TIERRA S
ENVIRONMENTAL CORPORATION

CorRPORATE OFFICE
12205 E. Skelley Drive
Tulsa, OK 74128
918-437-6200

OPERATIONS OFFICE
909 W. Apache
Farmington, NM 87401
505-325-0924

May 13, 1994

Mr. David Catanach

New Mexico Oil Conservation Division
P. O. Box 2088

Land Office Building

Santa Fe, New Mexico 87504-2088

RE: BLOOMFIELD REFINING COMPANY, WATER DISPOSAL WELL,
STEP RATE INJECTIVITY TEST

Dear Mr. Catanach:

Attached please find an analysis of the step rate injectivity tests on the water
disposal well drilled for the Bloomfield Refining Company. My evaluation of the
data indicates that water can be injected into the well at a rate of 5.2 BPM and
a corresponding surface pressure of approximately 1000 psig with no adverse
affects on the formation and no danger of pumping water outside the intended
zone.

Initial discussions with the Aztec NMOCD office indicated that the injection
pressure would be limited 0.2 psi/ft. or about 690 psi, the rule of thumb for
estimating reservoir parting pressure. This limitation was substantiated by data
from the initial completion of the well.  This completion was deemed
unsatisfactory, and the well was recompleted in an additional zone.

Based on data from Tefteller (downhole pressure measurements company) and the
Western Company, the first completion of the well provided test results which are
not relevant to the current conditions. The compensated neutron/litho density
logs indicated that some of the most attractive formation areas for water disposal
were ignored in the first completion, and that in fact, the Upper Menefee was not
perforated at all. Therefore, the test results from that time, which indicate a
lower allowable surface pressure consider a much smaller perforated interval,
resulting in a smaller reservoir area for disposal.




Mr. David Catanach
May 13, 1994
Page 2

The test results obtained after the additional perforation and treating are much more favorable,
and reflect the current downhole conditions. These results indicate that water can be pumped
at a significantly higher rate and pressure than the results of the initial testing. The attached
graph shows the bottom hole pressure (data from Tefteller downhole pressure monitor) as a
function of the injection rate (data from Western Company flow meters). All points are plotted
at the end of the pumping intervals to try and obtain a steady state flow rate. The steep slope
of the initial data indicates wellbore storage as the pumping begins. The next interval, with a
shallower slope, illustrates the continued increase of pressure with respect to pumping rate,
indicating that the reservoir continues to absorb the water.

The change in slope at the rate of 5.2 BPM indicates that the formation could be beginning to
fracture, allowing more water to flow through it, thus the pressure increase is not as rapid with
increased flow as illustrated in the previous interval.

The data indicates that water can safely be injected at a rate of 5.2 BPM and a bottom hole
pressure of approximately 2030 psig. The corresponding surface pressure would be
approximately 1000 psig. This result agrees closely with the analysis of the data by your Aztec
office after the initial completion of the well. In the graph provided to us, Frank Chavez
indicates a pressure break at a bottom hole pressure of approximately 2055 psi. That bottom
hole pressure of approximately 2055 psi. That bottom hole pressure, of course, corresponds to
a lower surface pressure because of the lower injection rate (less friction losses in the tubing).
The results of the second test show a higher surface pressure because of the increased injection
rate (greater friction losses in the tubing). This higher surface pressure would not however,
effect the reservoir because the bottom hole pressures are similar.

We are therefore requesting that the allowable surface injection pressure be 1005 psig and the
maximum injection rate be 5.2 BPM. Careful monitoring would quickly indicate if the
formation had been fractured, and injection pressure would be immediately lowered if fracturing
is indicated.

Bloomfield Refining Company is requesting that you take this matter under consideration as
quickly as possible. They are in immediate need of a water disposal site, and must begin
injection as quickly as possible.



Mr. David Catanach
May 13, 1994
Page 3

If you have any questions regarding this analysis, please feel free to call me or Mr. Phil Nobis
at Tierra Environmental (505) 325-0924, or Chris Hawley, Environmental Engineer, Bloomfield
Refining Company at (505) 632-8013.

Sincerely,

TIERRA ENVIRONMENTAL CORPORATION, INC.

i" Y
NN AN T

e

Connie Dinning, P.E.

Senior Engineer

CD/lp

Enclosures

xc:  Chris Hawley, Bloomfield Refining Company

Roger Anderson, NMOCD
File



III. WELL DATA

OTA. The following well data must be submitted for each injection well covered by this
application. The data must be in tabular and schematic form and shall include:

(1) Lease Name: Bloomfield Refining WD-1 ' Well No. 1
Location: NW, SW, Section 26, T29N, R11W; San Juan County; FWLand FSL
) WELL SCHEMATICS DATA
& 2) Surface Casing:
Surface Csg.
Size: 8-5/8", 48# Csg., cemented with 200 sx.
TOC: Surface, feet determined by circulation.
" Hole Size: 11.0"
‘S\et a 330 Set at: §30feet
Production ,
Sing we—t> ) Production String:
Size: 5.5", 15.5# Csg., cemented with 550 sx.
TOC: Surface, feet determined by circulation.
Packer Hole Size: 7-7/8"
Packer = (R [l +== setat3240 Set at: 3600 feet
Perforated interval: 3294'-3408' & 3435'-3460'
2.7/8" at 4 JSPF, .5 EHD
Tubing set at 3290
_ . (3) Tubing:
Product
32::?:42;' - rs:::n.‘;,‘m Size: 2-7/8", 4#, plastic lined
3435'-3460 == 5ot at 3600' Set at: 3250
(4) Packer:

Model: Guiberson, Uni-6: set at 50 feet above
perforations or similar model.

IIB. The following must be submitted for each injection well covered by this application.
All items must be addressed for the initial well.

(1) Name of Injection formation: Cliff House Formation and Menefee Formation.

(2) Name of field or Pool (if applicable): N/A '

(3) Is this a new well drilled for injection? Yes,

(4) Has the well ever been perforated in any zone(s)? No.

(5) Give depth to and name of any overlying or overlying oil or gas zones (pools) in
this area.
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Tierra Environmental Co. SPUD: 12-17-93

STATE: NM | OPERATOR:
3 < WELL: WwD-1 COMP:  125-52_0%
m | COUNTY: FIELD: _Blanco Mesa Verde ELEV: KB 5545"
o San Juan | DRILLING CONTR: D.F. 5544 "
?z(' STATUS: Bloonfield Refining Disposal Well G.L 5530
c T'29N R11“ T.D. 2601"
- ] H . .
g L-l-4-L- REMARKS: 1250.4" FEL SERVICES:
S
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*EVENT SUMMARY?®
* *

Tttt e e o e e de e ek vk e e v sk ke e Ak

COMPANY : BLOOMFIELD REFINING COMPANY PAGE : B

WELL NAME : BLOOMFIELD REFINING WD NO. 1 DATE : 01/11/94
WELL LOCATION : SAN JUAN COUNTY, NM FILE REF: F113111.DAT
Date Time Test Time Key Event Pressure Temp

MM/DD hh:mm:ss hhhh.hhhh Psig Deg F

01/10 11:27:00 .5333 INSTRUMENT @ 3346/ 336.71 86.30

01/10 12:38:00 1.7167 START PUMP RATE #1 - SURFACE 500 PSI 415.70 115.61

01/10 12:53:00 1.9667 RATE #1/.3 BPM - SURFACE 500 PSI 1985.61 116.00

01710 13:08:00 2.2167 RATE #2/.9 BPM - SURFACE 590 PSI 2018.37 115.96

01710 13:23:00 2.4667 RATE #3/2.0 BPM - SURFACE 700 PSI 2058.49 115.91

01/10 13:38:00 2.7167 RATE #4/2.9 BPM - SURFACE 790 PSI 2072.51 115.86

01710 13:53:00 2.9667 RATE #5/3.6 BPM - SURFACE 880 PSI 2076.02 115.82

01710 14:08:00 3.2167 RATE #6/4.3 BPM - SURFACE 990 PSI 2080.83 115.77

01/10 14:23:00 3.4667 RATE #7/5.0 BPM - SURFACE 1100 PSI 2085.20 115.74

01710 14:38:00 3.7167 RATE #8/5.4 BPM - SURFACE 1200 PSI 2088.79 115.72

01/10 14:53:00 3.9667 RATE #9/6.0 BPM - SURFACE 1300 PSI 2092.20 115.72
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*EVENT SUMMARY®™
* *

bad 222 a2 22322 2322 22222222 ddl]

COMPANY : BLOOMFIELD REFINING COMPANY PAGE : B

WELL NAME : BLOOMFIELD REFINGING WD NO. 1 DATE : 01/22/94
WELL LOCATION : SAN JUAN COUNTY, NM FILE REF: F142122.DAT
Date Time Test Time Key Event Pressure Temp

MM/0D hh:mm:ss hhhh.hhhh Psig Deg F

01722 12:20:00 .5000 INSTRUMENT a 3250! 1645.76 100.76

01/22 12:50:00 1.0000 START RATE #1 1454 .03 113.26

01/22 13:05:00 1.2500 RATE #1/.5 BPM - SURFACE 515 PSI 1920.09 112.93

01/22 13:20:00 1.5000 RATE #2/1.1 BPM - SURFACE 580 PSI 1970.65 110.05

01722 13:35:00 1.7500 RATE #3/2.1 BPM - SURFACE 645 PSI 1995.34 99.02

01/22 13:50:00 2.0000 RATE #4/3.0 BPM - SURFACE 733 PSI 2009.50 76.98

01722 14:05:00 2.2500 RATE #5/4.1 BPM - SURFACE 860 PSI 2020.32 61.11

01/22 14:20:00 2.5000 RATE #6/5.0 BPM - SURFACE 1005 PS! 2029.79 54.52

01722 14:35:00 2.7500 RATE #7/6.0 BPM - SURFACE 1170 PSI 2034.17 51.77

01/22 14:50:00 3.0000 RATE #8/7.0 BPM - SURFACE 1372 PSI 2038.64 50.93

01722 15:05:00 3.2500 RATE #9/8.0 BPM - SURFACE 1612 PSI 2044 .07 50.99

01/22 15:20:00 3.5000 RATE #10/9.1 BPM - SURFACE 1910 PS1 2048.46 51.38

01/22 15:35:00 3.7500 RATE #11/10.0 BPM 2053.33 52.03

Pressure break at Rate #7.
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[} ~
*5‘? The Western Company—1reaiment Report
I e _01-i0-94 Distict _ TARMINGTON _ F. Receipt L256193 Operaior _BLCOMFIELD REFINERY
ise D Well No. #1 Fieid BASIN Location SEC 16 T29N RIIW
county __SAN JUAN State Niv! Stage Numper 1 This Zone [ This Well O
WELL DATA | OGS NGO NOOJ 000 WDO WO Misc.d Deoth TD/PB 3589 Formaion MESA VERDE
Tubing Size _ 2 7/8 WT. 6.4 Set at: 3000 Type Packer -3 Set At 3010
Casing Size 32 'NT. 153 SetFrom__ SURFACETo D Liner Size Wt
Lirer Set From 2 Open Hele: Size _ Seom To Casirg Perforaticns: Size
Holes Per Foot _2 Intervais 3276 - 3410 58 HOLES
Previous Treatment Prior Production
TREATMENT DATA | Paag Used: YesO Nafl Pad Type LIQUID/GAS PUMPED AND
Treating Fluid Type: FoamOd WaterX Acidl Qil0 Treat. Fluid Vol. __20538 Gal. CAPACITIES IN BBLS.
Base Fluid Type 27 KCL Basa Fiuid Vol. 20538 @al ‘
Foam Qual.: *  Mitchelid Slurryd Surfacell Downhcled Total Prop Qty. Los. Tubl_ng Czao. _17.8
Casing Cap. 6.3
Prop Type: Sandd WP-10 WP-30 Baux.d Other Annular Cap. 59 _ ]
Prop Mesh Sizes, Types and Quantities Open Hole Cap.
Hole Loagea With DRY Treat Via: TubinglX Casingd Anul.d Tubing & Anui.0 {Fluid to Lead
Ball Sealers: In Stages of Pad Volume
Types and Number of Pumps Used | ACID FRAC - 700 ;lf:l:mg Fluid 489
Auxiliary Materials Overilusn
Fluid to Recover __ 489
PROCEDURE" TEST ANNULUS, LOAD HOLE, START STEP RATE, SET 8 POINTS Total N2
“UMMARY Total CO,
7® 1 Treaung Pressure-Psi s:juwdggis. s;:rt:, cgt'ré?ac:s. CO, Rate stuJZ?F N* Rare Comments
AM/PM Pumpea BPM Pumpea BPM Pumped SCFM
| STP | Annuwus S:age | Toma Stage | Touwai Stage | Total
12:20 0 0 1 TEST BACK SIDE
12:21{ 1000 | 1000 211 SHUTDOWN
12:34 0 900 2 13.7 LOAD TUBING
12:38 0 800 17 13.7 SHUTDOWN
12:39] 500 800 17 13 START } BPM @ 500 PSI
12:52] 590 730 22 1 .9 START 1 BPM @ 590
1:081 700 550 35 12 START 2 BPM @ 690
1:23] 790 330 65 12.9 START 2.9 BPM @ 790
1:381 880 240 110 :3.% START 3.6 2 890
1:531 990 220 164 14.3 START 4.5 BPM @ 990
2:08 1100 210 278 15 START 5 BPM @ 1100
2:231 1190 210 3Q0 |5.4 START 5.4 BPM @ 1190
2:38 1220 210 385 16 . ., START 5.9 3PM 7 1310
2:55 1330 | 210 489 6 ! | 1 [ SECTDOWN
| | | |
P 1 i ,
| | B
I i ! [ ! I i I L
~ ~ating Pressure: Min. _500 Max. 1330 Avg. 1000 Customer Representative __ BOB TIVY
Rate on Treating Fluid 1 - 6 Rate on Flusn Western Representauve _ HARRY MITCHELL
..-g. Inj. Rate .8.0.P. _600 Flusn Dens. b./gal. Distribution
Finat Shut-in Pressure 600 in 15 Minutes
Operator's Maximum Pressure 2500 _PST
Job Number
Recommendation ID #
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E\_‘. The Western Company—eat

-

-

ment =5eport

Prop Mesn Sizes, Types and Quantities

Annuiar Cap. _(158
Open Hole Cap.

Date 01-22-94 D.strict FARMINGTONF. Recent _L272508 Overator __ BLOOMFIELD REFINERY .
e D Well No. #1 Fisid BASIN Lecation _SEC 25 T29N RIW !
county __ SAN JUAN  State ™ Stage Number 2 This Zecne O This Weil G !
WELLDATA | CGZ HGT NCZ 20C DT VO Mise.@X Ceptn TD/PB _ 3389 Formaten MESA VERDE
Tubirg Size 2 7/8 AT 6,54 Set an 3215 Type Packer ¥R Sert At 3215 1
Casing Size 3.5 WT. 13.5 SetFrem _ SURFACETo TD Liner Size Wi. i
Liner Set Frem To Ooen Hele: Size =rem Ta Casing Perfcrations: Size 50
Hcles Per Fez: intervals 3276 - 3514 320 HOLES ‘
Previous Treaiment ~ricr Proguction l
TREATMENT DATA | Pac Used: YesO NdK Paa Type LIQUID/GAS PUMPED AND
Treating Fluic Type: Foam( WateriX Acidd Qi Treat. Fluid Vol. 35154 @ai CAPACITIES IN BBLS. !
Base Fluid Type 2% _H20 Base Fiuid Vol. 35154 Galf_ L
Foam Qual.: *  Mitchend Siurryd Surfacell Downnciell Total Prop Qty. Lbs. giii:g g‘zg _._O_O_5_22_--_La
Prco Type: Sancd WP-1Q WP-30 Baux.d Cther ~023 ‘o

|

. Inj. Rate

.2 - 10 BPM ISD.P
+'~al Shut-in Fressure ‘
Crgcerator's Maximum Pressure

Job Number

2l

3000 PST

60Q__Fusn Dens. in/gal.

tinutes

Western Representative
Distrioution

5 MIN - 590 PSI

10 MIN - 590

15 MIN - 580

Recommenacation iD #

Hole Loaded With H20 Treat Via: Tubing® Casingd Anul.d Tubing & Anul.d |Fluidtoload _ 1.5
Ball Sealers: in Stages of Pad \_/oiume. J—
Types and Numoer of Pumps Used __1_ACID FRAC 700, 1 ACID MASTER ;E:f”gF““ 35154
Auxinary Materiais H20 TEMP 42 DEGREES Overilusn
Fluid to Recover __ 839
PROCEDURE’ Total N2
SUMMARY Total CO,
. ST
© | Treaung Pressuefs | suvooes. | mee | co.sais. S0P Gwsor | M Rae Comments
AMPM | Pumoed BPM Pumoea BPM Pumped SCFM
[ 3TR ! Arrulys | Stace | Tow . Sace | Toal | S:aage | Toa
10:46| 0 | 1.5 l PUMP_DOWN ANNULUS
10:49] 30 7 7 2 ! LOAD ANNULUS
10:51] 110 10 10 | CAME AROUND SHUTDOWN
11:59 0 .3 PRESSURE UP BACKSIDE
200 1.9 1.9 SHUTDOWN
12:00 .2 | PRESSURE UP BACKSIDE !
12:01] 400 i I : | ! SHUTDOWN !
212:50l 0 0 ! 9 .5 ‘ l ! START PUMPING .5 BPM ]
1;08 350 16 125 11 | , START 1 BPM :
1:23 630 | 32 157 12 | ' START 2 BPM |
1:380 720 35 162 13 i ; START 3 BPM ;
1:52 84Q ! 68 | 1611 4 1 START & BPM
' _2:07/1000 ! 73 234 |5 | START 5 BPM
[ 2:22[1150 | 91 325 | 6 | i [ START 6 BPM
i ~e37t 1370 ! 101 1426 | 6 ‘ START 7 BPM
{_o-.s50i 1630 ! 121 1547 I 7 ! | START 8 BPM
3.07( 1910 | 140 1687 | 8 i ; START 9 BPM
3:200 2180 150 1837 | 9 ; ! START 10 RPM
2:371 600 | 8317 110 ! i I SHUTDOWN f
i l | | 3 ! !
Treating Pressure: Min. 550 Max. 2180 Avg. 1000 Customer Representative iR SCHOFF
2ate on Traztng Fiuid .5 - 10 BPM Sate on Fiush AARON HEPWORTH
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«ecauwwnw« THE WESTERN COMPANY OF NORTH AMERICA ~-- STEP RATE ANALYSIS »»n»nannny

ELAPSED TIME = 182.00 min. AVE. STP. = 1213 psi. AVE. RATE = 5.9 bpm.
POINT # RATE bpm. PRESSURE psi.
1 1.0 2023
2 3.0 2016
3 6.0 2016
4 7.0 2027
5 10.0 2147
6 9.1 2102

ESTIMATED BOTTOMHOLE CLOSURE PRESSURE
BOTTOMHOLE FRACTURE EXTENSION PRESSURE
) :TURE EXTENSION RATE

1746 psi.
2014 psi.
6.6 bpm.



Discharge Plan GW-130, Class 1 Well
Bloomfield Refining Company
San Juan County, New Mexico

Discharge Plan Requirement: Prior to operation of the
injection well BRC will have an approved discharge plan (GW-

130) pursuant to Part 5 of the Water Quality Control
Commission (WQCC) regulations. The discharge plan will
include specific operational, monitoring and reporting
requirements and authorization for fluids permitted for
injection.

Area of Review: There are two wells within the area of review
in which the calculated TOC is below or very near the top of
the proposed injection zone which is at 3294 feet. The
calculated TOC for the 4-1/2 inch longstring in the Meridian
O0il Calvin Well No. 1 is at 4,662 feet. The calculated TOC
for the 4-1/2 inch longstring in the Amoco Davis Gas Com Unit-
F well No. 1 is at 3192 feet. Prior to injection these wells
must either be cemented over the proposed injection zone or
plugged in accordance with OCD rules and regulations.

Construction Requirements: All strings of casing will be
cemented to surface with the top of cement determined by
circulation.

Plugging Bond: A plugging bond approvable by the Division is
required prior to commencing construction. The bond will be
for the estimated amount required to plug the well according
to the proposed closure plan and adjusted for inflation for
the estimated life of the well.



STATE OF NEW MEXICO

ENERGY, MINERALS AND NATURAL RESOURCES DEPARTMENT

OIL CONSERVATION DIVISION ,,,_,..,_-_,////

BRUCE KING POST DFFICE BOX 2088
GOVERNOR STATE LAND OFFICE BUILDING
SANTA FE, NEW MEXICO 87504
(505 827-5800
ABIET SECRETARY June 28, 1994

Tierra Environmental Corporation

909 W. Apache
Farmington, NM 87401

Attention: Connie Dinning
RE:  Injection Pressure Increase
Bloomfield Refining SWD Well No. 1,
San Juan County, New Mexico
Dear Ms. Dinning:
Reference is made to your request dated May 13, 1994 to increase the surface injection pressure on the
Bloomtfield Refining SWD Well No. 1. This request is based on a step rate test conducted on this well
on January 22, 1994. The results of the test have been reviewed by my staft and we feel an increase in

injection pressure on this well is justitied at this time.

You are therefore authorized to increase the surface injection pressure on the following well:

Maximum Injection Surface

Well and Location
Pressure

Bloomfield Refining SWD No. 1
Unit I, Section 27, Township 29 North, Range 11 West, 955 PSIG
San Juan County, New Mexico.

The Division Director may rescind this injection pressure increase it it becomes apparent that the injected
water is not being confined to the injection zone or is endangering any tresh water aquifers.

Sincerely,

(Ao

William J. LeM
Director

WJIL/DRC/amg

ce: Oil Conservation Division - Aztec
File: SWD-528
D. Catanach
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