga Energy staked a number of Mancos tests in June, which were also of 
interest to the WGSP core program. At the end of the quarter, two of 
the locations had come into conflict with the federally-designated road- 
less areas. 

Other new wells of interest were staked by Gulf Oil and Jerry Chambers. 
These details are summarized in Tables 4-3 and 4-4. 
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Figure 4-2 USGS Designated Core Areas, Wells completed and staked, Uinta Basin (refer to Table 4-3 and 4-4) 



Table 4-3 Summary of Wells Completed, April-June** (Data as of June 29, 1978) 

S”“d Continental 011 14-2 CO”OC0 1 nese 34-ae-21e MancOS 3.531 8,‘ , WOCT, pro- 
h-13-78 Mtn. Lion Wildcat Field ,ected depth 
FR Uintah Cty. UT 
4-18-m 

was 10.715 ft 

S""d Belco Petroleum l-11 G D"Ck 2 "WSY 11-9s-20e WaSatch (5,503- 6.690 56.500 gal. DC. no core5 367 
11-11-77 Creek Natural Buttes 6,241) es emu1. or test5 
camp Field 6.313 102,000 lb 
l-17-78 Uintah Cty, UT sand 

SD"d ee1co Petroleum 11-14 B 2 ewnw 14-9s-20e Wasatch (5.803- 6.677 94,200 qa1. DC., no core5 627 
12-10-77 NatUral Buttes NatUral Buttes 6,572) PB emu1 or tests 
COrnO Unit Field 6,601 172,000 lbsand 
2-17-78 "lntah my, UT 

Sp"d BPlcn Petrolrum 21-2" B 2 nene *o-9s-20e WaEatCh (6,"92- 7,025 82,317 0.31. 00, no cores 5,863 
2-9-78 Natural a*+z?s Natural Buttes 6,916) PB mwl. or te9t5 
camp unit Field 6,9R2 212.0"" Ih 
4-10-78 ulntah my, UT sand 

Sri""" ee1co Petroleum 12-13 a 2 5W"W 23.9*-20e hbsatch (6,088- h.i"O Fract W,l24,000 oi,, no cores 1,975 
l-8-78 Natural Buttes Natural BUttee 6,3Rl) PB qa1.emu1.. or te5ts 
CcmO Unit FEld 6,478 260,000 lb Sand 
2-2-78 "1"e.h cty, UT 

Saud ae1co Petroleum 25-20 a 2 ewnw 20-95-21e wasatctl (5,2h"- 6,800 89.00" gal. DC, no core5 802 
3-10-78 Natural Buttes Natural Buttes 6,071) PB emu1. or te*t5 
camp Unit field 6.570 18R.500 lbsand 
4-29-78 "lntah cty, UT 

Spud BelcO Petroleum 41-18 mapita 3 swnw 18-9s-2s Waeatch (5,6"7- 7.18" 63.000 qa1. DG, no cores 461 
l-29-78 Wells "nit Natural Buttes 7,121) PB emu1 or tests 
Ccmp Field 7.137 195.000 lb Sand 
5-21-78 "lIltah cty, UT 

Spud ae1co Petroleum 40-27 Chapita 3 nwnw n-9a-2% WaSatch ,5,069- 5,500 Acidized DO, no cclres 369 
12-9-77 wells ""It Natural BYttee 5,280, Pa 3.000 gal., or tests 
CO"P Field 5,432 44,000 qe,1. 
l-25-78 "lntah my, UT Wll"l.,83,000 

lb sand 

Spud ae1co Petrolevm 26-13 B 4 eeee 1s10s-20e Wasatch ,5,730- 6.342 77,000 gal. LG. no corlfe or 1.351 
3-20-78 Tistuea1mtte* NatUral BUttea 6,252) Pa ew. 168,000 test= 
camp unit Field 6,300 lb sand 
5-9-78 "i"tAh my, UT 

Spud Belco Petroleum 16-6 B 4 se** b-low21e Wasstch ,4,939- 6.455 121,500 gal. 
l-31-78 

LG. no cores or 3,310 
Nitura.1 BUu,eS Natural Buttes 5,898) Pa emu1. teet* 

cclmp Unit Field 6.3ao 296,OOOlb sand 
3-21-78 Uintah Cty. UT 

Spud G&e Producing 29 4 nesw 11-10s-21e Wmatch (5.576-81) 9,900 Acidired DG commingled nc 750 
9-5-77 Enterprises Natural Butte. Natural B"tteB Mcsaverde (7.420- 5.000 gal. cores or tents 
COCIP 
l-30-78 

unit Field 9,626) 315,000 gal. no breakdown cn 
Uintah Cty. VT emu1. 660,000 frac reported 

lb 8md 

Spud 9e1co Petroleum 17-18 a 4 IWS= la-los-21.9 watch (5,la9- 6,185 111.000 Sal. no, no core, or 980 
10-25-77 Natula1 artteo N~.t"Izll Buttes 6,122) Pa cmu1. teats 
camp Unit Field 6,142 208,OOOlbaand 
12-15-77 Uintah Cty, UT 

Spud ae1co PetrDleYm 23-19 B 4 sene 19-lOs-21e Wsxsatch (5,245- 6,141 63,000 gal. no, no core8 or 2,030 
2-22-78 Natural Buttes Natural Buttes 6,062) Pa cmu1. te*ts 
COW Unit Field 6,089 12a.OOOlboand 
4-9-m Uintah Cty. UT 

Sp"d ae1co Petroleum 22-27 B 4 *vine 27-10s-21e Wasatch (4,2ia- 5,505 100,900 gal. DO, no cores or 1,450 
3-3-78 Natural Buttes Natural Buttes 5,434, Pa *m"1.,264,M0 tests 
cow unit Field 
5-29-78 

5,460 lb sand 
Uintah Cty. UT 
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Table 4-3 Continued 

HORIZON 
fPro]ected Depth 

WELL Or Producinq FINAL FP2tCT"P.E IPF I" 
DATE OPERATOR WELL NAME NO.‘ LOCATION Interval, TD TREATrnNT COMMENTS MCFD 

Spud Delco Petroleum 20-l B Natural 5 svse 27-lo*-21e wacatctl (4,218- 5,505 219.0”” gal. DC, no core5 or 1,506 
12-31-77 Buttes un,t Natural Buttes 6,893) PB emu1., 520,0*0 tests 
camp Field 6,915 lb sand 
2-15-78 "Intat cty. UT 

Spud CIC ExPl”rat1on Z”-1 B 5 nwsw ZZ-lOs-22e Mesaverde (6,629. 9,317 Acldlzed 6.00" DO, nb3551"P frac 129 
l-29-77 CICE Natural Buttes 8,412) PB qal.;1,396,"8" ture. no cores 
CO"D Fleid 8,450 gal. water; or tests 
9-l-77 "lntah cty, UT 1.42",000 lb 

S"d 

Spud Enserch l-17 Crooked 5 nenw 17-lo*-23e Wasatch l5,368-701 7,085 4Cld frac, lx, commnqled, 2,200 
3-25-T" canyon Federa Natural B"tteS Mesaverde (5,930- 201,000 gal. operator has 4 
camp Field 7,010, water,114,00” addltlonal Mesa- 
5-7-78 Ulntah cty. UT lb sand “erde te9t5 I” 

this locale 

Spud Reserve 011 14 Peters 6 “es-4 7-13s-17e Wasatch 1,678 D, D&A 
7-28-77 Point Peters Point 
camp Carbon cty, UT 
R-21-77 

SP”d Talqa a-23 Fedex.31 7 SW"= *3-14*-24e f.a"C05 (5,416 5,903 50,000 gal. WFD-MancoS 288 
11-23-77 wildcat Field 5,804) PBTD emu1, 180,000 DISCO"ery-NeW 
camp "lntah my, UT 5,855 lb sand Field 
4-14-78 

Spud Talqa Energy 1 Rat Hole 7 "WSf2 8-14s-2% Mancos (4.166- 4,950 35.000 qa1. WFD 314 
9-30-77 canyon "nnmned Field 4,532) PB water, 90,000 *ancos OISCOYeTy 
imp "lntah Cty, UT 4,878 lb sand New Field 
11-19-77 

t Refer to Figure 4-2 
** From Petroleum lnformatlon 
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Table 4-4 Summary of New Wells, April-June** (Data as of June 29, 1978) 

DATE OPERATOR 
HORIZON 

Projected Depth 
(1" Ft.) 

COMMENTS 

FR Gulf OLlf l-22 we Trrbal 1 nwne 22-4s-6x9 WaSat& (6,500, WF, operator has 1 addi- 
5-15-78 Wildcat Field tional Wasatch test In 

ouctlesne cty, UT ttl15 locale 

FW Gulf “11 l-11 Nellsen-l,te 1 nwse ll-55-& Green mver ,4,OOOI wo 
5-l- 78 lndla" canyon Field 

Duchesne cty. UT 

FR Jerry Chambers l-4 Horseshoe aend 2 4-75-21e Uinta (3.6001 0. 
5-5-78 Federal Horshoe Bend Field 

Ulntah my, UT 

FR Continental Oil 35-a Conoco-ute 3 nese 35*s-20e Mesaverde (11,743) D, operator nas 3 addi 
6-13-X Tribal Natural Buttes Field tional Mesaverde tests 

uintatl my, UT in this locale 

FR Gulf Oil * uinta Test 3 nwsw 16-&-2k "inta (1,750) WS, drilling no depth 
3- 7- 78 Red Wash Field reported, operator has 

Uintah Cty, UT 2 additional uinta tests 

FR Mapco, 1°C. 7-25 B R BU 4 sene 25-95-19e Mesaverde (8,730) D, 
4-26-78 Natural Buttes Field 

Ulntah Cty, UT 

FR *e1co Petroleum L-10 Duck Creek 4 swsw 10.9S-2OE Wasatch (7,500) D, operator has 11 addl- 
6-12-78 Natural Butte* Field tmnal wasatch tests in 

uintah Cty, UT this locale 

FR GIG Exploration 6-13-9-21 Natural 5 nese 1%9s-21e Not reported D. drllllnq. no depth 
5-9-78 Buttes Unlt Bltter Creek Field reported, operator has 
Spud uint?h my, UT 4 addItIona Wasatch 
3-29-78 tests I" this locale 

FR Napco, Inc.* 5-11 D R B”, 6 swnw ll-lo*-1FJe Mesaver& (8,455, D, operator has 8 addi 
4-26-78 LIteland Butte Field tional Mesaverde tests 

Ulntah my. UT I" this locale, one of 
Of WhlCh is drllllns 
ahead 

FR EnSerchExploratmn l-6 .saqe 7 nese 6-10s-23e Mesaverde 17.000) D, operator has 6 add, 
3-27-78 HEN Federal Natural Buttes Field tlonal Mesaverde 

Ulntah my, UT 

FR EnserchExploration 11-1 Federal 7 5wne 11-10s-23e Mesaverde 17.0001 D 
5-9-m Southman Canyon Field 

Ulntah my. UT 

FR Talqa Enerqy 2 Dry Burn ““It 8 nwne 35135-25e Mancos (6,130) WF, operator has 4 addI- 
6-12-E Wildcat Field tiona1 MancOS test* I" 

Ulntah my, UT this locale 

t Refer to Figure 4-2 
** From Petroleum Information 
* Listed in Table 4-l. Summary of Wells Located in USGS Designated Core Areas 
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5. PICEANCE BASIN 

5.1 Core Program 

The Piceance Basin of northwestern Colorado (Figure 5-11, has a thick 
section of tight upper Cretaceous and Tertiary gas sands, such as the 
Castlegate, Sego, Corcoran and Cozzette Members of the Mancos Formation, 
the Iles and Williams Fork Formations of the Mesaverde Group, and the 
Ft. Union and Wasatch Formations (Figure 3-3, Page 30). some of these 
horizons are producing gas in very active fields, including Cathedral, 
Piceance Creek, Trail Canyon, Thunder, Dragon Trail and Texas Mountain. 
However, in areas remote to producing fields, or for horizons below known 
producing zones, very little information is available. For instance, in 
the Piceance Creek Field, there is interest in, but little data concern- 
ing horizons below the commercial Wasatch. Suitable core data in partic- 
ular is lacking. 

In an effort to better understand areas or horizons with limited control, 
the USGS has designated several key areas from which cores should be 
obtained. Within the Piceance Basin these areas are: 

A. East of Rangely Field in Rio Blanc0 County, TlS to T2N, R98W 
to R99W. 

B. Piceance Creek Field area, Rio Blanc0 County, T2S, R96W to 
R97W (Below the Wasatch). 

C. Garfield and Mesa Counties, T5S to T8S, R95W to R99W in the 
north tapering down to T98W to R99W on the southern part of 
the area. 

D. Garfield and Mesa Counties, T8S to TlOS, R92W to R94W 
(this area is flanked on the northwest and southeast by 
the Grand Mesa National Forest) (Figure 5-l). 

Operators active within the designated core areas have been contacted 
for possible participation in DOE's core program. 

Three new wells were reported during the quarter in areas of interest to 
the WGSP core program. Union Oil of California located one development 
well projected to 8,200 ft while Exxon's 2 Vega Unit was drilling at an 
unspecified depth at the end of the quarter. Houston Oil and Minerals 
staked a 10,700 ft Weber wildcat in June, but General Crude Oil had not 
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Figure 5-1 USGS Designated Core Areas and Wells of Interest, Piceance Basin (refer to Table 5-1) 



Table 5-l Summary of Wells located in USGS designated Core Areas, April-June** 

(Data as of June 29, 1978) 

Field, Mesa 
cty, co 

FR Exxon 2 Vega Unit 4 nwsw 34-9s-9% corcoran L8.630) wo, drlllrng. no 
4-5-X Unnamed Field depth reported. 

MeSa cty, co 

l Refer to Figure 4-l 
** From Petroleum Information 
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begun drilling a 12,400 ft Weber test staked during the first quarter. 
Both locations are situated on the northern margin of designated core 
area A (Table 5-l). Two other wells within the specified areas were 
tight-holed by the operators, David M. Munson and Teton Energy. 

No agreements were reached with operators to participate in the DOE 
core program. 

5.2 Drilling Activity 

The major drilling objectives in the Piceance Basin are the Mancos and 
Wasatch Formations in Rio Blanc0 County, the Cozzette/Corcoran Members 
(Mancos Formation) and Mesaverde Group in Mesa County, and the Dakota/ 
Morrison Formations in the Douglas Creek Arch area of Garfield County. 
Drilling targeted for the Dakota or Morrison Formations is not monitored 
closely for the Western Gas Sands Project. 

During the second quarter of 1978, three wildcat and 14 development wells 
were drilled to completion. One wildcat and 12 of the development wells 
were productive, all from the Mancos "B"/Emery Formations. The number 
of completions continued to sharply decline from the fourth quarter of 
1977, although the numbers of wildcats drilled each quarter has remained 
fairly constant. New production has also steeply declined over the same 
period. In the fourth quarter of 1977 there was 22.8 MMCFD of new pro- 
duction from tight horizons in the Tertiary and Upper Cretaceous. By 
the second quarter of 1978, new production had declined to 4.5 MMCFD 
(Table 5-2). 

Approximately 90 percent of the gas wells completed in horizons of inter- 
est during the quarter were located in the central region of Rio Blanc0 
county, specifically within the proven Cathedral, Thunder, Piceance 
Creek, Lower Horse Draw, Dragon Trail and Philadelphia gas fields. Gas 
completions were made in the Mancos and Wasatch Formations, but only 
Mancos production (4.8 MMCFD) was placed onstream during the quarter. 
These developments are summarized in Table 5-3. 

The quarterly report covering January-March, 1978, cited seven planned 
Mancos tests by Joseph B. Gould in the Lower Horse Draw Field. During 
the second quarter, three of the seven wells were completed and were 
testing at the end of June. American Resources Management remained 
active in Trail Canyon Field and in Cathedral Field, active operators 
included Northwest Exploration, Fuel Resources Development, Mountain 
Fuel Supply, Twin Arrow and Chandler and Associates. 

In the central area of Rio Blanc0 County around the Piceance Creek Field, 
the Indian Wells Company and Mobil Oil Company had 16 wells planned, 
drilling or completed by the end of the quarter. One Mobil well (swne, 
Section 30, T2S, R95W) had been fractured but specific information was 
not available (Table 5-3). 
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Table 5-3 Summary of Wells Completed April-June** (Data as of June 29, 1978) 



Table 5-3 Continued 

Spud Tdiaa Encrqy l-G-20-45-102 4 SW"= 20-48-102~ Hancos 4,800 40,000 ga1.wtr. CG. 221 
S-4-77 Taigd Federal Thunder Field s sons (4,328- PS 53,SODlbsand NO car*. or 
COW Rio Blanc0 my, 4,170) 4,296 t*sta 
1-10-m co 

Spud nig?, snerrJv 14-I Taiga 4 nese 20-Os-102~ Mancos(3,911- 4,400 70,000 ga1.wtr DG. 191 
9-3-77 Federal Thunder Field 4,285) PS 165,OOOlbsmd NO Cores or 
corn Rio Blanc0 Ccy, 4,296 test. 
12-18-W co 

9-28-77 

camp 
12-8-77 

wiga Energy 0-G niga 4 SW"E 21-4~102~ 
Federal Thunder Field 

Rio Slam0 Cty, 
co 

Spud Taiga mcrgy 9-5 Taim 4 nwse 21-4~102~ 
lo-b-77 Federdl Thunder Field 
COmp Rio SlmlCcl my, 
l-14-70 co 

Ha”lX3.S 
smrgy Member 
(3,098-3,179) 

4,099 Acidized-4,500 CC, 
PS ga1.,80.850 NO cores or 
3,207 gal.wtr., t*.ts 

81,900lb sand 

Ma"CClS 4,110 Rcidized-1,700 Mmcos "8" 
B Zone (3,027- PE ga1.,92,500 Extmsion 
3,4')0) 3,838 gal.wtr., Thunder Field 

175,OOOlbsand Wo, no Core8 OT 
tests 

303 

290 

FR Adolph Coors 1-26 Wader 5 nene 261os-97w ML"COS 3.350 W. testing 
3-20-78 Wildcat field corcor*n Member 

Mesa my, co I 

l Refer to Figure 4-2 
** From Petroleum Information 
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Table 5-4 Summary of New Wells, April-June** (Data as of June 29,1978) 

OPERATOR 
HORIZON 

Projected Depth 
(I" Pi?.) 

COMMENTS 

SP"d Mobil 011 T 73-30G-USA 3 swne 30-2s-9% "asatch (4,400) D, drilling at 6.915 ft. 
5-23-m Piceance Creek Field Ooerator has 6 Wasatch 
FR RIO Blanc0 my, co te*ts in this locale 
l-13-78 

FR rm"ld M. M""SO" 5-2-99 Federal 4 5W"W 5-*s-9% mncos (9,300) !4F, operator has a 
6-12-E Wildcat Field 9,600 ft test m this 

Rl" Blanc0 cty, co locale completed D&A 

l Refer to Figure 5-2 

+ Listed in Table 5-l 
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Adolph Coors, Teton Energy and Norris Oil are active in the very produc- 
tive Plateau Field, Mesa County. Adolph Coors has five tests slated in 
the area with probable objectives being the Rollins, Cozzette and 
Corcoran sandstone members of the Mancos Formation. At the end of the 
quarter, one of these wells was testing the Corcoran sandstone at 
3,350 ft TD (Table 5-3 and 5-4). 

A number of companies staked new locations during the quarter, including 
Tipperary Oil and Gas, Union Oil of California and Adolph Coors. Amoco 
Production staked a well in Gunnison County to test the Rollins sandstone 
member (Mancos Formation) at a projected TD of 2,600 ft. In Rio Blanc0 
County, David M. Munson located four wells in the Sagebrush Hills unit 
while Chandler and Associates staked nine Mancos tests in the Dragon 
Trail Field with projected TD's ranging from 2,750 to 3,390 ft. Repres- 
entative wells for both Munson and Chandler are incorporated into 
Table 5-4. 

New developments are monitored closely, particularly in areas which are 
of interest to the WGSP Coring Program. These developments are covered 
under Section 5.1. 
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