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BEFORE THE OIL AND GAS CONSERVATION COMMISSION
OF THE STATE OF COLORADO

APPLICATION OF LOGAN COUNTY WATER DISPOSAL
COMPANY PURSUANT TO RULE 324 B. OF THE
COMMISSION TO DESIGNATE AS AN EXEMPT AQUIFER
THE CRETACEOUS "O" SAND FORMATION WITHIN THE
N/2 SECTION 7, TOWNSHIP 9 NORTH, RANGE 52 WEST,
LOGAN COUNTY, COLORADO

N M S e N S

Logan County Water Disposal Company, 1700 Broadway,
Suite 2308, Denver, Colorado 80290, a Colorado Corporation, does
herewith make this application to the 0il and Gas Conservation
Commission of the State of Colorado under Rule 324 B. of the
Commission in conjunction with the Consolidated Permits
Regulations 40 C.F.R. 146.04 and 144.7. This application is in
connection with filings of application pursuant to rule 326
seeking approval for "J" water disposal injection into the
Cretaceous "O" Sand formation of both the DuBois #2 well in the
SE NE NW and Arthur Sindt #7 well in the SE NE of Section 7,

TO9N-R52W, Logan County, Colorado.



I

This application is in connection with the plan to
establish additional water disposal injéctioh facilities needed
to replace current 600 BWPD surface pit water disposal located
within S/2 SW/4 SE/4 Section 6, T9N-R52W at the wellsite of the
Arco-Sindt #6-15 well operated by Lewis & Clark Exploration
Company. This well is within the Padroni West field which
produces oil with large volumes of water from both Cretaceous
"J" and "O" sand formations. Additional gathering and disposal
of water from other field operators is contemplated. The
proposed injection of waters into the currently produced "O"
sand will moderate the decline of pressure in this producing

reservoir and may provide economic benefit to field owners.

II

Pursuant to the criteria requirements of Rule 324 B.,
applicant submits the following:

1. The "O" sand formation does not currently serve as
a source of drinking water and

2. The "O" sand formation cannot now and will not in
the future serve as a source of drinking water because a) it is
a commercially productive oil reservoir in this region, and b)
it is located at a subsurface depth of approximately 5000 feet
mAking the recovery of water for drinking water economically
impractical;

3. The total dissolved solids content of the ground
water is in excess of 5900 milligrams per liter and is therefore
not reasonably expected to supply a public water system.
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In support of the required criteria, applicant submits
the following:

1. Exhibit "A" Plat Map, showing boundary of proposed
exempted area, all water yells of record within the area of the
proposed exempted aquifer and wells which have produced oil from
the "O" sand reservoir in the region of the proposed exempted
area.

2. Exhibits "B" and "C", which are photocopies of
analyses of "0O" sand formation waters within the proposed
exempted area. These analyses indicate total dissolved solids
content of the waters to be 5926 and 5979 milligrams per lier
respectively.

3. Exhibit "D" is a 1:24,000 scale topographic map of
the region showing the boundary of the proposed exempted area.

4. Exhibit "E" summarizes the water wells of record
within the proposed exempted area and adjacent areas.

5. Exhibit "F" is a core analysis and description of
the "0O" sand within the Proposed Exempted Area.

6. The Proposed Exempt Aquifer is described as
follows:

Name of formation of agquifer is the "0" sand of oil
industry terminology also referred to as the Lytle formation.
The "O" sand is of Cretaceous age and a member of the Dakota
Group of formations.

The "O" sand lithology is described from a core taken
in the #2 DuBois Well (SE NE NW Sec 7) of the 54 ft interval

4996-5040 ft as a clean grey fine-grain sandstone with typical
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porosity ranging from 18 to 22% and permability of 150 to 600
millidarcies (see attached Exhibit "F").

ithin the Proposed Exempted Area, being the N/2
Section 7, T9N-R52W consisting of 320 aéres,'£he 6™ gand isg 40
to 50 ft thick occuring at subsurface depths between 4950 and
5100 ft. Total reservoir ‘volume of "O" sand within the Proposed
Exempted Area using an estimated acerage sand thickness of 45 ft
is approximately 14,400 acre feet.

Over 3000 ft of impermeable Cretaceous Pierre shale
separate and confine the formation waters of the "O" sand from
the surface ground water aquifers of the drinking water sources
of this area.

7. Exhibit "G" is a resistivity log of the DuBois #2
well from the base of surface casing to the total depth which
penetrates the "O" sand formation. This well is located within
the Proposed Exempted Area and is representive of the subsurface

geologic formations and conditions of the area.

WHEREFORE, Applicant respectfully requests that‘the
Commission grant its application for designation of the "0O" sand

as an exempt aquifer within the Proposed Exempt Area.

Respectfully submitted,

LOGAN COUNTY WATER DISPOSAL COMPANY

- q : !A » J
By ;//z(:m?%/‘x%%

William M. Griffith //
President

1700 Broadway, Suite 2308
Denver, Colorado 80290
(303) 861-7055
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EXHIBIT "A"

Plat Showing Disposal Wells, Oil & Gas Wells,
Water Wells and Ownership
With Pronosed Exemnted Aquifer Area
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SINCLAIR RESEARCH LAPORATOWILS KR
8863801 Compeny SINCLAIR OIL GAS COMPANY Date 04-10-61 Report NoS E698 5
8869802 WellNo. 7 Lecation SEC T=GN= 52w )
8869803 Lease Name ARTHUR glNOI Formation DAKOTA /07 SAND ]
8869806 Field WEST PADRON Depths 5012 FT 9
8869805 County LOGAN Type of Sumlple PRODUCED WATER ]
3369806 State gghgfegos 27-61 Analyst SRLT JMK g
69807 Description a4 e - 3

8869808 of Sarple | FILE NOe P61-108 5
8869811 |CONSTITUENTS MPL MEQ % MEQ PROPERTIES of REACTION in Percent
8869812 [ALKALES LI £ Primary Salinity EATIC2:1%
8869813 Potassium NeAso. . . Secondary Salinity .
886981& Sodium 2017 8T: 71 49, 28 34 04 Primary Alkalinity 27. 580
8869815 Lithium eAe . . Secondary Alkalinity 1. 440
8869816 NeAe . E Chloride Salinity 91. 040
8869817 NeAe . " Sulphate Salinity . 960
8869818 [ALKALINE EARTHS Tertiary Salinity .
8869819 | Colkium 19 « 25 .53 3; HYPOTHETICAL COMBINATION
8869820 Magnesium &H .33 .19 0 MPL
8869821 Barium NaoAe . . Mg{OHY 2
8BB68822 Strontium NeAe % = Co(OH) 3
8869823 Mangaonese NeoAe : . NoOHM i {
BB69824 Iron NeAeo . i MgCC: . '
5869825 Aluminum NeAe R . CaCO- 8 i
8BB69B26 | Boron NeAe . . Mg(HCO1): 24 072
8869827 | NoAe . . ; Co{HCO:) 76, 851 |
8869829 i TI5s ' oy

IWEAK A | CoS0: i ;
BB8&OB30 | Carbonate 5 . ! Na25C. 400, 749
8869831 Bicarbonate 1576 25,83 14,51 | 26 59 Na:COs 4 '
8869832 Hydroxide . . NaHCO:x 2062, 687 |
i s | - o

s le N . CoCl: . '
ggggggg STRONG ACIDS 211 6 3 18 A 57 NaCl 3361, 675
Sulphate . .

8869837 | Chloride 2039 5;,30 3¢, 31 34 &} pH 1,400
8869838 Bromide MNeAe . . Resistivity: Ohm-meters . 955
8869839 lodide NeAe B 8 ot F 16,
8869840 Flouride NeAoe . . Resistivity: Ohm-meters
8869841 Phosphate NeAe . . at F .
8869842 | _NeAo " N Resistivity: Caleulated 1. 227
8869843 [TOTALSOLIDS 5976 Speeitic Gravity 1007
ggggazg Lobh . T B

Sodium Chloride Equivalent Co +Ma
886 98AE | Chiaride Sy oiNoCi 3361 e .on

1000

856985Kark
8869858 co
8B869862Mg
8869866 Sr

8869870 Ba
8869872Mn
BE69BTAL Al
6869876 8
BHGTRTE Fe

WATER ANALYSIS PATTERN
SEMILOGARITHMIC PLOT OF MEQ VALUES
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= DENVER DIVISION LAL =
*  HALLIBURTON SERVICES L]
* BOX 1510 *

#  EVANSVILLE, WY 826306 #
6365 36 36 34 6 0 36 3 3 36 9 3 I I 3 B I I I 2N

DATE: MAY 7,198¢6

TO: BOE FIELDING

= HALLIEURTON SERVICES

= DENVER, CO '
COMFANY: ANDERMAN~SMITH OFERATING

WELL NO: DYBOTSSUNDS

LOCATION: SEC7-9PN-520
L.OGAN CO,CO

REPORY NO: W86-0254
DATE REC'D: MAY 46,1986

FORMATION : -SEEXSETIND.
0 Sand

COERRAFERNN N AR YR AN NN AR NN RN NN N AN NIRRT NN EHERNNRER TR RN XA NRRENREA N RENRR RN

SPECIFIC GRAVITY =w—e—=meee——- §.002

B & B e e 7.8
IRON (FEY ——r—tomemmemomense sae . o
FOTASETUN (KT oo i3
SURBLUN CHAY oo 1933
EALECLIUM (Cf) cwssmmwmiommimees o
MELHESTUM {HMG) =msweewasme=ns K¢
CHLORIDES (CL) s==se=armasammas {706
SULEATES (S04} ————mneeme—em {iQ
CARRONATES (C03) =weeamone. NIL
BICAREBONATES (KHCO3) —=-—-ee- 2303
TDS ==—mmmmmmr e e e e 30
RESISTIVITY —=ermecccmcaca—— i.8
LEs EILE

RANDY YEAGER

HFL

REMARKS :
OIL GRAY: 15.8 AFI @ 60 F.

OHMS AT &6 DEGREES F

RESFECTFULLY SUEBMITTED,

_BY: A.A. KERNS
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EXHIBIT "E"

Summary of Water Wells of Record
Within Sections 6, 7 -and 8 of TIN-R52W
Logan County, Colorado

4

Well Location Well Depth Tested Rate Owner Date

Section 6:

a) SE sSwW 250" 15 gal/min Dickinson 1967

k) 502 ft. fsl and ~ 41" 15 gal/min Dickinson 1976
370 ft. fwl

@) 150 £t. fel and 320" 10 gal/min Fluharty 1983

2222 ft. fel

Section 7:

d) SE SwW 215" 10 gal/min McNear 1958
e) SE SE 266" 7 gal/min McNear 1964
*f) NE NE 245" 7 gal/min Sindt 1965
g) 100 £t. £s1 and 50" 30 gal/min McNear 1983

2500 ft. fwl

Section 8:

h) SE SE : 310" 30 gal/min Tennant 1964
i) NE NE 40' 3 gal/min Rieke 1964
j) NW NE 60' 1 gal/min Rieke 1967
k) 300 ft. fsl and 250 10 gal/minv Gillham 1976

2240 ft. fwl

*Well located within Proposed Exempted Area

MD-08 042A
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CORE agf?irj%‘rf;?:\frozmss I~: d HAIT ¢ A2 B
Petroleumn Reservoir Engineering --'*-:_‘,"'5'__:’—;: B
SALLAS., TEXAS &
Company_ We_C. MC BRIDE, INC, Formation__ """ _SAND Page__ 1 _ of 2 .
Well # 2 DUBOIS Cores__ DIAMOND CONVENTIONAL File RP-2-2388 e
Field___ WEST PADRONI - Diilling Flid. SOA® OIL EMVESION  troe Report.. BI02/60. . .
County__ LOGAN State__ COLORADO Flevation___4035' KB Analysts__DOUG INNES
Location_ SE NE NW 7-9N-52W Remarks SERVICE_NO, 8 - .
CORE ANALYSIS RESULTS .
_ (Ficures in parentheses refer to foofnote remarks)
: PERMEABILITY , “ RESIDUAL D
CAMPLE : DErTH MILLIDARCYS e POROSUIY SATURATION i ewcm2BLD
rUMBLN | FEET BT L I YotaL | racuucTioN | REMARKS
i HOMIIONTAL vEeRTICAL | I:;;. YOLH_:“,':.‘ oa "-?‘:;:: ' i
1 4996-97 247 44 20.5 32.2 39.0 (2) Sandstone, gray, fine grain, shale.
2 4997-98 495 480 18.5 29.8 41.0 (2) Sandstone, gray, fine grain, clean.
3 .4998-99 . 540 525 19.5 29.8 33,0 (2) Sandstone, gray, fine grain, clean,
4 4995-5000 279 252 16.8 30.8 40.5 (2) Sandstone, gray, fine prain, clean.
5 5000-01 240 263 18.5 29.2 56.2 (2) Sandstone, gray, fine grain, clean.
6 5001-02 419 388 19.4 27.8 48.0 (2) Sandstone, gray, firne grain, clean,
7 5002-03 341 323 20.2 27.8 30.6 (2) Sardstone, gra , fine grain, clean,
8 S003-04 211 162 20.9 32.0 47.8 (2) Sandstone, gray, fine grain, clean.
9 5004-05 3886 329 18.4 30.4 38.6 (2) Sandstone, gray, fine grain, clean.
10 5005-06 148 73 18.6 31.8 38.7 (2) Sardstone, grey, fine grain, shale,
11  5006-07 327 296 15.9 23.3 30.2 (2) Sandstone, gray, fine grain, clean.
12 5007-08 96 73 11.9 23.5 21.8 (2) Sandstone, gray, fine grainm, shale,
Vertical Fracture. -
13 5008-09 22 13 14,6 25.3 22.6 (2) Sandstone, gray, fine grain, shale.
14 5009-10 93 96 11.5 22.6 21.8 (2) Sandstone, gray, fine grain, clean,
| . Vertical Fracture,
15 5010-11 112 36 17.8 20.2 41.5 (2) Sandstone, gray, fine pgrain, shale.
16 5011-12 155 143 15.6 23.9 27.8 (2) Sandstone, gray, fine grainm, clean.
17  5012-13 370 352 20.1 30.8 32.4 (2) Sandstone, gray, fine grainm, clean.
18 5013-14 383 341 20.1 32.3 34.4 (2) Sandstone, gray, fne grain, clean.
19  5014-15 323 320 20.5 30.2 '31.6 (2) Sandstone, gray, fine grain, clean.
20 5015-16 234 126 17.4 32.2 28,7 = (2) Sandstone, gray, fine grain, slightl
' " o e a shaly. .
21  5016-17 85 69 17.1v e 36.8 28.0;°(2) Sandstone, gray, fine grain, clean.
22 5017-18 157 124 18.1 +|7 31.5 31.0~ (2) Sandstone, gray, fine grain, clean.
23 5018-19 298 276 19.7 30.0 27.47 (2) Sandstone, gray, fine grain, clean.
26 5019-20 -291 252  20.8 % 31.2  29.8=.(2) Sandstone, gray, fine grain, clean.
25 _ 5020-21 234 191 21.4 29.9 , 31.32(2) Sandstone, gray, fine prain, clean.
26 5021-22 184 146 18.6 30.1 33.4 (2) Sandstone, gray, fine grain, clean,
27  5022-23 182 148 18.3 30.1 30.1 (2) Sandstone, gray, fine grain, clean,
28 5023-24 227 173 18.9 32.8 32.8 (2) Sandstone, gray, fine grain, clean,
29  5024-25 415 363 17.9 25.2 32.4 (2) Sandstone, gray, fine grain, clean.
30 5025-26 435 425 18.9 29.6 30.1 (2) Sandstone, gray, fine grain, clean.
31 5026-27 205 187 18.6 32.8 37.6 (2) Sandstone, gray, fine grain, cleen.
32 5027-28 274 238 17.9 32.9 39.1 (2) Sandstone, gra:, fine grain, clean,
33 5028-29 261 211 20.1 27.9 4%.8 (2) Sandstone, gray, fine grain, clean,
34  5029-30 298 280 17.8 27.0 52.8 (2) Sandstone, gray, fine grain, clean.
5030-31 419 318 22.5 26,9 55.2 (2) Sandstone, gray, fine graim, clecan.

3 5031-32 560 575 20.1.- 18.9 57.1 (2) Sandstone, gray, fine grain, clean,

~TTE
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EXHIBIT F
-‘ ‘wu ru.‘_--«..- E44 Paﬂe 2 Of 2

CORE LABORATORIES. INC

Petrcleum Reservoir Engineering
OALLAS, TEXAS

Compaay_W._C. MC BRIDE, INC. Formation. '™ SAND

Page 2 of___2

Well #_2 DUBOIS Cores__DIAMOND CONVENTIONAL File_ RP=2-2388

Field WEST PADRONI Drilling Fluid SOAP OIL EMULSION Date Report 8+17-60
County__LOGAN State_ COLORADO Elsvation__4035' KB Analvsts  DOUG IN’NES
Location__ SE_NE NW 7-9N-52W Remarks_ ___ SERVICE NO. 8- -

CORE ANALYSIS RESULTS
- (Figures in porentheses refer to footnote remarks)
: 3 PERMEADILITY . i RESIDUAL ; T
s R N | ekt | oS B M ‘memanws
. HORITONTAL l vemIICAL i('.; R T— fz.:é:{
37 5032-33 187 108 21.3 18.8 55.0 (2) Sandstone, gray, fine grain, clean,
Vertical Fracture, ,
38 5033-34 660 419 17.8 21,9 44,4 (2) Sandstone, gray, fine grain, clean,
Vertical Fracture.

3% 5034-35 510 - 480 13.8 18.9 58.0 (2) Sandstone, gray, fine grain, clean,
40 5035-36 760 780 17.2 15.2 65.3 (2) Sandstone, gray, fine grain, clean,
41  5036-37 169 74 16.8 22.0 46.5 (2) Sandstone, gray, fine grain, clean.
42 5037-38 216 189 22.0 17.9 44,6 (2) Sandstone, gray, fine grain, clean.
43 5038-39 510 - 532 21.8 11.5 47.8 (2) Sandstone, gray, fine grain, clean.
L 5039-40 630 546 16.4 9,8 47.7 (2) Sandstone, gray, fine grain, clean,

nare
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