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APPL'CATION FOR AUTHORIZATION TO INJECT
1. Purpnge: E]Secnndnry Recovery []!‘runsure Haintenance Di~neal] []Storaqc
Applicatiun qualifies for odministrative approval? yes [jlm

I1. Operator:

padress: 2. 0. Bex S00  Denver C 80201
Contn.ct party: —BFOQK& _BEH Phone: (303\ 830’534l

111. Well data: Complete the dota required on the reverse side of this form for each well
proposed for injection. Additional sheets may br attached if necessary.

Iv. Is this an expansion of an existing project? [j ves Izgno
If ves, give the Division order number authorizing the projuect - .
V. Attach a map that identifies all wells and leases within two miles of any proposed

injection well with a one-half mile radius circle drown around each preposed injection
well. This circle identifies the well's area of review.

* VI, Attach a tobulation of data on all wells of public record within the area of review which
penetrate the 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 all plugging detail,

vil. Attach data on the proposed operation, including:
1. fProposed average and maximum daily rate and volume of fluids to be injected;
2. Whether the system is open 2r closed:
3. Proposcd average and maximum injection pressure; ]
4. Sources and an appropriate analysis of injection fluid and compatibility with

the receiving formation if other than reinjected produced water; and

5. If 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 analvsis of
the dispnsal zone formation water (may be mcasured or inferred from existing
literature, studies, nearby wells, etc.).

*VIII, Attach appropriate grological dota on the injection z20ne including appropriate lithologic
detail, geological name, thicknzss, and depth. Give the geologic name, and depth to
bottom of all underqround sources of drinking water (aquifers containing waters with
total dissolved solids concentrations of 10,000 mqg/1 or less) overlying the proposed
injection zone as well as any such source known to be immediately underlying the
injection interval.

1X. Describe the proposed stimulation program, if any.

. X. Atltach appropriate longging and test data on the well, (If well logs have been filed
with the Division they need not be resubmitted.)

*  XI. Attach 3 chemical analysis of fresh water from two or more fresh water wells (if
available and producing) within one mile of any injection or disposal well showing
location of wells and dates samples were taken,

xIl. Appllicants for disposal wells must make on affirmative statement that they have
examined available geoloqic and enqgineering data and find no evidence of open faults
or any other hvdroloqgic connection between the disposal zone and any underground
source of drinking water.

XIll. 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 is true and correct
to the best of my knowledqe and belief.

Name: ’BPOOKXQ, 5 ! ; J ’/j Tltlei_a. ’Pe"!’(plQLLVVL Eﬂ YL@QJ"
Signature: ﬁmm Date: c?//*; /qD ’
LT ]

¢ 1f the informatinn reguirted under Sections VI, VIIT, X, and XI above has been previously
suybmitlcd, 1t neecd not bhe duplicated and resubmitted.  Pleasc show the date and circumstance

of the enrlier submillal.




Riddle SWD

ITI. A.

B. 1.

No. 1

See Injection Well Data Sheet

Names of injection formations are Morrison,
Bluff, and Entrada.

(No field or pool name for these formations.)

The injection intervals of 7300’ to 8200’ will be
selected from logs run at total depth. Intervals
will be perforated with 4 spf.

This well will be drilled for the purpose of
water disposal.

No remedial cement work is anticipated.

The Dakota Formation, top 7070 feet, is the next
higher formation known to produce gas in the
area; there is no known lower oil or gas
producing formation.

VI. No wells within the area of review penetrate the
proposed injection horizon.

VIii. 1.

Florance D-
Florance K-

Riddle B-1

Schwerdtfeger 1 7484 32 44 - 994 18544

Rate of disposal will be determined by a step rate
injection test. The primary use of the facility
will be for disposal of produced water from area
Fruitland coal development wells. The amount of
water to be injected will depend on this
development.

The proposed injection system will be designed as
a closed system.

Maximum injection pressure will be determined by a
step rate injection test. Average injection
pressure will be kept below this maximum pressure.

Disposal water will be produced from area
Fruitland coal wells. Below are water analyses
representative of the water which will be disposed
of in the subject well.

Na Ca Mg K Cl HCO3 S04 CO3 TDS

1 6350 20 47 - 2609 11578 0 528 21150
3 6430 80 15 10 1560 14700 0 0 22800
7121 52 53 =~ 1705 16378 0 0 25300

0 0 27100



Riddle SWD No. 1

VIII.

IX.

Compatibility - Attached is a copy of the results
of an Amoco scaling tendency program which supports
the source water is compatible with the injection
zone water.

5. Attached are analyses of water samples from the
Blackwood Nichols NEBU # 501, Nw 1/4, Section 20,
T30N, R7W, Rio Arriba County, New Mexico.

The closest overlying aquifers are the Ojo Alamo,
Animas, San Jose, and Nacimiento. The Ojo Alamc should
be encountered in this well from 1530’ to 1600‘. There
are no known aquifers below the Entrada.

The proposed injection zones are the sandy and porous
portions of the Morrison, Bluff, and Entrada
formations. At the proposed Riddle SWD No. 1 location
the zones could be described as follows:

Morrison - light gray to gray, fine grained to
medium grained, well rounded and slightly
calcareous sandstones. Individual sandstone
bodies are expected to be 50’ thick separated by
shales and siltstones. Some sandstones may be
slightly arkosic, but generally are quartzitic
with some friable sands. Overall depth is
estimated at 7320’ with overlying unit being Burro
Canyon and the underlying unit being type Bluff
member. A possible thickness of 400’ sand is
anticipated.

Bluff - light red to pink to gray, fine grained to
medium grained sandstones. Clean, slightly
friable, sorted. Individual sandstones are
expected to be 10’ to 20’ thick and separated by
shales and siltstones. Overall depth of zone is
estimated at 7720’ with approximately 300’ of
porous sandstone. Rests on top of Todilto.

Entrada - gray to white, hard, fine to medium
grained sandstone. Well sorted and well rounded.
Depth of zone is estimated at 8162’ with the upper
250’ being porous sandstone. Rests on Chinle.

Stimulation will consist of perforating selected porous
intervals in the Morrison, Bluff, and Entrada. These
intervals will be stimulated using a sand water frac
treatment. Details will be provided to the District
NMOCD office prior to stimulation.



Riddle SWD No. 1

X.

XI.

XITI.

XIII.

Test information and logs will be provided to the
District NMOCD ocffice as available.

A search of records at the State Engineers Office shows
no fresh water wells permitted within a one-mile radius
of the proposed location. 1In addition, a field search
of the surrounding area revealed no fresh water wells.

I hereby certify that I have examined available
geologic and engineering data and can find no evidence
of connection between the disposal zone and underground
drinking water sources.

9/#/%

Ddte

Brdoke S. Bell
Sr Petroleum Engineer

Proof of notice is attached. Copies of the executed
receipts for certified mail will be forwarded once they
are returned to Amoco from the postal service. Find
attached a copy of the Public Notice published in the
local newspaper.



INJECTION WELL DATA SHEET

kmoco Production Company Riddle WD

Operator Lease
PeY 610" FSL X 330" FEL 16 30N M
Well No. Footage Location Section Township Range
San Juan County, New Mexico
Schematic Tabular Data
Surface Casing
Size 20 " Cemented with OO0 sSX.
roc Surface feet determined by circulation
Hole size 20"
20" csg ] .
@ 300" Intermediate Casing
size 13 3/8 " Cemented with 1700  sx.
i irculati
« | 13 3/8" csg Toc _surface feet determined by circulation
@ 3100 Hole size 17 1/2"
Long—String Intermediate Casing
size 9 5/8 " Cemented with 1400 SX.
ToCc 2800 feet determined by bond log
< = " . "
2 gégo €S8 Hole size 12 1/4
Total depth 5300'
Injection interval
(will perforate selected intervals)
3 1/2" tbg
7300 feet to 8200 feet
Limex Long String
Z’ Z Size 7 " Cemented with 700 sX.
TOC _ 5000 feet determined by _bond log
Hole size 8 1/2"
J 7 csg ,
> @ 8,10 Total depth 8410
Tubing size 3 1/2" lined with plastic set in a
(material)
Baker Inverted Lok-Set packer at 7250 (approx) feot
(brand and model)
(or describe any other casing-tubing seal).
Other Data
1. Name of the injection formation _ Morrison, Bluff and Entrada
2. Name of Field or Pool (if applicable) NA
3. Is this a new well drilled for injection? /X / Yes /_ / No

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

4. Has the well ever been perforated in any other zone(s)? List all such
intervals and give plugging detail (sacks or cement or bridge plug(s)
used). No

5. Give the depth to and name of any overlying and/or underlying oil or
gas zones (pools) in this area. 2560' - Fruitland, 2728' - Pictured Cliffs,
L347' - Mesaverde, 7070' - Dakota.
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AMOCO PRODUCTION COMPANY
Sec |6-T30N-RSW

San Juan County

New Mexico
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15 SUILESTREET
J 801 2605
DIRANGL, O 81302
(303 207-4220

Cos 10 1: 1LY

CONSTLTUENT

Sodiun Ha ¢+
Potassiun K¢
Calciun Ci 44+
Hagnesiua Mg ¢+
Iron Total

FOSITIVE 5UB-TOTAL

Chioride tl -

Carbonatle Lol

Bicarbonate HCOJ
Hydroxige OH -
Sulfate S04 =

HebATlve SUB-TO0IAL

Total Dissolved Solids

pht
Specific bravity

Resistivity

—n - ————-—

Fo+t | Feest

ppn
1750
169
1310

RITEN: L CLARK
FO 80X 1237
Duﬁénsn, o s
(503) 247-0728

29.4.

(&4

6432.4

8280

2100

19006
5.07
1.0}
43

ppe -
units

E7F.

ohe-a

P = L e L D Ly

DR. JOE BOWDEN, DIREZICR

KELL NhnE: NEBY  UNIT S01
LUCATION:
FORMATION:  ENTRADA NAIER

SANFLED FRUM:
NELL ON/0FE:

epa
207.1
4.3
65.4
2.4
g.0

Item 2A
SWD-339

287.977¢

This Laboralory repert say not be published or used for advertising or in connection with

advertising of any kind without prior written peraicsicn fros LDS Lsboratories.

Results are based on analysis aade at the tine szaples ar= received at the lsboratory.



15 SUTILE SIREET
PO BOX 2605

PURAGR, 68 - 9%z

1303) 247-4220

£os Ib 12 1120

CONSTITUENT

Sodiua Ka ¢
Potassiun K+
Lalciun Ca +¢
Hagnesiun Mg 4+
[ron Total

FOSITIVE SUB-TDIAL

Chloride {l -
Carbonate Lol =
Bicarbonate HCU3-

Hydroxide it
Sulfate 504

NEGATIVE 3UB-1DIAL

Total Dissolved Sclids

pH
Specific Gravity

Resistivity

Fets | Fpess

ppa
16600
1810
683

ATIEN:
FO B3I 123
DURANGD; CO 81302

(303) 247-0728

£3.9

230

13390.9

18200
0

20487

35100
671
1,023
24

.

APPROVED BY: g§;"‘%i§;§i-s~_‘

poe
units

gE23F,

pha-a

DR. JUZ BUWDEN, DIRECIOR

L CLARK

DAIE SRFLEL: 204788
WELL HAME: NERU  UNIT 501
LOCAT N

FORMATION:  MORRISON FERFS,

SANFLED FRUMN:
KELL On/0If:

epa
BTN
1.3
3.2

Item 3A
SWD~339

"
.
o

{2.4

357.35635

313.2
0.0
.8
e.e

36.4

338.47643

This Laboratory report say not be published or useéd for advertising or in conmnection with

idvertising of any kind without prior written permissica fros LI!S Laboratories.

Results are based on analysis nade at the‘tine sasples are received al the lsboratory.



Gorbachev if he were Sovie! Jeader.

During the question-and-answer
seasion at Moscow State, Reagan aiso said
he elieves “Germany has rejoined the av-
Dized world™ and wil notl repeat Nazl
auociies.

Reagan, in the Soviet Union 8!
Gorbachev's invitation, sald, "We should
be teaching our students the languages of
each pthers’ countnies 8o {hat we can real-
ly cement the inendship.”

“If young people like you, in the worid,
could gel to know cach other, there would
never be another war,” he said in the con-
ference room of the untversity's mammoth
administration bullding.

Thatcher proposes code

PRAGUE, Czechoslovakia (AP) — In a
speech to Parltament today, British Prime
Minister Margaret Tha{mglrmpooed that
a 35-nation summit this adopt & uni-
versal code of rights for Europe and North
Amerien.

She also urged that the 12-nation
European Community offer full member-
ship to Czechoslovakia and  Eastern
Europe's otber new democracies as poon
as they have introduced Western-style
economies.

Mrs. Thatcher also apologized for the
1838 Munich Trealy, in which Britain en-
doraed Adolf Hitler's division of this Cen-
tral European nation.

“We falled you tn 1938, when & disas-
trous policy of appeasement aliowed Hitler
to d:xnngui.sh your independence.” she
said.

M&Ms yanked '

HONG KONG {AP] — Authorities or-
dered all packets of M&Ms candy
withdrawn from Hong Kong stores today
afier an anonymous letter clatmed one bag
of the candy had been poisaned to punish
the U.S. manufacturer far co-sponsoring
the Asian Games in Beffing.

The letier, delivered to several news-
papers late Monday, says one packet of
M&Ms had been laced with sodium
cyanide, a deadly poison.

The letter condemns Mars. Inc. of
Hackettsiown, N.J., which makes M&Ms,
for sponsoring the games, which open in
Bejing on Saturday.

1 criticizes China's Communist Jeaders
for thelr bloody crackdown on a movement
for demozracy in Chtna in June 1989,
Hundreds of unarmed eivilians were killed
then when the military cleared central
Befjing of protesters.
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Amoco Production Company

Southern Division

1670 Broadway

P.O Box 800

Denver. Colorado 80201
303-830-4040

T. D. Autry
Diwvision Production Manager

September 14, 1990

(See Attached Addressee List)
File: RJK-133-WF

Proposed Water Disposal Well
Riddle SWD No. 1

Year Sir:

This is to advise you that Amoco Preoduction Company is
requesting approval from the Division Director of the New
Mexico 0il Conservation Division to drill a water disposal

well:

Riddle SWD No. 1

610’ FSL x 330’ FEL

Section 16, T30N, RO9W

San Juan County, New Mexico

Find attached a copy of the application that is being
submitted. Please note that you have 15 days from the date
this application is received to file any objections or
requests for hearing with the 0il Conservation Division,

P. O. Box 2088, Santa Fe, NM 87501.

Very truly yours,

T Lo gl

Attachment



Well Name: Riddle SWD #1
Location: SE 1/4 SE 1/4 - 16-T30N-R9W
San Juan County, New Mexico

Parties to be Noticed:

Land Surface Owner
T3CN-ROW

Sec 15: N 1/2 U.S.A

Sec 15: S 1/2 U.S.A.

Sec 16: All State of New Mexico
Sec 21: N 1/2 U.S.A.

Sec 22: NW 1/4 U.S.A.

Working Interest

El Paso Production Company
c/o Meridian 0il Inc.

P. 0. Box 4289

Farmington, New Mexico

Total Minatome Corporation
P. 0. Box 4326
Houston, TX 77210-4326

Amoco Production Company
P. 0. Box 800
Denver, CO 80201

Amoco Production Company
Conoco Inc.

3817 Northwest Expressway
Oklahoma City, OK 73112-1400

Amoco Production Company
Conoco Inc.

Amoco Production Company
Conoco Inc.
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Disteibuted. QbFleb

L e Fikchard. 3WD No. I

of UIC

and- +he. " Riddle SwWD Mo |

and 4

card from Deing returned to you,

*(Bxrra cMm} ¢

.SENDIH Complete 'tems 1 end 2 when additional sarvices are degired, and eompliete Itams 3
Put vour address in the “RETURN TO” Sps08 on the reverse 'ldo Fallure t9 @o this will prevent this
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01l {orisbrvat e ~ ﬂr‘,
310 01d Spnte e T/
%{Mh’e =& Nl

4757//

t1Extra oharge)?t
Article Number %
S22 ST F%-
_Qpc ot Sarvice:
Regletered O Insursd
Cortifled O con
Exprass Mai)

8. Signature — Addresses
X

8. Signsture — Agent

P w

7. Dete of Delivery

w US,0.RO. 1487-178:360

e

P8 Form 3811, Muw. 1987

DOMESTIC RETURN RECEIPT

.SENDIR Compiete itema 1
and 4,

card from baing returned 0 vau,
-1 tional fees
soter TOr Toee and ohee

t/Extra charge)t
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W.R. HUMPHRIES Commissionar J Puuic Lanc]s P.0. BOX 1148

COMMISSIONER SANTA FE, NEW MEXICO 875041148

September 25, 1990

S0P ~<nd
Mr. David Catanach
Energy, Minerals, & Natural Resources Dept.
0il Conservation Division
State Land Office
P. 0. Box 2088
Santa Fe, New Mexico 87504

Re: Application for a Salt Water Disposal Easement

Dear Mr. Catanach:

Application 1is being made to 0il Conservation Division from
Amoco Production Company for approval of a salt water disposal
in Section 16, Township 30 North, Range 9 West, within the
SE:SEZ, San Juan County.

The Commissioner of Public Lands has no objections at this time
for your approval of the above application. However, the
Commissioner reserves the right to refuse to grant a salt water

disposal easement when it would be detrimental to the Trust.

If you have any questions, please call us at 827-5724.

g_j/i;xerely,
C7:2kpR. aes

Commercial Resources

LRM/d1
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'90 UCT 15 Hm 9 01 Amoco Production Company

Southern Division

16 70 Broadway

P.O Box 800

Denver, Colorado 80201
303-830-4040

T. D. Autry
Division Production Manager

October 10, 1990

New Mexico 0il Conservation Division
P. O. Box 2088

Santa Fe, NM 87504

Attention: David Catanach

File: KJK-141-WF
New Mexico UIC Permit Applications

Florance SWD No.l, Pritchard SWD No. 1, Riddle SWD No. 1
T30N and T31N, R9W, San Juan County

You are in receipt of three underground injection control (UIC)
permit applications for the subject wells. The applications out-
line Amoco’s intent to complete the Morrison, Bluff and Entrada
sandstones for the purpose of water disposal. As a result of a
recent discussion with Tom Hawkins with Meridian 0il, Amoco
offers the following information and in exchange Meridian will
not object to the approval of the UIC permits.

Amoco intends to complete the Entrada, Bluff and Morrison sand-
stones that are at least 100 feet below the base of the Dakota
Formation. The base of the Dakota Formaticn will be picked from
open hole wireline logs. The pick for the base of the Dakota
will be the stratigraphic equivalent to that identified by Merid-
ian in their Pump Canyon SWD No. 1 located in Section 7, T30N,
R9W. Meridian has submitted to the NMOCD a depth of 7388 feet
for a ground level elevation of 5972 feet above sea level as the
base of the Dakota or top of the Morrison. Amoco will review
with Meridian the open hole logs and the chosen depth for the
base of the Dakota prior to completing Morrison sandstones for
the purpose of water disposal.

Meridian had no other objections to the approval of the pending
UIC permit applications.

Please contact Brooke Bell in Denver at (303) 830-5341 should you
have any questions.

TO.ousEu /bY(L |

cc: Meridian 0il
3535 East 30th Street
Farmington, NM 874989
Attention: Tom Hawkins
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Yours truly,




