
BEFORE EXAMINER QUINTANA 

OIL CONSERVATION DIVISION 

READING & BATES EX. NO. 1 

CASE NO. 8530 



APPLICATION FOR AUTHORIZATION TO INJECT 

I. Purports Q'jeconrtnrv Recovery O Prensure Mointenanr* Q Itoraqe 
Application qualifies for aiiMiniiitrative approval? £3>e:* J^'"' 

If. Operator: Reading & Bates Petroleum Co. . 

Address: 17th Sf. #2300 Denver, CO 80202 • 

Contact party: T Wrnro PpHtt Phone: 303-295-1447 

I I I . Hell data: Complete the data required on the reverse side of this form for each well 
proposed for injection. Additional sheets may I*" attached i f necessary. 

IV. Is this an expansion of an existinq project? Q yes Qno 
If yes, qivn the Oivision order number authorizing the project • 

V. Attach a map that identifies a l l wells and leases within two miles of any proposed 
injection wwll with a one-half mile radius circle drawn around each proposed injection 
well. This circle identifies the welL'-a area of review. 

VI. Attach a tabulation of data on a l l wells of public record within the area of review which 
penetrate tre proposed injection zone. Such data shall include a description of each 
well's type, construction, date drilled, location, depth, record of completion, and 
a schematic of any plugged well illustrating a l l plugging detail. 

VII. Attach data on the proposed operation, including: 

1. Proposed average and maximum daily rate and volume of fluids to be injected; 
2. Whether the system is open or closed; 
3. Proposed average and maximum injection pressure; 
4. Sources and an appropriate analysis of injection fluid and compatibility with 

the receiving formation i f other than reinjected produced water; and 
5. I f injection is for disposal purposes into a zone not productive of oil or gas 

at or within one mile of the proposed well, attach a chemical analysis of 
the disposal zone formation water (may be measured or inferred from existing 
literature, studies, nearby wells, etc.). 

V I I I . Attach appropriate geological data on the injection zone including appropriate lithologic 
detail, geological name, thickness, and depth. Give the geologic name, and depth to 
bottom of a l l underground sources of drinking water (aquifers containing waters with 
total dissolved solids concentrations of 10,000 mg/l or less) overlying the proposed 
injection zone as well as any such source known to be immediately underlying the 
injection interval. 

IX. Describe the proposed stimulation program, i f any. 

X. Attach appropriate logging and test data on the well. (If well logs have been filed 
with the Oivision they need not be resubmitted.) 

XI. Attach a chemical analysis of fresh water from two or more fresh water wells ( i f 
available anc producing) within one mile of any injection or disposal well showing 
location of »ells and dates samples were taken. 

XII. Applicants for disposal wells must make an affirmative statement that they have 
examined available geologic and engineering data and find no evidence of open faults 
or any other hydrologic connection between the disposal zone and any underground 
source of drinking water. 

XI I I . Applicants must complete the "Proof of Notice" section on the reverse side of this form. 

XIV. Certification 

I hereby certify that the information submitted with this application i s true and correct 
to.the best of my knowledge and belief. 

Name: T. Bruce Petitt : Title Division-Engineer 

Signature:' 

• I f the information required under Sections VI, V I I I , X, and XI above has been previously 
submitted, i t need not be duplicated and resubmitted. . Pleaao show the date and circumstance 
of the earlier submittal. 



(Form C-108) Application for Authorization to Inject 

I . ]>urpose 

A. Disposal of s a l t water 

I I . operator 

A. Reading and Bates Petroleum Co. 
1125 17th Street, Suite 2300 
Denver, CO 80202 
Attn: T. Bruce P e t i t t , 

I I I . Well Data (also see Exhibit "A") 

A. Lease name 

1. Navajo Tocito #4 

1963'FSL, 997'FWL. Sec. 10-T26N-R18W 

H. Casing 

1. Surface Casing 

a. 8 5/8" 24# set at 1,665* with 290 sx. Class "A" & 4% 
gel and 190 sx. Pozmix "A" and 2% CaCl 2. Hole size 11". 
TOC @ surface. TOC determined by c i r c u l a t i o n . 

2. Production Casing. 

a. 4 1/2" 9.5# set at 6,397* cemented with 250 sacks Class C 
and 7#/sx. s a l t and 12 l/2#/sx. g i l s o n i t e . Hole size 7 7/8". 
TOC @ 5,680*. TOC determined by temperature log. 

3. Tubing String 

a. 2 3/8" 4.7# EUE 8rd. set at approximately 6,332*. 

4. Packer 

a. Baker Model "R" set at 6,332*. 

C. 1. Inj e c t i o n Formation 

a. Tocito Dome Penn., North (Associated) Pool, 
Penn. "E" Formation 

2. In j e c t i o n Interval 

a. 6,382-6,386* KB. Perforated through casing. 

3. The Navajo Tocito #4 was o r i g i n a l l y completed as a gas w e l l . 



4. This well i s perforated in the Pennsylvanian "E" from 
6382'-6386' K.B. Well was i n i t i a l l y perforated 6,382-6,392'. 
Perforations 6,382-6,392' squeezed with 100 sx. Glass "B" 
to 75% CFR-2. 

5. The next higher producing zone t o the i n j e c t i o n zone 
i s the Pennsylvania "D" at a depth of 6198' KB. There 
are- no known producinq intervals below the i n j e c t i o n 
zone i n the Tocoto Dome Field. 

IV. This w e l l i s not the expansion of any existing projects. 

V. Map (See Exhibit "B") 

VI. Well Data f o r wells withi n 1/2 mile 

h. #3 Navajo Tocito (See Exhibit "C" f o r schematic) 
Operator: Airco 
900'FNL, 900'FEL. Sec. 10-T26N-R18W 
Elevation: 5668KB. Spud 9-17-68 
T.D. - 6777. 11" surface casing at 1616' w/480 sx. 
P&A 10-9-68 

Plugged - 6500 - 6625 37 sx 
6250 - 6350 27 sx. 
5425 - 5525 27 sx. 
3650 - 3830 55 sx. 
2000 - 2100 27 sx. 
1550 - 1650 27 sx. 

0'- 30'10 sx. 

3. #5 Navajo (See Exhibit "D" for schematic) 
Operator: Mobil O i l Co. 
1840'FSL, 800'FEL. Sec. 9-T26N-R18W 
Elevation - 5724' gr. T.D. 6469 
8 5/8" @1617'w/730 sx. 
5 1/2" @6450'w/275 sx. 
Perforated i n t e r v a l 6408' - 6460' 

Plugged - Perforated 4 holes §3850', pumped 75 sx. 
Class A cement. Left 200' plug i n casing from 
3850' - 3650'. Cut 5 1/2" casing at 1990'. 

50 sx. 1990' - 1890' 
45 sx. 1517' - 1617' 
15 sx. 20' - surface 

V I I . Proposed Operations 

\ . The average daily rate of in j e c t i o n i s estimated to be 1500 BWPD. 
The maximum volume being estimated at 2000 BWPD. 

3. The i n j e c t i o n system w i l l be open. 



:. The estimated average injection pressure i s 150 psi. The maximum 
injection pressure i s estimated at 500 psi. 

D. The well w i l l be utilized to dispose of produced water from the 
Navajo Tocito #1 SWNE Sec. 9-T26N-R18W. Water analysis attached 
(see Exhibit "E"). Compatibility of injection fluid with 
receiving formation should be positive as injected fluid comes 
from same formation as receiving formation in offset well. 

2. The water from the injection zone should be similar to the water 
to be injected since they are both from the Pennsylvanian "E". 

V I I I . Geological Data - injection Zone 

A. Tocito Dome, North - Pennsylvanian Associated Pool; Pennsylvanian "E" 

1. A paradox member of the Hermosa formation. The top of the 
Pennsylvanian "E" i s at approximately 6354' and extends to 
approximately 6392'. The lithology i s fossiliferous, 
calcareous boundstone, packstone and grainstone with inter-
beds of varicolored claystone and silstone. 

The well penetrated the Morrison at approximately 11401 

which i s a fresh water aquifer in the area. 

IX. stimulation 

A. 2,000 gallons of 15% HCI acid. 

X. A copy of the well logs i s attached. 

XI. Water Wells 

A. There are no fresh water wells within a one mile radius of the 
proposed injection well. 

XII. A l l of the available geologic and engineering data have been examined 
and no evidence of open faults or any other hydrologic connection 
between the disposal zone and any underground sources of drinking 
water have been found. 

X I I I . Proof of Notice (See Exhibit F) 

XIV. :: hereby certify that the information submitted with this application 
:.s true and correct to the best of my knowledge and belief. 

T. Bruce Petitt Title: Division Engineer Name: 

Signature: \ /5^*=> pate: <?~/\Y/g<C 



Kavajo Tocj.to 

L 1963' FSL, 997'FWL 

LLAat 
10 26N 18W 

Will NO. rooiACC LOCAIION •SECTION TUMNSIIIP JIANCE 

• 

Schematic Tobular Onto 

z. 

S3 S 

Surface Casing 

Siz. a 

TOC Surface 

• Cemented with 480 sx. 

feet determined by observation 

8 578" £ 1665' H o 1* t i z e U l 

Intermediate Casinq 

Size 

TOC 

1 Cemented with 

feet determined by 

sx. 

Hole size 

Long string 

SiZ« " A-1 /? Cemented with 250 ax. 

TOC 5,680 

Hole size 7 7/8" 

feet determined by temperature log 

Total depth TD 6.VT7' PBTD 6,396' 

Injection interval 

6.382 f„t to 6,386 r „ t 

Packer @ 6,332' 

Perfs. 6,382-6,386' 

PBTD 6,396' 

N - l / 2 " @ 6,397 

Tubing siz* 2-3/8" lined with 

Baker Model "R-3" double-grip 
(brand and model) 

Plastic 
.material) 

_ _ _ _ _ _ _ packer at app. 6,332' 

(or describe sny other casing-tubing seal) . 

Other Data 

1. Kaae of the insertion formation Pennsylvanian "E" 

aet in a 

feet 

2. Name of Field or Pool ( i f applicable) -Tocito Dome Penn., North.. (Associated) Pool 

3. Is this a new well drilled for injection? /~7 Yes iTH No 

If no, for what purpose was the well originally, drilled? gas well 

A. Has the well ever been perforated in any other rone(s)? List a l l such perforated intervals 
and give plugging detail (sacks of cement or bridge plug(s) used) nn 

Jr. Cive the depth tn nnd name of nny overlying and/or underlying oil or gaa zoneu (pools) in 
thio creo. Pennsylvanian "E", top at 6,392'. Ko overlying o i l or gas zones. 
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£r*.Hie,T "_r" 

UNICHEM 

601 NORTH LEECH 

REIVED 
P.O. BOX 14f» • f 

INTERNATIONAL 

HORBS. NEV MEXICO 88240 

COMPANY : READING AND BATES PETROLEUM 
DATE : I 0 - 2 6 - 8 4 
F I E L D . L E A S E S W E L L : NAVAJO TOCITO #1 
SAMPLING POINT: WELLHEAD 
DATE SAMPLED : 10-2P-84 

S P E C I F I C C R AVITY « 1.072 
TOTAL D I S S O L V E D S O L I D S = 108422 
PH - 4.0V 

CATIONS 

CALCIUM 
MAGNESIUM 
SODIUM 

ANIONS 

BICARBONATE 
CARBONATE 
HYDROXIDE 
S U L F A T E 
C H L O R I D E S 

D I S S O L V E D CASES 

CARBON D I O X I D E 
HYDROCEN S U L F I D E 
OXYGEN 

(CA>-» 2 
< MC >•2 
<NA).CALC 

<HC03)-1 
(CO S ) - 2 
<OH)-1 
< S 0 4 ) - 2 
(CL >- 1 

( C02 > 
<H2S> 
<02 > 

ME f j . 

560 
30 
13 19 

2 . 4 
0 
0 
7 . 2 
1900 

NOT RUN 
NOT RUN 
NOT RUN 

MC / L 

112 22 
364 . 
3 033 9 

146. 
0 
0 
35 0 
66000 

IRON<TOTAL > 
BARIUM 
MANGANESE 

( F E ) 
< B A > 4 2 
(MN) NOT RUN 

8 1 
0.7 

I O N I C STRENGTH <MOLAL) -2.3P7 

SCALING INDEX 

CARRONATE I N t E X 
CALCIUM CARBONATE SCALING 

CALCIUM SULFATE INDEX 
CALCIUM SULFATE SCALING 

TEMP 

3 0C 
86F 
- 28 

U N L I K E L Y 

-12. 
U N L I K E L Y 

48 . BC 
1 20F 

14 2 
L IK F I- Y 

-13 
UNL IKFI.Y 

9 



Exhibit "F" 

XIV. Proof of Notice 

Copies of the application were sent by certified mail 
to the offset operators, Mobil Oil Corp. and Amoco, 
and to the surface owner, The Navajo Nation. 

A waiver was received from Amoco (copy attached) and 
copies of the return receipts from Mobil and The 
Navajo Nation are attached. 

Proof of publication of a legal advertisement containing 
the required information is attached. 



Amoco Production Company 
Western Division 
1670 Broadway 
Post Office Box 800 
Denver. Colorado 80201 
303-830-4040 

J. C Bum side 
OnrsMon Production Manager 

October 25, 1984 

Readiig and Bates Petroleum Company 
Northwest Division 
Denver National Bank Building 
1125 Seventeenth Street, Suite No. 2300 
Denver, Colorado 80202 

File: JTM-508-WF 

Navajo Tocito No. 4 
SW/4 Section 10-T26N-R18W 
San Juan County, New Mexico 
Application for Authorization to Inject Water 

Amoco Production Company has no objection to Reading 
and Bates disposing produced water into the Navajo 
Tocito No. 4. This letter serves as our waiver of 
objection of the proposed disposal well and can be 
used by Reading and Bates for administrative purposes 
while seeking disposal approval. 

If you have any questions regarding this matter, please 
contact Tim Clawson at our Western Division Office on 
(303) 830-5631. 

II 
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Show to whom asi date deihmd....... 
• RESTWCTED DELIVERY. 
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{CONSULT POSTMASTER FOR FEES) 

3. ARTICLE ADOWESSfcD TOt 

Mobile Oil Corp. 
P. 0. Box 5444 
Denver, CO 80217 

* ARTICLE DCSC8VTION: 
KBBISTBItEOMO. I CERTIFIED na 

vAhnayi obtain eanature of 

NO. 

OT agant) 

\ have faceted the article deacrfbad above, 
WMNATUHE OAtdratw 

frero: W7a aoo «ao 

3 #} *KND£JL C i t l l . 
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1 
SJ 

1.3. aad ». 
addraaiai OM ItETCTM 1 

1. The fofiorfticf eenrioe b requested (check ooa.) 
QcShow to whom and date delivared............ dj 
O Show to whom, date and addicst of denvcxy... % 
O RESTRICTED DELIVERY 

Show to whom and date delivered....... 
• RESTRICTED DELIVERY. 

Show to whom, date, and ad oxen of delivery .3 

fCONSUITfOSTMASTERTOR FEES) 

2. ARTICLE A D M ESSEOTO-. 

The Navajo N a t i o n 
P. 0 . Box 146 
Window Rock . AZ 86515 

S. ARTICLE DESCRVTlON: 
RESKTCRSOItO. CERTIFIED NO. 1 1 NSUnCOMO. 

(Atavayt obtain aenature o f ol i tratan m aoant) 

I here received fhe artick aeicnbed above. 
SIGNATURE OAdli OOalaariiad aai 

5. AOQRESt tCnailii awry > -O 

JOCTMAfik 

rn B iZ r ~ I > l . I 

C. UNABLE TO DELIVER BECAUSE: CLERK'S 
•MmAi 

• { t o n : tave-aoo-aee 



AFFIDAVIT OF PUBLICATION Copy of Publico tion 
No 16711 

STATE OF NEW MEXICO, 
County of San Joan: 

Margaret Billlngsley being duly 

sworn, says: That he is the S e C « tO the Publisher « 

Tax FAKMINCTON DAILY TIMES, a daily newspaper of general circulation 

published in F"g l 8»h at Farmington, said county and state, and that the 

hereto uuched _ 

Legal Notice 

was published in a regular and entire issue of the said FAKMMGTON DAILY 

TIMES, a daily newspaper duly qualified for the purpose within the 

meaning of Chapter 167 of the 1937 Session Laws of the State of New 

Mexico for ^ tLJvh lv lJ *irceEs) on the same day as 

followi: 

First Publication March Z l , 1985 

Second Publication 

Third Publication _ _ _ 

Fourth Publication 

and that payment therefor in the amount of }— 10.9? 

has be-tn made. 

7 T 
Subscribed and swom to before mc this 2 7 t h day 

of March 19 85 • 

Awrruauc, NOTASfT PUBLIC, SAN JUAN COUNTY, NEW MEXICO 

My Commission expires: —^/ ^^<£^ 

' NOTKX 

|mft»mlio>n«Tl«iwastiM 
M * * » 1» » injects* wag for " — mw mmmmmm mmt mn 

WTTESLITrBiltfSsettjnlO 

. West San JUM Owt^tiTrhe 
IF**™6 •**?• a«,« ne 
t r̂ *?**?? * • <M of 
[^4386'faTteawxiimav 
tCCtBnfateBa£«ajMit<arAV 
I hamfcof water per day wMrtht 
L sunrnum injection prawn esti-
f M sterested pvtos *wst Be 
i<etoj«bOKw 
l m the 01 Conservation Oman, 

W t o 2088, SsnU re. fUI. 
't750l»#iinl5drfS. 

~ - • - nt ray be contacted 
— X wCffeSS. 

„ i » Bites BefToteum Co 
1125 17th St, Su»e 2300 

i. Oenvr. CO 80202 • 
j Phone:303-295-1447 
, Attention:!. Bruce Petitt 
^UplHs. 16711 putfefedn 

,tht Farnangton De«y Ttnes, Ftmv 
, i«Um. New ttenco en wednes-
W Mir* 27.1965. 
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Reading & Bates - Exhibit No. 3 

Wells within the area of review which penetrate the i n j e c t i o n 
zone. 

1) Mobil Navajo #5 

1840' FSL, 800' FEL, Sec. 9, T26N, R18W 
San Juan County, New Mexico 

a) 

b) 

c) 

d) 

e) 

f) 

Well type; 

Construction: 

(plugged and abandoned) 

13 3/8" @ 117' w/150 sx. 
8 5/8" @ 1,617' w/730 sx. 
5 1/2" @ 6,450' w/275 sx. 

perf'd. 6408-16'; 6120-30'; 6454-60'; 1 spf. 
frac'd w/15,000 ga l . gel & 50,000 # sand 

Date D r i l l e d : 

Location: 

Depth: 

Record of 
Completion; 

Spud 6-17-78; Comp. 8-15-78 

1,840' FSL, 800' FEL, Sec. 9, 
T26N, R18W, San Juan County, 
New Mexico 

6,469' 

See b) above and schematic for 
plugging deta i l s 

2) AircoNavajo-Tocito #3 

900' FNL, 900' FWL, Sec. 10, T26N, R18W, 
San Juan County, New Mexico 

a) Well Type: 

b) Construction: 

c) Date D r i l l e d : 

d) Location: 

e) Depth: 

f ) Record of 
Completion: 

(plugged and abandoned) 

13 3/8" @ 93' w/110 sx. 
11" @ 1,616' w/480 sx. 

Spud 9-17-68; Compl. 10-9-68 

900' FNL, 900' FWL, Sec. 10, T26N, 
R18W, San Juan County, New Mexico 

TD 6,777' 

See schematic f o r p lugging 
d e t a i l s 

BEFORE EXAMINER QUINTANA 
OIL CONSERVATION DIVISION 

" fetosfe* EXHIBIT NO. >5 

CASE NO. K&XC^ 


