Manitoba

e Aub 3o Action / Route Slip
CH ] From: Fole '

Waalkada Fread =0 arqa h"\a—u'u-.g;

Telephone:
[ Take Action (] Per Your Request [J circulate, nitial [J For Approvai and O Make Copies
and Return Signature
[ May We Discuss (3 For Your Information  [] Return With Comments [] Draft Reply for [J Piease File
or Revisions Signature

Comments: Onm 1N Tevah g o LAV B RATE TOTAL WATE R INE‘LWM
DETeR. oo i~ 30 BATTee ¥ BN~ Aors ALy LMot Ao
WATER. T sectio = DE TeRS M e s, '

MG-1208 PS1-182 8940100671



* Manitoba B S

Energy and Mines Petroieum 555 — 330 Graham Avenue
Winnipeg, Manitoba, CANADA
R3C 4E3

(204) 945-6577

August 17, 1990

Omega Hydrocarbons Ltd,
1300, 112 - 4th Avenue S.W.
Calgary, Alberta

T2P OH3

Attention: Mr. R.A. Brekke, P. Eng.
Engineering Supervisor

Dear Sir:
Re: Water Injection Meter Calibration

Your letter dated August 7, 1990 outlining Omega Hydrocarbons' water
meter calibration and intermittent injection proposal is hereby
acknowledged. .

Omega's proposed semi-annual calibration program for the water injection
meters exceeds the present regulatory requirements. When a water meter
is calibrated, Omega is requested to tag or label the meter. The tag or
label should include the date of calibration, the meter serial number
and the meter factor. Omega is also requested to notify the Branch when
the proration factor exceeds 1.30 for three (3) consecutive months. The
notice should include Omega's plans for correction of the metering
inaccuracies.

The Branch is satisfied that intermittent injection, though not optimal,
should not significantly effect ultimate recovery. Therefore Omega's
proposal to use intermittent injection is hereby approved. '

The Branch has noted that the acturacy of the Hi-Flow Flotrac meters
decreases significantly when injection rates drop below 25-30 m3/d.
Where possible intermittent injection rates into wells with this type of
meter should be kept above this level.




If you have any further questions or comments in respect of this matter
Please contact me at 945-6574.

Yours truly,

-

John N. Fox
Chief Petroleum Engineeer

JNF:cvs

cc: Waskada
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HYDROCARBONS LTD

1300 SUN LIFE PLAZA T
112 - dth AVENUE S.W.
CALGARY, ALBERTA, CANADA T2P OH3

TELEPHONE (403} 261-0743
FAX (403) 264-5681

August 7, 1990

Manitoba Energy and Mines
Petroleum Branch

555 - 330 Graham Avenue
Winnipeg, Manitoba

R3C 3E3

Attention: Mr. J. Fox
Chief Petroleum Engineer

Dear Sir:

RE: Waskada Water Injection System
__._Meter cCalibration Testing Program Results

Omega Hydrocarbons Ltd. has completed its review of the water
injection system at Waskada and has successfully implemented
changes which have dramatically improved the water injection
proration factor. Attachment 1 contains a historical summary of
the Waskada water injection proration factor to the end of June
1990.

As discussed in previous correspondence Omega designed and built a
meter calibrating system for use in the field. The calibration
equipment was bench tested by comparing calibration factors derived
using the new equipment with third party calibrated injection
meters. Results of the bench tests indicated that the new
calibration equipment was capable of producing accurate and
repeatable data. The next step in our review was to test the
existing injection meters for accuracy outside their specified
operating ranges given that the majority of injection well rates
are currently below the minimum specified operating rate. Tests
were conducted on four separate injection meters. These tests
showed that significant metering errors occur at injection volumes
lower than the minimum specified flow rate and that operating
within the manufacturers' specified operating ranges is essential
to achieving the best meter accuracy.

... /2
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During April 1990 two high pressure turbine meters capable of
measuring lower liquid volumes were purchased and installed for
field teating. It became apparent very quickly that meter plugging
would be a major operating problem with this type of meter. Given
that the suspended solids in the injection water are currently less
than 10 microns Omega decided to abandon the idea of purchasing new
meters and concentrate on improving metering accuracy with the
existing meters.

Using the field calibration equipment all existing meters have now
been calibrated and repaired. Attachment 2 contains a list of the
resulting meter factors. The values range from 0.8370 to 1.2917
with an average meter calibration factor 1.0511. In order to
maintain injection rates within the specified meter operating
ranges Omega modified its injection strategy from continuous
injection to intermittent injection during May and June. From an
operational standpoint intermittent injection is acceptable and to
date no detrimental effects have been observed in reservoir
performance. Henceforth, Omega intends to use intermittent
injection on a monthly basis where applicable in order to obtain
the most accurate injection volume data.

In conclusion, Omega feels it has resclved the water injection
proration factor problem at Waskada and has meter calibration
equipment in place to conduct future calibration work. To ensure
ongoing injection meter accuracy we plan to continue to calibrate
the total injection water meter semiannually and will conduct an
annual proration factor review to assess when the individual
injection well meters should be recalibrated.

Yours truly,
OMEGA EYDROCARBONS LTD.

a7

R.A. Brekke, P. Eng.
Engineering Bupervisor

RB/ns

c.c.: G. Cormack
W. Sharp
D. Boyko

Waskada Production Accounting File
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Attachment 2
WABKADA WATER INJECTION WELLS
METER CALIBRATION FACTORS

OLD NEW
METER METER I3 ¥ METER
FACTOR FACTOR wadibp TYPE
Jowiqe
13-17-1-25 1.0000 1.1144 i HI FLOW
5-20-1-25 1.0000 1.0504 2 HI FLOW
13-20-1-25 1.0000 1.0369 e.6 LO FLOW
15=20~1-25 1.0000 1.0367 .9 LO FLOW
5-30-1~2% 1.0000 1.1159 Wy 1.0 FLOW
7A-30-1-25 0.9950 N/A Ll
13-30-1-25 1.0360 0.9741 1€.9 LO FLOW
15-30-1-25 1.0000 1.0000 &.% TURBINE
5-31-1-25 0.9880 1.0163 - LO FLOW
7-31-1-25 1.0000 1.0660 ¢4 HI FLOW
13-31-1-25 1.0000 1.0906 20, HI FLOW
15-31-1-25 1.0000 1.1503 — HI FLOW
5-32-1-25 0.9988 0.9453 10 LO FLOW
7-32-1-25 1.0744 1.0522 (5.5 LO FLOW
13-32-1-25 0.9989 0.9971 7.0 LO FLOW
5~13-1-26 1.0100 1.0990 1'2-5 LO FLOW
7-13-1-26 1.0000 0.9222 oA LO FLOW
13-13-1-26 0.9950 1.0947 — HI FLOW
15-13-1-26 1.0000 1.0820 HI FLOW
15-14-1-26 1.0000 1.0842 20 HI FLOW
7-23-1-26 1.0000 1.0891 25 HI FLOW
9A-23~1-26 (MC) 1.0000 1.0983 - HI FLOW
13-23-1-26 1.0000 1.0425 2o HI FLOW
15-23~-1-26 0.9926 0.9431 ¢.» 1O FLOW
1-24-1-26 (MC) 1.0000 SHUT-IN —
5-24-1-26 0.9950 1.1159 1.0 HI FLOW
7-24-1-26 1.0000 1.0625 - HI FLOW
13A-24-1-26 1.0000 1.0302 w.3 LO FLOW
15-24-1-26 0.9950 0.8554 LO FLOW
5-25-1-26 1.0000 N/A 3.5
T=25=1-26 1.0000 0.8435 \S.6 LO FLOW
13-25-1-26 1.0000 0.9406 M LO FLOW
15-25-1-26 0.9991 0.9839 1.8 HI FLOW
5-26-1-26 0.9894 0.9970 & LO FLOW
7-26-1-26 1.0500 0.8370 w.b LO FLOW
7-27-1-26 1.0000 1.1127 ‘v 1.0 FLOW
7-33-1-26 1.0000 1.2691 10.6 HI FLOW
13-33-1-26 1.0000 1.0296 G HI FLOW
15-33-1-26 0.9857 1.0619 s HI FLOW
1-34-1-26 (MC) 1.0000 SHUT-IN -
5-34-1-26 0.9950 1.0600 9.7 LO FLOW
13-34-1-26 1.0526 0.9801 o. LO FLOW




15-34-1-26
5-35~1~26
13-35-1-26
15~35-1~26
5=-36-1-26
7-36-1-~26
13-36-1-26
15-36-1-26
71=5=2=-25
5-8-2-25
7=8=2-25
13-8-2-25
15-8-2-25
5=1-2-26
7-1-2-26
13-1-2-26
15-1-2-26
5-~2=2-26
T=2=2-26
15-2-2-26
7=3=-2-26
13-3-2-26
15=3-2-26
5-4-2-26
7=-4-2-26

Average Meter Factor
Highest Meter Factor
Lowest Meter Factor

OLD
METER
FACTOR

1.0000
1.0000
0.9824
0.9974
1.0898
1.1686
1.1015
1.0050
1.0704
1.,2285
0.9989
0.9850
1.0000
1.0000
1.0268
0.9838
0.9941
0.9680
1.0000
1.0050
0.9986
0.9857
0.9894
1.0150
0.9771

1.0108
1.2285
0.9680

NEW
METER
FACTOR

1.0502
1.0916
1.1761
1.1477
1.1227
1.0906
1.2178
1.0289
1.0052
1.0000
0.8710
1.0600
0.9322
1.1462
1.1080
1.1197
0.9922
1.1024
0.9919
1.1372
1.1397
1.2917
N/A
1.1020
0.9628
¥
%.0511
L2917
0, 8370

w

METER
TYPE

HI

HI
HI
HI
HI
HI
HI
Lo
Lo
LO
LO
Lo
HI
HI
HI
HI
HY
HI
HI
HT
HI

HT
1o

FLOW
FLOW
FLOW
FLOW
FLOW
FLOW
FLOW
FLOW
FLOW
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LOW
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FLOW
FLOW
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FLOW
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FLOW
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OMEGA HYDROCARBONS LTD.
1300, 112 - 4TH AVENUE 8.W.
CALGARY, ALBERTA
T2P 0N

Ph#: 261-0743

TRANBXITTAL

DATE: August 10, 1990

TO: Manitoba Energy and Mines
Petroleum Branch
555 - 330 Graham Avenue
Winnipeg, Manitoba
R3C 3E3

ATTENTION: Mr. J. Fox
Chief Petroleum Engineer

Dear Sir:
RE: Waskada Water Injection System

Please find enclosed for your files a revised Attachment 2. Please
replace the copy that was previously sent to you on August 7, 1990.

Yours truly,

OMEGA HYDROCARBONS LTD.

U{M.

Nancy Schwindt
Production Secretary

PLEASE SIGN AND RETURN ONE COPY TO:
OMEGA HYDROCARBONS LTD.
Date Received:

Signed:




Attachment 2
WASKADA WATER IMJECTION WELLS
NETER CALIBRATION FACTORS

OLD NEW

METER METER METER

FACTOR FACTOR TYPE
13-17-1-25 1.0000 1.1144 HI FLOW
5-20-1-25 1.0000 '1.0504 HI FLOW
13-20-1-25 1.0000 1.0369 LO FLOW
15-20-1-25 1.0000 1.0367 LO FLOW
5-30-1-25 1.0000 1.1159 LO FLOW
7A-30-1-25 0.9950 0.9950 HI FLOW
13-30-1-25 1.0360 0.9741 LO FLOW
15-30-1~25 1.0000 1.0000 TURBINE
5~31-1-25 0.9880 1.0163 LO FLOW
7-31-1-25 1.0000 1.0660 HI FLOW
13-31~1-25 1.0000 1.0906 HI FLOW
15-31-1-25 1.0000 1.1503 HI FLOW
§-32-1-25 0.9988 0.9453 LO FLOW
7-32-1-25 1.0744 1.0522 LO FLOW
13-32-1-25 0.9989 0.9971 1O FLOW
5-13-1-26 1.0100 1.0990 LO FLOW
7-13-1-26 1.0000 0.9222 LO FLOW
13-13-1-26 0.9950 1.0947 HI FLOW
15-13-1-26 1.0000 1.0820 HI FLOW
15-14-1-26 1.0000 1.0842 HI FLOW
7-23~1-26 1.0000 1.0891 HI FLOW
9A-23-1-26 (MC) 1.0000 1.0983 HI FLOW
13-23-1-26 1.0000 1.0425 HI FLOW
15-23-1-26 0.9926 0.9431 LO FLOW
1-24-~1-26 (MC) 1.0000 SHUT-IN NO METER
5-24-1-26 0.9950 1.1159 HI FLOW
7-24-1-26 1.0000 1.0625 HI FLOW
13A-24-1-26 1.0000 1.0302 10 FLOW
15-24-1-26 0.9950 0.8554 LO FLOW
5-25-1-26 1.0000 0.9179 HI FLOW
7-25-1-26 1.0000 0.8435 LO FLOW
13-25-1-26 1.0000 0.9406 LO FLOW
15-25-1-26 0.9991 0.9839 HI FLOW
5-26-1-26 0.9894 0.9970 LO FLOW
7-26-1-26 1.0500 0.8370 LO FLOW
7-27~1-26 1.0000 1.1127 LO FLOW
7-33-1-26 1.0000 1.2691 HI FLOW
13~33-1-26 1.0000 1.0296 HI FLOW
15-33-1-26 0.9857 1.0619 HI PLOW
1-34~1-26 (MC) 1.0000 SHUT~IN NO METER
5-34-1~26 0.9950 1.0600 LO FLOW
13-34-1-26 1.0526 0.9801 LO FLOW




15~-34-1-26
5-35-1-26
13-35-1-26
15+35-1-26
5~-36-1-26
7-36-1-26
13-36-1-26
15-36-1-26
7-5-2-25
5-8-2-25
7~8-2-25
13-8-2-25
15-8-2-25
5-1~-2-26
7=1-2~-26
13-1-2~-26
15~1-2~26
5=-2-2~26
7-2-2-26
15-2-2-26
7=3-2-26
13-3-2-26
15-3-2-26
5-4-2-26
7-~4-2-26

Average Meter Factor
Highest Meter Factor
Lowest Meter Factor

OLD
METER
FACTOR

1.0000
1.0000
0.9824
0.9974
1.0898
1.1686
1.1015
1.0050
1.0704
1.2285
0.9989
0.9850
1.0000
1.0000
1.0268
0.9838
0.9941
0.9680
1.0000
1.0050
0.9986
0.9857
0.9894
1.0150
0.9771

1.0108
1.2285
0.9680

NEW
METER
FACTOR

1.0502
1.0916
1.1761
1.1477
1.1227
1.0906
1.2178
1.0289
1.0052
1.0000
0.8710
1.0600
0.9322
1.1462
1.1080
1.1197
0.9922
1.1024
0.9919
1.1372
1.1397
1.2917
1.1326
1.1020
0.9628

1.0511
1.2917
0.8370

METER

TYPE

FLOW
FLOW
FLOW
FLOW
FLOW
FLOW
FLOW

FLOW
FLOW
FLOW
FLOW
FLOW
FLOW
FLOW
FLOW
FLOW
FLOW
FLOW
FLOW
FLOW
FLOW
FLOW
FLOW
FLOW
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GEERAL SPECIFICATIONS
% num Operating Pressurs: 8000 psig SWP
. 7500 paig test
Fiow Range: . . 1.6 0 15 gpm (water) N
‘ 4 to 15 gpm (viscosities to 10 cak)
Operating Temperature Range: 32°F o 225°F
Linsarity with Flow: 1:2%
Pressure Drop: {.esa than 50 psi at 15 gpm,
. 22 psi at 10 gpm, 1.5 pai at 2 gpm .
Pipe Connections: 1" fernale NPT, in-line
Register. Eight digits
Barrels U.S.: 1/1000
Liters: 1/10
Cubic Meters: 1/10,000 «
Waight: 22 Ibs.
Qverall Dimensions (with register):
Length: B.75"
Width: ' 578"
Height: , 6.0"
8%
SIDE VIEW o
r[ o \\-’
v N
=
— J
<
vl ra i 37
ORDERING INFORMATION
Type of fluid Line pressure '
Viscosity Flow rate {maximum, minimum, normal)
Flowing termmperature
The ITT Barton stendard warranty s avaliable for inspection upon request.

YOUR LDOCAL REPRESENTATIVE , ITT Barton instruments Company
900 8. Turnbult Canyon Road

City of Industry, CA 91748-1882
Tele. (814) 581-2847 Telex: 67-7475

O

DG 1M Litho In USA BARTON ITT
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(
Gr ‘“\f ERAL SPECIFIC ATIONS Ragister now 130 available in euble meters and iiter readouts,
NEW THIOKER
Operating Presure Range ......... 5000 psig SWP Wyt
- 7500 psig Test ugerinomucros
Capacity ........ Aerrnnes avanes 10 to 90 GPM LU
Operating Temperature Range .. ... 32°F to 200°F
ViSCOBItY ...ovvvvnrrrenriasiiinens 10 CSK, Max.
ACCUMBCY . vavuess cebesanen +1.0% of reading over
o1 flow range
Pipe Oonnectloqu .......... 1 fomate NPT, inline
Register ................. biiinaanaas Eight digits
Barrels U.5.: 1/100
Liters: 1
Cubic Meters: 1/1000 gl
Welght .oovvriverieernnnns Cevieeereniees 22 ibs LONOER LiFE : ;
Overall Dimensions (with register). R
\Liveindﬂh ......... ereeereaeen braerees g;ﬁ 5&5‘.&'":".‘%
HoighY ..vviiiiiiiiiniinenraisaniannes 6.0"

Note: Outline dimenaional drawings are svailable upon requast.

PERFORMANCE SPECIFICATIONS

PERFORMANCE CURVE
; {CLEAM WATRR AT K7 F}
o F I/ ! .
0 “( .
"I /M’, LT I2I77717i 1111LLA
+
W -

" l £ % ARSDLUTE MAXIMUM DEVIATION

ATCURACY
3
- -‘-._
1
|
+
L}
)
¥ 8 5 3 2
PRERSUNE DROP P01

- T 1 T T 1 T"F ™t T L. ¢

g [anfur]rs 1 B2 (1 ¥ " "a?

l l L | | | GALLONS PER MINUTE |

rYya 1 1 ¥ L T 1 T 1 T T T T | I 1 1 T 1
0 Mm@ ax 800 00 N 2000 000 00
GARNELS MER DAY (42 GALE /iy, |
FLOW RATE !

ORDERING INFORMATION
01 Fiow Rate: Maximum, Minimum, Normal 0O Process Liquid 8 Flowing Temperature
O Line Pressure O Registration Units

The ITT Barton standard werranty Is avalieble for inspection upon request.

S

YOUR LOCAL REPRESENTATIVE

ITT Barton Instruments Compeny
900 8. Tumbull Canyen Road

Chty of Industry, CA 91749-1882
Tele. (01!) 961-2847 Telex: 87-7476
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~ Manitoba Oy

Energy and Mines Petroleum 5565 — 330 Graham Avenue

Winnipeg, Manitoba, CANADA
R3C 4E3

{204) 945-6577

February 14, 1990

Omega Hydrocarbons Ltd. -
1300, 112 - 4th Avenue §.W.
CALGARY, AB T2P 0OH3

Attention: Mr, R,A, Brekke, P. Eng.
Engineering Supervisor -~ Manitoba

Dear Richard:

Re: Water Injection Meter Calibration Testing Program

I have reviewed your letter dated January 23, 1990 regarding the proposed
calibration program for the Waskada water injection meters. I agree it is a
reasonable approach to try and improve the accuracy of measuring individual
well injection volumes.

I have some concerns with the accuracy of calibration factors established at
operating conditions outside the design range for the meters and offer the
suggestion that a field test of the recalibrated meters may 1increase
confidence in the accuracy of the calibration tests.

As we discussed, I think there is some merit in installing, on a test basis, a
meter on the group injection line at a satellite(s) upstream of the injection
header, This meter could then be used to cross-check the accuracy of the
re-calibrated individual injection well meters,

I will be in Waskada February 20 for a meeting between the Waskada producers,
representatives of the Regional Municipalities of Brenda and Arthur and the
Branch. If possible at that time, I would like to witness a calibration test.

Please submit the results of the calibration tests on the sample set of meters
when completed and your proposed plan of action.

Yours sincerely,

ORIGINAL SIGNED BY
JOHN N, FOX

John N. Fox
Chief Petroleum Engineer
Petroleum Branch

JNF:dah

ce: Waskada Office




HYDROCARBONS LTD

1300 SUN LIFE PLAZA TH
112 - 4th AVENUE S.W.
CALGARY, ALBERTA, CANADA T2F CH3

TELEPHONE (403) 2610743
FAX (403) 264-5691

January 23, 1990

MANITOBA ENERGY AND MINES
Petroleum Branch

5§55 - 330 Graham Avenue
Winnipeg, Manitoba

R3C 3E3

Attention: Mr, J. Fox
Chief Petroleum Engineer
Dear John:

Re: Waskada Water Injection System
Meter Calibration Testing Program

As you are aware the Manitoba Petroleum Branch has requested that Omega
Hydrocarbons Ltd. calibrate all of the individual water injection meters
within the Waskada field and that a calibration schedule be established to
ensure ongoing meter accuracy. To date Omega has designed a system to
calibrate the existing water injection meters using our own field staff and is
currently assembling the equipment. During the process of preparing for a
field wide calibration test it was determined that some of the existing meters
were initially oversized to accomodate the fill up phase of the pressure
maintenance projects.

Omega has reviewed various alternatives to rectify this problem and proposes
the following, 1) to conduct calibration tests on a sample set of existing
meters to determine their level of accuracy outside the desired operating
range; 1if the results are acceptable to all parties calibration testing would
be expanded to all the injection meters 2) if the results are unacceptable
the existing meters would be calibrated for their specified operating ranges
and the'current injection strategy would be modified from continous injection
to i mitent injection to stay within the appropriate operating ranges. It
is ;nticipated that it will take until the end of March 1990 to complete this
project.

. /2




-2 -

After comparing the 1989 reservoir injection pattern pressure data with the
corresponding cumulative voidage replacement ratios Omega is confident that
the injected volumes measured to date have been accurate. The total injected
water volume at Waskada is metered and is calibrated on a semiannual basis.
Therefore, any inaccuracies which currently exist in the system occur at the
individual injection well meters and are being addressed.

Given the aforementioned information Omega Hydrocarbons Ltd. appreciates your
cooperation in reaching both a satisfactory and a timely solution to improving
the water injection proration factor at Waskada. Any input or comments you
may have with regard to this letter are welcomed.

Yours very truly,

OMEGA HYDROCARBONS LTD.

AT A

R.A. Brekke, P. Eng.
Engineering Supervisor - Manitoba

c.Cc.: W. Sharp
D. Boyko
Waskada Production Acct. File
Waskada Petroleum Branch Office
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Attachment No.

f‘”*
WASKALA BATZR INGECTION SUNMARY FOR :Novemder 193%
RELL UN-PRORATED  HOURS  WVERABE PRORATED 4 NELL UN-FRORATED  HOURS  AVERAGE PRORRTED
LOCATION INJECTION it SURFACE  [NJECTION & LOCATION INGECTION il SURFACE  IMJECTION
VOLUME PRESSURE VOLUME ] VOLUME PRESSURE VOLUME
{a*d) {kPag! {a*3i ] (n*3} {kPagl k]
B T T Y R T T I T T L T T T TP vy FHE R E R EF VR E R E AR R FFRE R 5440

'
$3-17-1-25 WP 15.8%6 72 00 26,3 4 S-35-1-26 WPM 72,184 552 5187 W119.5
5-20-1-25 WP 41,582 384 8319 <889 4 7-36-1-26 WPY 42,649 456 2832 ADLE
13- zc 125 WPW 70,951 784 4644 7175 8 . 13-36-1-2% WPM B8.243 524 977 V44,2
15-20-1-25 NFY 63,729 389 1747 VB0 % 15-36-1-26 PN 89, 142 726 W7 AT
5-36-1-25 WPY ¢ 140,35 576 4244 325 4 7-5-2-25 WP 8. 000 f; D) 0.0
*n-,o 1-25 WPM Sh.B12 338 8671 Vit 1 /f 5-8-2-25 KPM 46,870 b 8201 10,8

3-306-1-25 WPK 93.514 £9% 1055 visse g 7-8-2-25 WP 154.132 5G4 3067 V25R,:
:-;-39 -1-25 KPX 2.459 2 8000 41 13-8-2-25 #PY 95,627 552 sl V0.0
5-31-1-25 HEM 0,000 0 0 0.0 4 15-B-2-25 HPM  123.801 456 16 Vs
7-31-1-25 WPK 0.000 0 2 0.0 # 5-1-2-26 HPM 71.414 £24 5712 VALe.s
13-31-1-25 WoN 71.149 189 5308 #4718 4 7-1-2-24 4PH 38. 446 800 364 VLT
15-31-1-25 WPN 0,000 0 0 0.0 1§ 13-1~2-28 WP 47,968 32 47 »778.3
T-32-1-25 #PM > §0.387 800 1356 V0.0 4 15-1-2-25 4PN .27 455 7% 7549
7-32-1-25 ¥PN T 180,392 §% 4276 VSR 4 5-2-2-26 WPM 37, saa 458 8§92 b4
13-32-1-25 WP §3.797 480 230 1588 2 7-2-2-2 ¥PM 33.33 578 4955 V835
L4-11-1-26 4PN 0,000 9 9 0.0 4 {5-2-2-26 WEN ..6.'.'3“ 288 NI 4L
E-13-1-24 KPY 0.000 0 0 0.0 % 7-3-2-26 WPH 50,447 809 5224 Vel
7-13-1-26 WPN - 147.01h =28 1095 A4S 4 13-3-2-26 WP 84,311 896 1817 139,
i3-13-1-26 WPN 0, 000 0 0 8.0 4 15-3-2-26 4PN 40,003 576 HIT 8.3
15-13-1-24 WPH 0,900 0y 0 8.0 % 5-4-2-26 PN 19.32 168 2829 32,0
15-14-1-26 WP 0. 000 0 0 0.0 14 7-4-2-26 WPK  137.10% 643 KSCLA ) |
7-23-1-26 WPX 0.000 0 0 0.0 $&. 94-23-1-25 WPN 0.000 0 ) 0.9
13-23-1-26 WPN 98,934 436 5905 AL 8 1-24-1-75 ¥PH 0,000 0 0 6,0
{5-23-1-26 HPN 8. 000 ) 0 0.0 & 1-34-1-25 NPM 6. 000 8 ) 9.0
5~24-1-26 WPN 0.000 0 0 0.0 45N 7-1B-1-25 WPM 1,558,227 720 0 2580.8 v
7-24-1-26 WPN 0.000 0 0 0.0 #5480 1-30-1-25 WPM  3,882.300 720 0 4430,2%
TA-24-1-26 WK - 49,227 120 4880 VAi.5 4 S 7-11-2-26 WP 164,000 <4 ¢ \2Ti
15-24-1-25 WPK . 000 ¢ 0 5.0 4
S-25-1-24 WPN 75,424 215 56 945.3 3 HEEE A E R R EE R F R E R E R F R F R SR R E RS 58
7-25-1-2 WPX 72,124 264 263 o5 3 TOTALS: 9,345.030 15511.5
13-25-1-2% WPK 0,872 74 0 Lol 4 Bt L S U R B B E LR R E LU N FEE R R EL RS
15-25-1~25 WPM 0.000 by 0 0.0 &+  DENOTES MISSISSIPPIAN INJECTOR
5-25-1-26 WPK 138,414 648 381 729.3 4 SKD DENDTES SALT WATER DISPOSAL wELL
T-26-1-24 WP 164,223 576 1783 A6 8
7-27-1-26 WPN 142,882 424 342 V23,7
7-33-1-26 WPM- 73.535 800 768 WVANLE %
13-33-1-26 4PH 31.510 480 3[05 52 8
15-33-1-26 ¥oN 64.557 824 5747 £05,9 4
5-34-1-25 WPM 99,929 624 3515 VASLS 3
13-34=1-26 HPHN 84,947 648 3593 {ye.? §
15-34-1-26 PN 59,985 408 332 9.4
5-35-1-26 WPN 99,109 576 27 a2 o
13-35-1-26 WM 18.372 148 8943 V20,4 4
15-35-3-26 WM - 78.186 432 8311 26,0 4
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NASKADA WATER INJECTION SUMMARY FOR :November 1989

HRS ON

SDURCE WATER: 11-30-1-23 WP 0.0 0 '
ENRQOH TRANSFER -1353.5

iyt te it iy il

TOTAL SOURCE WATER = ~1355.5 #*3 -— (1)

PROD Wil + vven o T 3)

C)f{(l —— N \G.f-.

TOTAL PRODUCED WATER €11-30-1-25 WPN = 1857.0 &3 -— (2

TOTAL SOURCE WATER = -1355.5 »*3  naileac A

A dpiply W e

TOTAL WATER INJECTED = 155115 #*3 --- (142}

PRORATION FACTOR = 155115/ 9365.030 v wiw + swd ol

= 1.85632

g it i fe i ie e

OPENING LERSE TANK INVENTORY =  264.8 %3

CLOSING LEASE TAMK INVENTORY =  207.5 #*3

b iirirh

LEASE TANK H20 INVENTORY BALANCE = 57.3 3 — B
{opening - closing) :

TOTAL FIELD PRODUCED WATER =  16809.7 a*3 -— (2-3)

Ny i

WATER INJECTED INTO LAa WATERFLOODS =  5228.9 #%3

Syt vy

WATER INJECTED INTO KC WATERFLOODS = 0.0 "3

Sy v

WATER INJECTED INTO SWD MELLS =  9282.8 &3

i vy

-t

el 60 ST W v

mahh-l\m‘ D Swd wells
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~FREE WATER KNOCK-OUT
“ MWP: 517 kPa @ 939 C
WP: 175 kPa @ 409 ¢
950 a3/d 011, 1590 n¥/d Hy0
570 103 n3/d Gas

C TREATER

MWP:SL7 kPa @ 93°C ;
WP:173 kPa @ 30cC

1100 w3/d 011, 630 n3/d Hy0 ¢
570 103 a3/d Cas

A & B TREATERS

MWP:345 kPa @ 939C
WP:175 kPa @ 300C
Na?u\m

280 103 w3/d Gas

Field _

From
Field

Source Water From

}1-30-1-25 weM

Rl

waw 571
P T R e S

2 x 160m® Overflow Tanks

Quintuplex Water Injection Pumps

TXPHﬂ(Y Transfer line to

i
_
0il, 430m3/d Hy0 %

40 HP Rotary Vapour Recovery

|
!
I
_ !
|

OMEGA HYDROCARBONS LTp.
JUME, [985%

011 Transfer Pump

I1CG Pipeline 3203 /Bour

Recycle Pumps Compressor X —  __ _ _ L _ m _
q
] ) 10 .@@
800 HP 3 Stage
Gas noﬂwnnamon
—’ —d_ 65 103n3Al Through 1
- " 3rd Stagel @ 10 MPa i @
_ Lean Cas to
- Plant & Treater 2 Injection Wells
Fuel Ga :
3 s : Compressor
Mhﬂowba ) *I ! 5 ] Fuel Gas
e ] -—-@H G @~~~
hl 2 x 160m? Trucked 011 Storage Tanks ....»A.l.ﬂ‘..\et—h 2 x 79503 Clean 0il Storage Tanks
Wty
. * PELERE £ [ 9
RS LARE I VU .
A b v £ L : ! WASEADA 11-30 BATTERY FLOW SCHEMATIC
Centrifugal Charge R Po~p m.rJ_# Line I.D.'s STMBOLS
Pump Mwﬂﬂnﬂw”n _.r.w . _. g ®— 3 Phage Flow % Orifice Meters
ty To Injection = : —C——C 0il & Water P.D. Mecars
7l vells 4 Swp leayes r ot O valve Mantfolda
—- [V e Water Bey7] Pressure Safety
e h _t.—. fu_rr.’. ———— Gas : Eqﬁkﬁu
a — . — Pressure oy Baergency Shut—
3 <9’<A. s ' Relfef ESD) down Valve

wxz GOLOSWORTHY, OF THE CITY OF REGINA,

ND SAY THAT [ DID PERSONALLY

MANITCRA LAND SURVEYOR,
SUPERINTEND THE SURVEY




FEE 13 "3 183348 FROM PETROLEUM-WASKALR T WIMMIFER FRae . 2az

o BRI

- HYIIRNCAPRONS

(\ PO. BOX 130. WASKADA, MANITOBA ROM 2E0 .

March 3rd, 1989.

Department of Energy & Mines,

Petroleum Branch, ‘ DEPT OF ENERGY § WINES
Box 222, ! pEYROY =t NRANGH
Waskada, Xanitoba, E
ROM 2EO. i VAR 3 1980
1 .
Attention: lan MeGregor ) s
Petvoleun Inspector | WASKAOA DiSTRICT OFFICE

Dear Sir:

Re: Battery Modifications

As per your letter of January 10, 1989 I am enclosing updated battery and water
injection plans for 11-30-1-25 location.

The water, oil and gas flowlines have been drawn on separate schematics for
clarity.

Also enclosed is an equipment list and capacities located at 11-30-1-25 Bactery.

Yours tru

Plant Fofeman.

SN/sw

attachment /8
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13 793 1d:47 FROM PETROLEUM-WASKADA T2 WINMMIFERG F

(MEGA WASKADA
ClL PRODUCTION

Ireating System:

Free Water Knock-out (morth) {horizomtal):

Larsen ard D'Amico

Serial #T4939

Volume - 75.5m

Size - 12' x 36'

Maximum Pressure - 50 psi
Working Pressure = 37 psi & 90°F

Free Water Knock-out (south) (horizontal):

C.E. Natco

Serial #1M1967

Volume

Size

Maximym Pressure — 75 psi @ 23°C
Working Pressure - 36 psi @ 33°C

Horizontal Treater:

C.E. Natco

Serial #L-8-165

Volume

Size - 2,438mm x 9,144mm
Maximum Pressure - 75 psi
Working Pressure - 30 psi @ 36°C

Vertical Treater:

C.E. Natco

Serial #L-8-157

Volume

Size - 2,438xm x 8,382mm

Maximum Pressure - 345 kPa @ 93°C
Working Pressure - 220 kPa @ 44°C

Gas Boot:

Constructed on site
Volume - 25 Bbls.,

Size - 30" x 30'

Working Pressure - 2 ozs,

Storage:

2 - 5,000 Bbl. production tanks
1,000 Bbl. emulsion tanks

500 Bbl. emulsion tanks

400 Bbl. pop tank.

40 Bbl. pop tank (satellite)

I

= {a W
t 1

g
:

72 - 5 H.P. Robbins & Meyers moyno recycle pumps
Maximum capacity - 12m? /hr. each
Working capacity = 10m? /hr. each

atvachment/1
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_ikes:
Tank Farm:

Length - 190 ft.
Width - 98 ft.
Height - 4 ft.
Metering:
Shipping o0il - I.C.G. Unit:

Bi-Rotor )
Minimum Capacity - 320 L/minute
Maximum Capacity -1,600 L/minute

2 - pumps - 20 H.P. - 1,730 R.P.M.
Maximum Capacity - 33m? /hour each
Working Capacity - 24m? /hour each

FHGE .. BU

attachment 1A




[ e &} 1o - - e LA AL B B S S I R ) S S A = Y N T

Inlet:

Maximum Capacities:

Battery Produced Water
11-30~-1-25 Source Well

Other - 11-22-1-26

Working Capacities:

Battery Produced Water
11=30-1-25 Source Well

Other ~ 11-22~1-26

OMEGA WASKADA
WATER INJECTION

Sub-total

Total

Sub-total

Tetal

Storagg:
2 - 1,000 Bbl, oOverflow Tanks
2 - 400 Bbi. Skim Tanks
1 - 400 Bbl. Suction Tanks

Injection Pumps:
2 - 150 H.P. Nationals

Working Capacities
Maximum Capacities
1 - 125 Wheatley

Capacities
Maximum Capacities

Other:

Total Storage Capacities

- 1 @ 800m*® /day
- (x2) 1,000w?® /day

~ 500m? /day

Sub-total

1 « 100 H.P., National Pump

Maximum Capacity
Pisposal Wells:

Maximum Capacity!

Wlidinirgoa

1,000m? /day

250m” /day
1,250m? /day
__250m® /day
1,500 /dav

650m* /day
__170m /day
820m* /day
0w [day
820w /day

159.0m?
63, 6m?
63. 6m?
286.2m?

S D R

800n* /day

__500w® /day
1,200m* /day

800m? /day

FHIZE L BT

1-30-1-25 - 250 + m?/day

7~11-2~26 - 60 + m? /day
Working Capacity:

1-30-1-25 - 170m?® /day

7-11-2-26 -  Om?/day

attachment /2




FEEB 13 "9@ 1i:47 FEOM FETROLEUM-LIRSKADRA TO WIMNIFES FRGE . Buo

o~

..etering:

Battery Produced Water
Source Well

Disposal Wells

Individual Injection Wells

Overflow provisions are provided from the skimmer tanks plus the suction tank to
the overflow tanks.

Alarm Systems:

Connected to the Process Alarm System which alarms Local or to Remote Radio
System.

Locations of Alarms:

High Level Suction Tank — tank height - 5m
- alarm height - 4.20m

High Level Overflow Tank - tank height - 5m
- alarm height - 2.4Cm

High Water Sump Level

Emergency Shut-down on Injecticon Pumps

atlachment [2A
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GAS

Fo TRGLEUM~WASKADA

TG WIMMIFES

UMEGA WASKADA
GATHERING SYSTEM

Pressure Relief Valves:

Horizontal Treater — Maximum
Vertical Treater - Maximum

Free Water Knoek—out - South
— Nerth
S:orage:
1 - 400 Ebl. pop tank

Flare Pit - Height - 10 ft.
Width - 70 ft.
Length -~ 30 ft.

Metering:
Orifice
Orifice

Ccmgressor:

Pressure = 50 psi (344 kPa)
Pressure = 50 psi (344 kPa)

- Maximum Pressure = 30 psi (344 kPa)
~ Maximum Fressure -~ 50 psi (344 kPa)

tin (chart drive) located in Gas Plant
run {chart drive) located or each Treazter

Located irc Vapour Recovery Umit

40 H.P. unit
Working Pressure - 210 kPa @

Segarator:
Bennitt & Emmott Ltd.

80°¢C

Maximum Working Pressure - 97 kPa

Maximum Tewperature - 121°C
Working Pressure

T
I

Im

attachment/3
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HYDROCARBONS LTD

WASKADA 11-30-1-25 WPM BATTERY

WATER FLOW LINES

‘I

EMATIC o FEB. 1949
Bya 3. NAFI [
Ryviend: m | beuitng
Greve
Header

Froe Water
Knagh-0

-
Sarolite

‘n

.-"‘
Treotee

ecyele

~3
=

Yy

To Flald

Emargency $hut Dewn

Waler
Infection

-

o

Ovarflow

Th.

Fr.11-30~-1-285 Source Wail

g

kL

Lond Line
n

iy

Load Line

)|

Lead line [~

il

Loed Lina ]

Load Line ”A

Emulsion
Th.

1000 bl
Emuieion

)

000 bbl
Eanpision
Th.

1000 bk}

Condanrete

Load Lire
Control

&)

1

$00C bb)
Feoduchion

Tk

\ 5000 bkt
Froduchion

rca
Purrp

Yepon-
Recovery

Ironuaﬁ

@e., £1 d34

gr:at

HIPASEM-WA304L3d Wodd

EQG " 3LHd




F T +vorocameons LTD

OiL FLOW LINES

WASKADA 11-30-1-25WPM BATTERY

SCHENATIC Suis FEB. 190°

Spemy:

$. NAFE Camtgwe atyryet .

File - | neoming

flald Group Line

-

Flgtd
Grovpllnes

—
p—
——
—
prear

Load Line . Load Line
n i

i

1000 bl
Emulsion
Th.

lood line =

aly it

1008 bbl
Emvltion

Load Ling

& Control

~

I - ™
Fron “M.aq | w20
Soralite
F 1000 bbl 1000 kal
. Lead Line Emylslon Emuplrion
£
¥ Th. \ .
L P _wJ
) 1000 bl 1000 bbi
toad Line ] Emuision Cendensats
|
rt\ﬂa?s Grovp - =4
wate ]
4™ Treater, I - -
- _ 1
L
Recycle
o E
bhi\ 7400 bbl 3000 bb! 2000 bbl
Waober || Watar Water lnjection Production Peaduction
Th T% ‘
Th
AObht
W
100€ Wbl "

Werer

Owarfiew — ico
™. Pump
.-nm mrnnmec.
Vapour
Recovary !
- T¢ *1CA’ Pymping Stalicn o - e ] ——

8. €1 934

E5F 01

Wod 4

HIRASHM-LGIToOH L 34
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HYDROCARBONS LTD.

1300 SUN LIFE PLAZA T
112 - 4th AVENUE S.W.
CALGARY, ALBERTA, CANADA T2P OH3

TELEPHONE (403) 261-0743

May 27, 1988

MANITOBA PETROLEUM BRANCH
555 - 300 Graham Avenue
Winnipeg, Manitoba

R3C 4E3

Attention: Mr. Bob Dubreuil
Chief Petroleum Engineer

Dear Sir:

Re: MWaskada Proration Factors

This letter is in response to your concerns regarding the proration factors in
the Waskada field. After a thorough review of our operational procedures and
production accounting system we have identified three possib]e causes for the
prorationing problems; 1) meter calibration 2) wa determi and

3) lease tank production.

During November and December 1987 all the t satellite meters at Waskada
were recalibrated by Raybern Meter & Controls Ltd. Several of the meters were

found in _poor working order and have subsequently been repaired. As shown in
Attachment 1 the sum of the oil and water proration factors has shown a marked
mem was completed. Omega intends to
maintain the accuracy of the satellite meters by racalibrating eaﬁh meter on a
semi annual basis. To ensure measurement accuracy at the -30-1~ WPM
Battery the gj] sales meter and the total water production meter will continue
to be recalibrated on a monthly basis and a qgarEerly basis, respectively.

Water cut determinations at the test seperators and at the lease tank wells
have historically been a prob]em at Waskada due to wellbore slugging and tight

emulsions. MWellbore slu has been minimized by endeavouring to pump off
the production wells. §evera1 different methods of breaking the emulsions at
Waskada have been tried but regardless of the amount of heat and/or chemicals
used we have found that on some wells a certain portion of the samp]e has not

broken. This portion has been classified 50/50 0j] and wat%r.
performed on this tight emulsion indicate that the sg]zt should be nearly 100%

water and this change has been instituted,
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In our review of the existing production accounting system it was noted that

roduction from th k wells are assumed to be measured 1
Eccurafe EE] We have commenced work on
t cts i of rded
tank wells, is includes a review of water ¢ trucking fr
wellsite sales tank and additional measurement at the Battery 1ével.

By August of this year Omega believes that it will be in a position to assess
the strategies that have been implemented and to determine if further action
is required. If you have any questions or comments please feel free to
contact Mr. Richard Brekke in our Calgary office.

Yours truly,

OMEGA HYDROCARBONS LTD.

B ek

G. A. Cormack
Manager, Production Operations

c.c.: W. Sharp
R. Brekke
D. Boykoe/D. Sharp
Waskada Production Accounting File




Attachment No. 1

RASKADA PRORATION FACTOR KISTORY
EFREREEEE BEREEERE RS EHEEEHEFRELS

107AL
BiL H20 BA3 FLHID i

JAR 19B6  0.B2386 1.71506 2.35718 2,33872

FEB 0.87276 147349 2.33496 2.34645
WAR oo 079002 138987 2.45664 -2.15%89 - ——
APR 0.88570  1.36%09 2,4%678 2.20483
MY 8. 89712 1.36407 L.08TIE 2.28114
JEN 0.77530 1,293h% 2.87377 2,094t
ik U.77822 1.37037 2.38955 2,15639
ALG 0.84445 1,p6%01 2.56438 Z,31346
—SEPT - - 0,34743  1.39623 2.42509 -2,243t6 - -~
ocy 0.98063 1.37094 2.72B48 Z,35159
oy 8.9906) 1.19013 2.537198 Z.180B4
DEC 101444 1. 40440 2.30147 2,41884

YEARS AVE.  (.87088 1.41621 2,47397 2.78709

AN 1987 0.99331 1,21389 2.03963 2.20720

FEE 0.93748 1,33884 2.17620 2.27632 |
HAR 0.86417 1,35148 1.74081 2.21545 !
PR 0.92706 1.53537 2.06348 2.46243
mAY 0.91199 1,83303 1.79277 2.34504

N e 0, 90475 0 1,62545 173849253020 ———
L 0.81836 1.74B38 1.7107¢ 2.56690
Alls 0.84251 1.38203 2.20027 2.42454
SEPT 0.81279 1.06123 1.94851 2.47402
ocy 0.82278 {.B1030 1.69580 2.63328
KoV 0.78130 1.90973 1.57403 2.49103

DL - G.78330  1.77619 - 1,62015 -2.54149 - —

YEARS AVE.  O.86517 1.59886 1.B5840 2.48403

JAN 1988 0.79862 1.59908 1.73097 2.39770

FER 0.73380 1.38368 2.00377 2.11748
— AR - - 0.87521 1.19226 1.93197 Z2.06747

AR 0.83658 1,35435 1.80433 2.190%3

HAY

JUN

i

Abib :

ocy

NGV

DEC

YEARS AVE.  0.81103 1.38234 1.86782 2.1933% \
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Manitoba O

Energy and Mines Petroleum 555 —-- 330 Graham Avenue
Winnipeg, Manitoba, CANADA
R3C 4E3

{204) 945-86577

April 19, 19388

Omega Hydrocarbons Ltd.
1300, 112 - 4th Avenue S.W.
CALGARY, AB T2P QH3

Attention: Mr, Gordon Cormack
Manager, Production Operations

Re: Proration Factors - Wagkada Battery

Attached is a graph showing reported proration factors for oil, gas and water
for your Waskada battery in Lad., 11 of Section 30-1-25 (WPM). Continued
deterioration of these factors would suggest unsatisfaetesy  speduction
measurement practices and/or facilities.

Because production from different Units and non-unit wells is commingled prior
to measurement, the indicated inaccuracies in production measurements give
rise to serious correlative rights concerns. Further, such measurement
inaccuracies make it virtually impossible to optimize reservoir management.
For these reasons, improved production measurement in your Waskada Field
operations is considered to be a necessary pricrity.

You are therefore requested to proceed with any and all steps necessary to
improve production measurement to an acceptable level and to report to this
office prior to June 1, 1988, the results of your actions and a specifie plan
to ensure continued acceptable production measurement.

Yours sinecerely,

Bnlg:. -
m;ﬁg B

L.R. Dubreuil

Chief Petroleum Engineer
Petroleum Division
LRD:dah

ce: Waskada Office
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