Manitoba

The Oil and Natural Gas ) Fra - " " Room 309
Conservation Board Voo e ‘- Legislative Building
i © Winnipeg, Manitoba, CANADA

R3C 0v8

(204) 945-3130

U O

Omega Hydrocarbons Ltd.
1300 Sun Life Plaza II1
112 — 4th Avenue S5.W.
Calgary, Alberta

T2P QH3

Attentlion: Mr. G. Cormack,

Manager, Production Operations

Dear Sir:

Re: GCas Injection — Waskada Unit No, 1

Your letter of February 22, 1988 relating to continued gas injection
in the subject Unit is acknowledged. Review of the performance of
wells in and around the Unit, shows no major negative performance
indicators. This suggests that continued gas injection is not
having a negative effect on ultimate reserves at this time.
Consequently you are authorized to continue gas injection in the
subject Unit through the well, Omega Waskada GIW 6-30-1-25 (WPM).

We suggest, however, that you continue your investigations with
respect to storage alternatives for the gas., As has been evidenced
in the past, production performance assoclated with a gas injection
project can deteriorate rapidly and with little advance warning.
Should such performance deterlioration occur, termination of gas
injection in the subject Unit may be ordered to minimize losses in
recoverable reserves.

Yours sincerely,
GAISINAL SIGNED BY
CHARILES 8. KAHG

Charles S. Kang
Chairman

LRD/HCM/CSK/sml

be: Petroleum
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To Charles S. Kang From: J, Clare Moster
Telephone:
7] Take Action D Per Your Request [] circutate, Initial @ For Approval and D Make Copies
and Return Signature
[J May We Discuss [ For Your Information [ Return With Comments [ Draft Reply for [J Please File
or Revisions Signature
Comments:

GAS INJECTION - WASKADA UNIT NO. 1

In response to Omega's letter dated February 22, 1988 (attached), the

enclosed letter from the Board to Omega is recommended for vour signature.

MG-1298  PS-f-182



e ™

Cicge.  Hyobo cartbono v | W e r

/300 Son Al/e- /O/G-Za._.ﬂl
sz -4 Ave S
Cokyiery | Albherta

T2 L OoH3

Aftention : Mr. &. Cormack,
Managér, frodion Gperttions

/?-e o éao Iry:qﬁm - &)adbﬂ(k,ﬁ&n,/—,{/o/

Vﬁcz/ e % ;fé/zz(//;a 27, /FPEES W;
7o c’jéﬂ?‘//’/ﬂ-é’/ F e /;?/'ae&/‘/m v e de Clsre 7
W S s 7O v and /Léf/&i//&-—a
/”%Q"/WQ’ il s | e ATiiggerds L o

Cor Fortceed o W/ﬁ‘ft_a o PO /mﬁ -
—%274/74’«;4 W Cr? R Lo/l peaeir i g2 K-

R /57_7,& : Comegmﬁy Gyote 222 G ROV jecf
Ao conTihnoe 773 npeid )i A e z’:ho/fM
o Wr'fﬂﬁzwﬂf%gta Kﬁfé}éo ) %ﬁﬂm)% Firee {
yoer mv@stigatrons LI PL neapect it ) [t

@l /e %9’ Ao gazo. W A5 Z
WM@ o —Hlellrrpr—ate— > Lodetdcales’
i a Zao ngel) o ///‘7&/46/ Crort. Hodiirsorezle
/Wé Bl W G v e wmm—}e%- Shoceid

g wce A pe‘/é/‘mmtg,m %'&?ﬁt’_}’.&/‘d z 107 Occcer, foMmaﬁh
ﬂ% 7&0 ,W/'&n m ?na;b Lo o ered i 2o

Alctnlrplell. fzasyr iAo

55 pﬂﬁ'@/()- ?;{
o AR MAN



HYDROCARBONS LTD

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

TELEPHONE (403} 261-0743

Manitoba Department of Energy and Mines
Petroleum Division

555 - 330 Graham Avenue

Winnipeg, Manitoba

R3C 4E3

Attention: Mr., Clare Moster, Executive Director

Dear Sir:

Re: MWaskada Unit No. 1 - Gas Injection

In compliance with the conditions set out in your letter of September 18,
1987, Omega Hydrocarbons has completed a review of the production performance
of wells in and adjacent to the gas injection project at Waskada Unit No. 1.
As a result of this review, it is the opinion of Omega Hydrocarbons Limited
that the ultimate recovery of hydrocarbons can best be achieved through:

1.  Continued Board approval of lean gas injection at well Omega Waskada
6-30-1-25 WPM and,

2. Continued suspension of the gas oil ratio limitations outlined in
Board Order No. PM 47 for the Waskada Unit No. 1.

We recognize that conditions in the future may change and respect the
Board's authority to re-evaluate and, if required, terminate gas injection.
However, at this time, we believe that the performance of the gas injection
project to date supports our objective of lean gas storage and Upper Alida
pressure support.

Qur efforts to eliminate communication between the Upper Alida and the
Lower Amaranth have been successful. Well Omega Waskada Prov. A7-30-1-25 WPM
has been converted to a Lower Amaranth water injection well. There are no
other Lower Amaranth wells being adversely affected by the Upper Alida gas
injection.  The Lower Alida at well 10-30-1-25 WPM may be receiving some
support from the 6-30-1-25 WPM gas injection however, the well performance
continues to improve., The Upper Alida wells at 4-30-1-25 WPM and 12-30-1-25
WPM continue to show an excellent response to the gas injection at well 6-30-
1-25 WPM,



We have also reviewed the potential for alternative gas storage
locations. Our studies indicate that the future value of the limited gas
storage volume cannot justify the expense of an additional well recompletion
or additional surface facilities. Although the gas may prove to be of some
value in future years, it is currently proving to be most valuable for Waskada
Unit No. 1 pressure maintenance.

Attachment 1 contains a detailed review of the performance of each well
in or adjacent to the Waskada Unit No. 1 gas injection project. A production
graph and a production printout for each well are also attached.

We look forward to your continued support of this project. If you have
any questions regarding this submission, please contact me at (403} 261-0743.

Yours truly,

OMEGA HYDROCARBONS LTD.

cr-»—v-"'/é—

Gordon Cormack
Manager, Production Operations
DOR/ns/Letteres

Attachments.

c.c. T.J. HALL
Waskada{MC) Pressure Maintenance
Monitoring File



Attachment 1

2-30-1-25 WPM (LAm) This well has not been affected by gas injection at well
6-30-1-25 WPM. The well performance is expected to improve in the future 1in
response to pressure maintenance at well A7-30-1-25 WPM,

3-30-1-25 WPM (MC3b) This well is on structure {top MC3b porosity) with well
6-30-1-25 WPM, During the first six months of gas injection at 6-30, the
well's o0il production increased to greater than 300m”/month, the water cut
decrgasgd from 90% to 30%, and the gas/oil ratio increased to greater ghag
500m~/m ) ?uring November and December 1987, the GOR fell back to 473m¥/
and 340m°/m” respectively. These production trends suggest that the well is
in partial communicatign with injection well 6-30. The well has now recovered
in excess of 16 000m” of oil and, although some gas breakthrough is now
evident, 0il production continues at high rates. Continued production from
well 3-30 has the advantage of reducing the migration of gas into non-working
interest lands in section 28-1-25 WPM.

4-30-1-25 WPM (MC3b) This well is located structurally down dip {MC3b} to
well 6-30-1-25 WPM and has demonstrated an _excellent _response to gas
injection. 031 production has increased from 14m3/m to 172m3/m, the water cut
has decreased from 98% to 60% and the GOR has been relatively low since gas
injection was initiated at 6-30. This well 1is predicted to continue to
perform well in response to the top gas drive from 6-30.

4-30-1-25 WPM (LAm) High GORs were observed during the last six months of
1987 however, these measurements often coincided with low oil production
rates making accurate GOR measurements difficult. The oil production from
this well has always been erratic and it does not appear as if gas injection
at well 6-30 has adversely affected production,

5-30-1-25 WPM (LAm) This Lower Amaranth water injection well has not been
affected by gas injection at well 6-30. It is worth noting that the well was
previously completed in the MC3b and watered out shortly after water injection
was initiated in the MC3b at well 6-30-1-25 WPM in 1976. This demonstrates
the significance of structure in the MC3b in controlling fluid movement., It
is 1ikely that the MC3b at this location would have responded favourably to
gas injection at well 6-30.

A7-30-1-25 WPM (LAm) The problem of gas breakthrough from the MC3b at 6-30-1-
25 WPM into the Lower Amaranth formation at well A7-30 has been well
documented. The communication channel at A7-30 was squeezed off with cement
in September 1987 and Lower Amaranth water injection was initiated on December
8, 1987.

8-30-1-25 WPM (LAm) There has been no response to the 6-30 gas injection at
this well.

9-30-1-25 WPM (LAm) There has been no response to the 6-30 gas injection at
this well,

10-30-1-25 WPM (MC3a) This well is the only well in the area completed in the
Lower Alida (MC3a). Since gas injection was initiated at 6-30, the well




-2 -

has_had a decline in the water cut, an increase in o0il production of about
50m3/m and a general trend of increasing GORs. These trends may suggest some
partial pressure support from the gas injection project or from water
injection at 15-30-1-25 WPM. In either event, the well is performing very
well in the absence of any designed pressure support system.

11-30-1-25 WPM (LAm} There has been no response to the 6-30 gas injection at
this well.

12-30-1-25 WPM (MC3b) As in the case of well 4-30-1-25 WPM (MC3b), this
structurally low well has benefitted from the up dip gas injection at 6-30-1-
25 WPM. Since gas injection was initiated, the o0il production has remained
relatively constant. However, the water cut and GOR have declined
significantly.

12-30-1-25 WPM {LAm) There has been no response to the 6-30 gas injection at
this well.




0¥

0s

00%

00S

00C?Y

0005

00007

———————6-9-0— EW/EW - H09
888-— X 1N0 H3lYM
L867T 9867

S0 6% 5T EW ~ “II0 IALTWAD — [ ——

80-20-88
ebaunp W/EW — TJI0 ATTHINOW

SB6T 14-°11 EBGT =4: 1213 86t

08671

|

1
3

1

T |

ov

o]

Y I -1

003

L ARG U -

.
AL

[V A S W

Py

00T

i

il

0007T

| N |

00007

0T

0s

008

0005




T LI L

00003 0008 0007 008 003 05 oy
rmrrrr1r T

1987

WATER CUT X —B868H——
80R - m3/m3 —6660——

©
®
o
-l
——— g
O o0
j — i
p
<
=
0 @
aJ et
i o
~i §5\:5
o L jige
O D
| 2.
D R I —— o
m g
[
m o—
~— S o
®
S) S &
/——_"—
N x
T ~
I 2 g
-4-::::“-';;:> E 1 1
o % 2d
~ o O
e 5
—— E g
\\ D
- £ 0
™~ o
@
- 8
= “
[ T N S Y Lo " F S o | 1 L 4. i 4 Ll . i 1 ' i 1 i L 1 S
D2ONT noG 03 05 213 g T
[ ) 1 L L L [ i1 1 [ L [ [ i L1 1 I 1 [ 1 1 1 [
G3000'Y 0000S 00007 000S 000F 00s 00T



00?0? 0005
T

05

1’0

\
b7

(0) 04-30-001-25 WM (0Q) =

TR T R R B

2= 7

-

—
°<—§

e e e

—

I N T B R T | 4 N

Ul B S S G B |

007 0s

"I T U N N R | n 1

o g

1987

1986

\3/35523?3

1985

1984

WATER CUT ¥ —&8&5
GOR —~ m3/m3

Omaga
88-02-08
15: 29: 40

1982 1983

1984

MONTHLY OIL — m3/M

-"LJ— CUMLTVE OIL ~ m3

1980

Ll
S3000° T 00005

60007 0008

elelt) 008



09

0007

0005

00007

00%

OPQ

T

L

07

08

i

——————0-9-0— EU/EU - Hoe

T

T

T

LRI

a88— X 1N H3LVM
LB6T 9867

e (- o ——evesamy

Lo

S867¥

h

LV 3G 6T €U — TI0 3ALTNND — [ ——
80~20-89
eBoug W/EW = IO ATHLNOW ——
ve6t €867 286F 7867 0B6% ﬁ
-y lm
4o 48
) 7]
12 s
) -
\ : 1 7
A ] w 18 48
{ / I i
\ J P
NP ] :
PN Mt. q16
P 16 18
|
|
| P 1
._ i
| 4
ﬁ £ |8
S
...@ -
N
1¢ 18
w o
G2-T00-0E-¥0 (2) °




oF

oS

00T

00g

0007

000S

0000t

T

LB

,J‘::.
.xﬁ
JLA I N I

g

———9o— EW/EW ~ HD9 SE 7S 6T

B80-20-88

¥

LI L

ot

T

0S

Sa88— X 1IN0 H3LvM absuwg
L8567 9867 SBe67 141 EBGY 26867

“ys (0) WTM G2-T00-0E~L0 (0)

€W - TI0 SALTINAD — |

W/EW = II0 ATTHINOW
867

0867

-

14§ 1

1)

05

Li L 1 3

00%

—d

I R

O -

'\

oS

L.y 1 )

00T

0007

o

00S

000S

00007




oF

0S

00%

008

0007

000s

00007

——————9-96— EN/EW ~ HO9
——aa8— ¥ IND HILYM

1°C

rr e
LILELEL

| i
L L volA .\ v
N - //-_._. /ir/. «._ <
L | A4
- F
- BF
- - 1ll.._.
n
..—
T
e - 1
n T
Ul
n
o gl
o u o
= - h M _.uu... gk
5 L
C i

LBGT 9867

!
|
!
-
N\
o
v
Vo
Voo
|
sy

GBET

i

(2) WIM

95 95 5T
80-20-88
efauQ

867 EB6F c8sT

n
-
5 ' ] i ph

2-100-0E-80 (0)

€W ~ I0 IALNAD — [ ——
W/EW = 710 ATHINOW ———

o%

0s

(010} 3

00S

000%T

0008

186} 086%
-
- -
J —
-t -
- -
- -
- -
- -
-
-~
- -
- -
- -
)
“1& -
- -
-
-
<
i
- -
m
i
- -
- 4
o
Yo ]
B -
'
- -
- -~
i
r
. =
.~

00007




ot

0s

00v

008

0007

00085

000C¥

———6-06— EU/EW -~ HO9 LE 6C ST -
/ 80-20-86 EW - I0 2ALTWNT — [ —
——8-8-8— X 1ND H3LlVM eliswq W/EW — TI0 ATHLINOW

LB6T 9867 S867 PBE6T EBET cB67 186% 0867 _

- j, q | Awoooooooo =

31'0

L1
007

1)

05

i

T T R R W
F |

o0%
0007

A

P
I

¥
A

T
i L1
00007

d wvy  (0) NTM G2-T00-0E-60 (0)

ot

oS

00S

000S




———8-006— EWU/EW - HD9
——B8-58— X% 100 Y3l¥Mm
LB6YT 9867

oF
T
7'0
T

05

007

005

0007

0005

000073

ﬂm\m\

2€ :20 :97 EW - IO 3ALTNAD — [ |_———o

80-20-88

afsuQ W/EW — TI0 ATTHINOW -

SB67 re6t EB86T cee6?’ 1867

(0) WTM S2-T00-0E-0T (0)

0867

14 1 1 3

01

F I |

00y

NN U —

[ W

o

05

11 1

00%

00ct

il i

0000%

0%

05

005

0005




ot

00V

00S

Q00T

000S

00007%

——————896— EW/EW - H09 EW ~ I0 3ALTWAD — [] ——
———888— X LND H3LYM W/EW ~ TI0 ATHINOKW e

_....BBey_ T /BeY 7 86y T GeeY T ¥EEY T EBGY M - -1 SN 1 : -1 S
ST IS R

R

|
| ‘, _ ” h i W
i 1 ;
| _ | ﬁ
: ; !
= — - - - - + - - - - - - — “ ———— ‘e‘\\.lﬁ - -
: |
‘ H 1 .
. i ; ;
- — e e e - - - - - - H 5 — -
. ' _
o - -— —_ i -+ : ¢ - i e -
[=] , i ; ¢
- .G._,... —_— B B ! { -0
- - (. = *.‘Pﬁ‘ ﬁ S - - - < - - [ — - -
: - f H ¢
L - N . : B H 1 I - -
- — - I U W . e P el 4 - P — + & " . - - : - -
d d
- - H . : i i -
b 4 : . i _ |L lm -
i i i
; i “
i : 1
- - - - . R -
] H
, :
! :
- [ -4 . & - - - i -
| ;
= T —_ o4 -
= = - . i — l_% -
- e —_ : - -
» I — 4 -
L I F- .
i
= - . - — E
L B — SR
[ oy
{
i
i !
i :
- = — - =
i
¢
'
- - -
i
4 J
1
3¢ 4
mf
. o -4 -
- : S
-+ -
e

“7(2) NTM G2-T00-0E-T7 (2) S

oF

oS

007

005

0007

0005

00007




00007T 0005

Trrrr | i )

ET‘@%%‘ll T qg T

1987
WATER CUT X —888——
60R - m3/m3 —066——

1986

~
=
N
X
N~
p— n
@) o
— -l
=
~
E: o —-‘::::>
LD 3
o
Qd < -
I & $8
-]
< =]
—— Sudl
') — Ly
O £ FEB«
l 2 ol
o) = 4
m =
|
J
~3
F i m
@®
e a
X
P s
—~—TTT g3
- g ]
& J
N “EE
S > w
T 4 >
— E 5
T~ .
~—~— 8
a
L |
|
_-—L-.L_L_,L_‘ i S W) i i 4l ] i 4. 1 _._ni
AET 105 ont 05
[ L 1 1.1 3 L 1

1 1
0000¥ 0005



———©©0— EU/EW - Y09 »S '60 9F
80-20-88
———saa— X 1ND HALVM eBewg W/EW — IO ATTHINOW

LB6T 9867 SB671 14°1°1 £86% ce6T 186°

ot

0Ss

003

005

0001

0005

0000%

“7 (0) NTM GZ2-100-0€E-2T (&)

0867

4]

1

I N T . |

8]

0g

00T

G

[ T R W S

21T

EW = I0 JALTWND — L ——

| -]

00%

elelole]

0%

0S

00S

eleli)

ooes




[N} 1070 H 44
00 HY 16"ES
] 100 =4
0°0 109 Ay
0% e H:J 1
o' 100 18718
[} 10°0 16°08
0e ¢'0 1905
0 HiN 1576
6'9 1070 LB
[ i} 159
[N o0 1E"CH
[} 100 BTy
1] Hd 1LBE
[N Hil] 16"BE
0'0 N 1848
(3] HiN Hafis
90 100 18"
00 0°0 H%
(X} 12
9% 1E'EE
%0 H 4>
4" ABIE-
[N ] i8'e
0*0 i0°1E
[ ] H 4
00 H3:
070 19°82
(] H:} 14
80 Ha) H 314
00 10°0 1972
0 00 ire
0°¢ 60 ETE1
[N] ] 41
¢ 0 -4
[1N:] 0% Hil 1
[N’} 00 Hi!
K] 00 o 4
o1} 0% A
[N Hik H:a
00, HOR I
0" 10°0 100
00 1070 Hoag
Mmoo, H
SYRTI™) 1AWA"I"D ISVSCMND |
¢ EHINT
¢ 40N
0 THIN
FEIETHIT
80-70-68
ebasg

gLEH

m

IESE

190N 1710°KM)

==

GO0 OO0 OO0 6o Do o DS o0 oo

S S eSS e o

Scococ s oo

codadsS o=

S o e oo S o

Do 00 oo o o oS o
E~T N — T = -

e e - -]
= -
goessssos

1

58"l

=

. I I
CO OO0 OO DO D0 To 00T o SO

Y

=R - - - == N = = R — -

1
H
'
I
1
I
'
’
i
i
'
i
v
'
'
I
]
1
]
i
]
I
]
'
]
¥
1
H
1
'
]
i
)
i
1
i

-

3

-

- R R RN - R =

P}
=)

SS8casa

oo eSS

X O oo oD oo o000
o3 P = 1

3]

10008 107741 ETHE GETO
B2 SN B W C I A
611 19R°9 (BT9B 1977
186 iGe°L B8R 1T
1087 185°BT {9°%6 iB°I
19 1EL'S ITGE 197
19 IE'B IETBR IL°T
S8 ETE 1T 8%
168 LT O BE9 IET
188 18T U e
1Sk 4t WUIE i
198 0¢'] JETEE NI'E
B 08T I0%08 177
196 #STT 02009 Lt
ES1 119°C GECBL TTT
{174 T AF T L B
16BAT 1GB°IC 10°L6 1071
1001 iBB'T 1E'S% 1970
1841 HEETT GETEY PO
1187 165°6 19706 1%}
10b1  168°HT IG'E6 11T
006 10T°HE 12006 IT7T
W IRLBTETH LT
iB¥ BE°B IE'6B 191
I BT N I
109 IEB'T IB'EL 07T
196 T OGETEL BT
L B A AR A - B O 2
EAN DN N I PR
W0°EE 1871

[0 A

[~ AT

[t 2

T

I 4

o
¥

i

4

R L
o el ool el

& o
-

aim4

134 KO LON NINi KD
1T-01-2861 NGdd NO -
1000607007 LSIEILNT ININYOM
“NVR JON1ADYC

LOIWTN GZ-T100-DE-20(0) TIM
35Vd ¥1¥0 NGILDNOO0Nd YIIND
[N 38018

L

B0
ha

.

P BR L J

—

T 0l on U3 k. B3 oos o OO
= -

LS d S S

A, 4 om B w
e

WI DD W WD WA e O S P oW OO
o oo —_
'

;gvnm-:oaeo—q

[
[}
—_
=

A3 O M O U0 AT P WD @ W

-

o oS o Do

Sedsd oSS

oD S L=~ ]

|
b

- oo

i

Uy wr o 2 v s v D v OF v v TS v

=

g1 158
e 8
1o L8
A e
Y i
100 H-
A 1979
101 1874
A e
T 6715
£ L7
i§°E yAriN
H 19
8¢ H: x4
1t 1692
19°¢ e
Wl 196
19°0 i
e £
160 L
190 £
160 14
10°0 b
iB'0

e

! HA
i1 E°LE
80 W
160 A2
iE'] il
! 181
i8] heya
8% Ha1!
| 16742
1871 Hy L
i6*0 il
191 e
i£°1 0
i+l S
4 ¥
LB

0

HiNy

oL

- I

L R P R =

L i B B R N e A 1
o oV o w3 W
—_—

[

-

S ooxoms oo oo e o ome o
: g R L R i s

sgxrdpugsdgag s

N I B i - T - R - B B e
H

—
—I
=]
o

5 oo
o

HREdd

—
—

25

!

1#0-985]
1E0-9661
120-9851
110-9861
101-5861
111-5861
101-5861
160-5861
160-5868
110-8851
190-5851
160-CB61
1905861
180-SB61
120-5861
110-5861
iTi-4861
1E1-¥B6I
1G1-¥861
160-9861
1B0-¥B6E
140~-¥86]
1909881
150-#861
P0-+861
1E¢-861
1T0-pBET
110-¥B6T
iZ1-E861
{11-E861
103~E857
160-EB61
1B0-5861
140-£881
190-E881
150-E861
1P0-EB6]
160-E861
120-EB1
110-E851
1Ci-2861
{i1-2861
t03-ZB6T

510
13078

100d
§13l4

‘0K 394




00 00 i
00 W00
g0 0 !
o' o0
T T ¥4
S ST Y
N T TS
00 W0 i
N T N R
0% e
0'¢. 00 19
00 W0 b
00 0% I
(R IETE ST
00 0 19
60 00 ik
00 e T
g0 00 it
00 00 15
LT L Y]

- B
SY9'I%3 1¥ATD’D 15

G B4RV
[ Jilit
O THRYS

o

PEIETIOT
B0-20-85
ebaup

1179602
P11
16°250Z
1276661
100967
188!
167161

0
¢
0
[
0
0
¢
]
¢
0
¢
0
0
4
0
0
0
0
¢
0

SR - - -

coTococa

-

W/EW

s¥e°l

070

o= OO
L=

=

9
0
9
¢
0
o
0
¢
0
0
[}

s

Des oo =SoS S

]
13/ 1

THEE

1T A AU BT X SR &) ¢ 5% IB'0
TR BT It IT0 SR ST S O S+ S T2
WEROWETRTWE 0T T 00 9T S E
o TR T O S ST AT
- T L R S B ST A ST

- T L BT LT T 1S BT & TR
TR ST S L BT & ST o BT

4 SR T ST L S VLT ST & A §

3 SENTS SR+ NNT N & Y

18 ST L T AT SR T ST ST

L0t B0 . R

R VTR T U B TSV BT T S N R

O8O T 0 i IR 19

0'BB 'l 16 1z 101 ipBT 1B

TE6 METD 5 00 T e 4

979 IET1 T iz T lgteE U

TWE OIT0 120 0 METT 009 9

(S CONT LT T T R L S P R A

5% 10 LY A BT ST

R T T & LY T T | St

10D PEN IRER lEE N T T

L¥ED ! NDN CUTIVR O QIM E3N ¢ 0 Sve ! ddiwm

134 KO LON NINI ND -
T1-03-7861 NOgd KD
2000007001 15I9IUINT SNINAON
"YW SINIADdd

(OIWTN 5Z-T1G0-0E-7T0C0) TIan
35vE YI¥D KOILINOGHS YSIMD
IR 340.8 FEE

i21-1861
11-L860
101-1861
160-1861
180-L861
110-LB5E
190-£861
180-£851
th(-LB81
180-£861
i20-4861
110-LB61
i71-9881
111-9861
10F-9861
160-5861
180-9861
119-9861
190-9861
180-9861

1 HENOH

LW
N0

006
0113

vt w103

7 DN 39%d




00 g 000 19 IERTD. TIE T e it BT W ek 1G-ESEI B
0°0 198 W0 1B IERT BT MUY T ST Y ITT O IBZS !90-EBE
90 T 000 L1 B'S UTSBOISIL MR T 16 19TIE iebl iS0-C85]
0°0 18 1000 G6E ITITETETIE B Y 0 Gl L 029 IRG-EB6T ¥
00 i1 000 08T ISONOE L0UTE (1B ML L0 9% Wr UL ito-geel
0°0 180 0o RS ST B U SR ST S L) BT 8 26088
NI 17HS v
80 0 1000 ISy RLUETN0CRE 0T M 190 kD A ST - BT I 131 ”
070 100 W0 N0 LUELIEE (BUED BT 1071 000 16°C IBET  ITI-Z8ET :
0°0 100 000 T 40 GDB'ET IEUEE IZBI 1S L' 10D 6% W 03-ZBEI
0°0 1070 000 0 WETIZ USSR w0 IBTIE 9% et SR 969 60-ZEET
00 0% 00 100 ISTE 0ME G0h R 190 107D T 10BF  (BO-Z86T
00 10°0 000 N0 9F 1978 Ny R B0 070 AT T =7 3 i
00 100 10910 BT T I 9T f6'0 10°0 TR 190-2861
) 100 0010 IR0TL 9B 6 B 1T 1070 61 480 lS0-ZB6T .
070 100 000100 IBEE 06 19T DT D 10%0 TP 02 iH0-Z86T \
. L N 0 000 10 I98°ED ISUE6 ITUET 61 ETT . levd BT I%2E JE0-IBET
00 1% I T T T L T N 5 | Wik 1008 120-Z86)
&0 00 0% 00 10 I80°F IE'EL R ML T 187D 170 1969 IT0-6t \
R T LV R T N - L T s B A A A R X 10049 198 Zi-1861
B X T N T 0010 BB GE'6R 10T 1B TTT 070 B 111861
] U BT ) 000200 U0 GE'EE BT 0D 88 i8'0 1902 igpe (011861
R & T [ N T & 00 10 ISTE IB'SL ITU® 129 107 1079 rA 1 JNT Y I T '
o' i 107 1000 100 IS0 IS % W1 IR 000 10°66 1020 160-1851
o0 100 0% W0 to 09TY IITE W@ L 191 107D 0Ly 0T 01861 :
LT U ST ) 000100 LT WEL M6 6% 15T 1000 U9 196-1861
#0100 0% ' 10 GE6'T M0USL ITUOT i8L_ 197 100 6L %9 iS0-1861
[ ST S ST 000 00 TP W0 B 00T 00 IBUVST GD'6E S0l (hO-186T )
) o 60 0% 0% 000 N0 T IB0E MR NP MCT 000 GEUREZ G0°IS bR E0-TE6T
0'0 60 ie%o 000 0 HEeR MU0B S T L't 0% 0NN 66T I2E9 120-TRET
©o i 0% 000 G0 MET0 IE'9E I1Y ISTT 19T % 07z lETD (I8 [10-186] )
00 0 0% 000100 METT LLE3 IET9 MDP f0°7 10D i6UBE1 603 Wbl IZI-OBEI
&0 00 0% 00010 ST NCTL BT T B0 00 b 0B 1020 fTI-0861
T VT R ) 000 00 L @ EY Y 80 100 i HBL ML 010861
. o A W0 N0 EIL IR IR (TR i 00 ITUZL iB'h 0L ib0-0BS] 3
00 e 107 I T T AT VAN B S £ S T T L WUEL v 1B0-0861
#0107 LR T Y AR 7 T & S 3 L ST 600 L [L0-0B6)
3 ST ST 3 0000 iy 'l 9t 19 o' iz B 07 t90-0B81
&0 10 0% 000 10 B I T T i X Y ST ik IGD-0BEI
00 00 et 0 00 It s wT L 00 B T WL $h0-0861 R
o 60 10 1070 00010 8% %I O iz g 00 B 10051 ek 1E0-0861
T X ST ) w007 UZTE TN WE i L 0°0 0L 199 :20-0881
PRV T we AT S 4 S 9 0% BT e 110-0851 ;
o r e ogm 7 BT T L IND e P p N/EWY LI ;
SYE°I1°0 1LVR'I"D ISVB'NND |LVATHND 1TI0°HM JAMCT L OA00 : oamm uIL | OIM 5V DOUG ISUN0N | HINOW
L34 ND 40N NINT N 1lF BLO0Y .
0 TN ci-Z1-1%) Nidd MO - 0 W0 -
0 v 1000007007 LSIEIINT ININAON T 760
0 THONVY NN 331 ADi I
9E3LEIST 10)RIN S2-100-0E-£0(0) T1R :
Bi-2-08 35VE V1¥0 NOILINA0¥S Y930 .

ebaey E 34015 tEd [ "ON 35%d



0'0

L= - N = =]
F N I I ]
S e o oD o e oS

@ x 4 s = = w a = e
LB = R -

OO0 OO0 OO0 0000000 0o oSO
R ]
o DO D oSO OO

13
-3

L N - -1

oo OO aSo S o

AL I

¢ E40NNT
¢TIV
¢ 140N

J2iLE36)
B0-20-88
ebiang

g8

&4

FREASBSEEES
Sa2an

- - 3
m o

£ okt Fe W8 w00 Fo w4 E
SBBERBLE

)
SWO°I°D LiVN°1°D (SVRCNAD JIVATNM

1291
JBTL9EL
184691
1 T6ES
i 11791
19°THESH
T 1
18 TBEY
1906827
10 TBYEL
1B'¥S0ET
BT
15762821
UTERIT
19°9£811
HTeETT
1866211
668111
LY
1888601
121601
1690801
1hE0L01
Hug Al
1B7EHEDT
{0
159101
HE
i)}
izl
01101
10°¥1001
i

7195861
1ETETHS1
18°81E8T
105251
e 1598
BSKIST
o
11°616k1
1CEYIRT
s

HNA
1979001
QBIENT
ok rA )
it 14}
HA
18°BP6ET
1E"RLBES
1E"99LET
1143568
WLTISET
+T795EE]
16°95ZE1
21911
1E°6L0ET
HU 174
[Ta:1+:74)
o diAt
126891
g rA Al
1492821
e
L LBETT
15 ESELT
HM Y44
RN 3144
gRIT
Wit
190221
1L°08TT1
UOsI
1786021
.~

Bl U ]

= = -
3 > Sococoaoss s

0
0
0
0
0
‘0
¢
0
¢
¢
¢

E= = R R =
S oS o S S DS D e

(==

QQOQQQOQOOQQG;OOCIOOOQQOOQOQ

oD O O

IISE 50 1008 1979
ORI T B S
Wb iRETT J0'99 197
IBS  IEE'C IETSL i0°0T
PE9 IBT'R 1008 1E'6
HIABT N o 5 I A1
(A A S . BT
H 1901 U915 L8l
108 IZ6°T 1E'ES gl
1 (I~ L N VS A £
18 ISZ'L O 6IB L)
T 1509 B N0CYE
L T AT A A 3 ¢
WB Y 10'18 136D
6 B 0
191 191°F 1908 312
H 1879 1798 LB
A B (A T A - 4 3
HIT 100 L0798 5°91
191 er'E Ll ETR
W01_ IBGT_ €19 igeST
WY UETY 18 el
AT/ i R o AT W a
7Aoo PR
TR (A AT M T 3
1T 106"1 IE'S9 U6
EIRNT 4 SR &
! BT IL68 19°9
i IBI°T 175 075
TR T8 T & T A
] 169°T 18°79 5%
S SR BT &4
e IEl'y 15708 1B
W IBLT ISEL ML
161 LT IS'ELO!6'B
L A B A TR
8T T ST
161 GBET0 ETLT b0
H A B bt S A
U A B &+ AT
B ISB'1 699 i0°S
: B R VA LI S
N/ 1D ipsee
1E09 1 oMOM ELww ) QEMd

134 KO LON NINI MR -
£6-21-1361 NQdd NO

100000007 1S343INT INDHAON

"N¥R JINIADYd

(OIWIM SZ-T00-05-E0(0) TR

35¥E ViV NOILOMd0dd YS3IW0

tEE Ja0ls

L 8

€ U 40 UF 09 &3 P & w4

i
1
i
H
1
1

€9 v B G e e L e

-

—

- - = - N N

LP P A R

€ > — ) Do Mo S ™M

.
o —

™ U3 o 0oy WD g T

ook e D
oM &M -

= = w
Lol e B e B o e ]
«~4

Lol e B i el SB- T s Y~ B Sl ot ]

el ot b — o

=P - A R e R

5 0 U3 O v O oo W W WD U o T4 O W DD OV o Fe 00 0N OO 0 YN DO o On W D
Ry S-Sl R
P O ot OF et et e Ot

= =
0 A0 O v o v S
-
-

ur
E=

1 oeh
3o

— —

o

oW et B O O BT B A0 N U WY D v O B0 02 T MWW O I P e e 03 R

~
-3 3

—

“ .

— =

dFigdddrengagdegrsndg

3
o O W WO

ggigdess

—
=

180~1861
120-£B81
110-1861
121-9861
111-9861
101-9867
160-9861
180-9861
140-9861
190-5861
LY

£0~9861

120-9861
110-9881
121-5861

11-5661

101-GB6T
+60-5861
180-5861

il 1L0-5881
WL 190-5861
10kl 1GO-GBEI
161 ip0-0B5]
I IEG-GR61
19 i70-8861
el (10-5861
L TT-48ET
WL i11-¥861
1Sk 101-hEET
HUSR i 1)
830 1B0-¥BET
T 1L0-¥8E1
1L 190-¥BST
bl i50-¥B6]
0Tl 1h0-¥BET
el LEO-FBEI
B89 170-vEET
106 H10-#B61
vl T1-E8ET
W0zL iT1-E861
okl 101-EBEE
190,  160-£851
\0EE  B0-EBE!
SUN0H HANDK
I#1p BLI0¥

[N )

[ 100d

I iI4

7 ON 39%d




00 00 iB7L3L 1230007 1ETBREI 1070 1000 HY S A 3 B Hy 91
0% 10°0 10°1EL  1L'BB6ET 1T 160 180 HofA S | M A YA T A A "3
¢'0 10°0 19°689  19°EERE] !9 el 00 (9690 ILLTT GFTER GEYT i i
%0 00 1o "985 Iy i ] 19617 165°0 IG°SE 1B° el 'IE
0 0% 1°BHS  157B6BET H e HilY L8 180 IS'RE II'P 187 "ob
0%¢ ] 16°818  [9°ELBET (TU0S0%1 100 100 LS LI A (R 4 s N 4 L
0 0% 0°ESP  1GTRLLET 1E'IEEST 1070 100 JBE¥  IBETG 9L 1Y T 5
9% ] (LT#BE IBTSTLET (RTFIBED 100 G0 BZP k0 10728 g9 1077 9
00 100 (D°BEE 18°C9963 1#°ZB8GS 1070 100 B VA S I ‘g8
LI L 4 L I P T3 W/EE EesER AN ipee jpee /E0
§VOT1°Y 1IWRTITG IGYSCNRD ILVETWND ITICCHAD 0 SVBTI  IHAIVACT | 809 1 ¥OW NEIVE QI G ¥3lve G M0 ¢ SV Al
134 NC LON NIND MO . IFly 8100V
0 CAONYT Li-Ti-£961 NOEd KO [N N3
¢ CHENYT 100005°G0T 1B353IND SRINEON Z J0ad
o HNYY *N¥K 3ONIADYC T M3k
9EiLEIGY (O)WIN S2-100-0E-E0(0) TI3K
Bi~Z(-88 35%8 VIV¥0 KO11JNdDad ¥33ND

efiang R 39018 i E DN 38



S ia 0 o w08k

ot —

L= N -

— b o il WS e

RN =R =]

L~ = R R )
TS O D Do

0%

L

L= = S e I - - - - -]

(=T -~ B — R = -~ N~ . ]
CHdeooeco oo

<
=

=]
=

=3
o

b
L=

=
o

=
L=

=
=

e - T R - L

L L
1¥A*1'3 1S¥8°AR)

SV8°1Y)

{  E30NVNY
1H0NT
THORYY

CiLERGT
80-Z0-88
efawp

10 °E¥BST
HOTELSET
16 LF051
“SBBRI
16" BLb]
16 L0k1
W0 LLET
19720087
1678950
1919821
16 *0EETI
T4
119815

165947 107
A4 TA RN
iB'E6SLT 1070
157£9841 100
iBTZESLT 10T
N
07
1

QQOOOOOQOOOOOO&OQQ‘QOCDDCDO&QQOOOOC’QG

EoOoCooe OO0 00 Do oo oo Do

H
RN ik

r
i

L = I

= =Y

oS dogoedod oo dussos S aedaecoco o

R e - - L - -

08 0TTOF 096 1TTLE iDUSE 6 g LR 10°ET Q19 1B0-EBEI
10 JE0°8E Mb7ie 1076E i0TED i0 ¢ (509601 (LCHD 106%  1BO-EBET
i iB67E IITL6 90y teE 12 ] 197298 IC°9 1835 1L0-Em6T
b P Y AR T A S B - B 4 Hx tBUEZC] CPE IIER 190-EEET
83 TEG'ET IBEE 1BTIE 1EtE ik HAN 0°lEB  16°ER 1%L9 1S0-EBRI
0L SIS TR S O N SO { iLTHES TETTEL TV Qv0-DEET
- B VFAF R A 1 N A HEH 4 T | S 6°66T  JLT0P [96F  IEQ-EBET
AR A Ml I DA S - S | 1 18821 1678 BT 1Z0-E86]
NI ifiH5
16 BETET GETER IGTHT  ECSD T ¢°0 UL ETEl HZr 10i-2661
10 SR T A0 R T S A S I 100 I8°626  iS'6Z 0L 1BQ-ZBET
il sIET IBTEg 19t A AN ¢*0 H AT I AR : 14 3
0 B2 1t98 1678 195 BT 006 U981 I6°9E L9 1L0-T786
0 HPT9OISTSE ME'ED H0NIT WUE 00 WeIe Tl Lozl 196-1881
i@ BB'E 1B 19TRE I#TIT 1ETT i0°0 16060 1E'6T IZIE (G0-7B61
0 P07 IBT0E 1¥BT iETSD 19T 100 WML PTLL JOLL. iRG-IBEI
10 (-3 A SR PSS R TS ] 16 S F A 4 00 WLUEER O MPTIE 13BE 1E0-ZBAT
Y P0E IECRL L6 4 H HR] ) H s e 120-2861
10 iE2'y IBT0R OIB'ST 8Tl 0L 100 WL ISTPE TP 1T0-ZB)
10 (Y TR TAFY: BN o AN N S A4 10°0 BTIZ B'IE BB TI-188T
10 i00°CT GE7Z6 FI'EE L' T 100 W0 6L 0T ITI-186)
it 169737 19°G6_ ICEE 10TZE. IS 0% EREL I6TEE 1ZES Hoi-1EeT
i0 70 S 4 A | B N S A 00 10°996  1BTEOT  ITL8 l60-1BE)
i 0T I TR A FAR I A & 100 10°079 19'991 1969 180-186T
0 FA T B TV A # A 4 1070 187089 TIT 968 iL6-TBH)
Hl 1B5TE IT8L IETED 9 0L 0% iBTCET iETPY iBIE 190-1B6T
0 VIZTTE 1B'96 TRYIZ TV L0 60 WP 19E] H0Br  (B0-1881
Hl (EB'S 1p°GE IETEI 18I (BW 0% WCUHBF . IETPE . 103L 1p0-TBEI
0 WS ICTPE (0Bl 1S (BT 160 BT9ZF 1TUBL 1249 1E0-1881
i0 0501 3ETIE IECOT 160 00 R4 AN N ~ S 115 A .
0 RE O IBTRL LT [T 100 U051 METOb [09E  L10-T86i
0 Rt R I AT O I H:hra HI LT L I | VAR FA R
i iS1°€ 18°8L IS 21 00 107821 iGtoy 10ZL 111-0B6T
30 722 S o VAN 2 A S 54 ¢E i) (TTLOE I6°E6.  iRL . 101-0B6T
0 (P40 S b TANY: 34 B 4 3 ¢t HN 67762 19 160-0861
HY A b TR I 1 A Py 0 T/ | 1B0-06861
i HT'E 18790 B 138 . 0% BB 10 1£0-0B61
Hl 2SR I A ) S T 0% H: ML T 1900861
i0 AT L ) - 954 09 1) S 150-0861
i0 FTLULBE I9'E Y 3t HiN" R #0861
i0 AT AL I 108 L W 9 S 1 1E0-0BET
i 6F'T IBTBS 1878 A iR ETIET K 170-0861
i0 L ARFANEE i B Hia) 68 IS 1 10-0B6 1
iEwsEs ik L p/Ee HEEEX SR V) B i
808 0 ADK TE3LVN G gIN ¢ 5¥8 ) d3lve + HINDW
¥ Ll ] i i 1 1 1 [ 1
L34 KO LDN NN NG - PR i)
Li-T1-1961 NGdd NG G A0
A600GG 001 1535341 SNINAOM I 1804
"KVYK JININDEd Ty

[GORIK SZ-T00-08-40(0) T3
I5¢8 Y1¥0 NQIiONGON4 ¥S3IHD
PEE 018 13 T 'ON 3%%d




00 0% 1L°596Hh 1B'9BLOT 10°0 0 B 0t

00 0D 167L324F 15°89107 10°0 ST T TR Il S A

60 0% {B°619EF 10°PBOOZ 1070 T A S S I

00 190 ISU90ETE L87P9EET 10°0 0L IO L

09 0t LETREQTE JTBEBET 1070 0L 0 AT & ST N

06 0 JEUBIET 1U0Z66T 1070 v 0 BT U B
T [0°CSG0P 1°(OBET 5070 i0°D T A T2 T

00 0t IG'LT0b 1ISABET 1670 100 IEH AL T AT S
8’0 10%0 IT'BBSEE IEGIBST 100 1000 T (44l ke ANNT L B A"

60 100 | SEU9LLET 00 0D ME 1104 ST A )

0’0 1070 ! I9UERIET 10°0 10%0 408 : S ST U B
00 1070 : TEEIEL 6t 0D B '8 T &

00 1000 ! IS'EESET 10°0 10°0 ik 14 1 e

00 00 : WOIZIEY 100 0 Y 0 e T
00 0% ; j0°50861 1070 s0'e EL G3IUEC SI'86 I9'BZ 3 BT

0°0 0% 18'06CE1 10°C 0D Z 1105 z w78
00 10D WUEZSET (0'C  0T0 6 GYETL M0UEB W ET I R !
§0 10°0 IL'RRl LHUEOSHE IEOWIRT 10°C 10°D 8% - R AT ST X
870 10°0  IL'EED  1TEROE IL°BEZET 1070 50D 1" S E ST B
00 1070 1DOTT  (pTREEC I9UGRIET 1070 1070 7'E A G4

00 160 8"16  T°ZBRIC IE'IZBAT 1070 1070 ¥ T BT
0°0 _ 4070 _ LL'BE- SEERBIL ITUEEET 00 5070 4 -5 T T
0% 10°0  iB'e  JTUBRIZE I0URLIET H070 07D ol A IR

0°0 00 IS'ER IB°WSBIE I9UZLIBI 00 100D 1'% I/

0°0 100 £y I8TEBOIE 10TLFIBI 00 W7D 156 A S

06 W0 % (@'9ETBE 000 10°0 LB WEoE e )
00 500 1073 \S'ECIET 10%0 1070 ] 8 AT N T
"0 0% B BUEZIBE 1070 1070 086 L e B ]
00 1070 IETH 10°91IBT 10%0 10°0 96 -3 A ST N BTSSR
0°0 00 L' iB'LL0B1 100 i0%D 7' P TS S S
00 100 IETi JLUTE0RT 0% 1900 10706 0 AT e TS S
0000 hr TUTEELT 10%0_ 160 _ 1856 st 't s

0’0 0% iB'E 1SUIZBLT 0% 10D 6% TN AN T L

0% 0% 19798 BUG0RLT 10%0 100 TS 3~ 2T BT -3

00 1000 II'SE IS'HBBLT 10%0 100 19756 2 AT RV A R
0'0  10%0  iIE UHIBIT 10T 1070 iL'88 AT At T4 |

X TN T U UL 0 000 EE RNV T A S
00 00 BT WUEELT 000 0% b6 SR T W

ST o T 1 TS THIT R ST N 16°L6 HE S T A0 B
00 00 i0°dl HOUESRLT N0%0 M0'D 62 TOLUBE IT°L6 %€ w0 B

B | B £ ey /L _ (LAY IPAEY IRAEM IPIER lW/EW1 N/EW

H o NE
SY°T°Y LIVHTITD (SVECRRD LLVACEMD MMOCHAD 0 OS¥9TT  §3ivw]

] 1

1 '
[ ' H |

1 1

135 NO 1ON NINI XB -

4 CRINYT Lé~Ti-I967 NOdd KD

G CHOKYY 1000007007 L53H3INI SKIAH0M
0 180NV "Kvd 3IKIADEd
9EiLEsl (Q)RIN SZ-100-0Z-¥0C07 T13M
BU-2(-BB 35¥a ¥ivD KO1idNnQdsd Y2IND
Ll R JELLS 4

o

W0 Oh o 0O

Uy A0 N Y 0T

]
i
'
i

—_— -

— ot €

w4 U O ooy

sgzazxk

]
I
t
.
¥
.

£
{
8
4
!
g
3
L
£
4
£
3
F
£
S

Ll

-

Ko

T ey T e e a a i)

00 £ o~ e

ot

™1

Larl

—

PU0M E3UWM OIS HILVR D 10 1 S¥S  E3IWe

B¥C
0L
1959
1529
489
HEL
1£69
tBB#
1108
1069
WL
129
HirA
1022
120%

i

1 54N0H

'
H

{L0-LB61
190-£B61
150-£B61
{h-£861
1£0-2861
10~ LB61
{1086}
121-9861
{17-9867
105-9861
{60-9861
180-9861
19~9861
1909861
150-986
1+0-9861
1£0-9861
1209861
110~9861
127-S861
t11-5851
01-5861
NI LTS
$80-5BE1
§£0-G861
190~GB&1
[HI
110-5861
121-4861
iT1-#86]
101-¥861
60-+851
1B0-¥861
140-+G51
190-#861
1G0-+86!
#0-¥B61]
120-+863
20-¥E61
110-+863
i21-E861
111-E661
N1 1Pk

+ HINDH

§100¢
1307

e
§i3id

oN 39vd



170699
19°5EP9E
Y aa izt
LSy
16 POESK
i

TEVRTHIND

11725802
16764902
iETEI802
iE86E0
5TFREOY
L

H 1k

_1

183 Bal
1861 :9°91.
el 19743
ra i
e ¥
iER/ER IR TRIER

TA09 . odOM LE3LWM QDM
i i H H

L3A KD 10N WINI WD -
¢i-Z1-4967 Ndd NO
100000°001 L53EILN] SRIXSO0R
"KW 3INI1ADYd

(QIMIR SZ-100-0£-¥0(0) TIIM
35¥8 YIVG NDIIONQDdd YOING

IR JEC .8 3]

-1 P33 o W o a

€4 64 ma

—

14 B TAL 1))

L TT-LB6E

1968 1 01-LB61
1946 160-LB6T
1899 1B0-(B6T

' '
L ]

1BANOH 1 HLNOM

oL
eyt

QLT
[RCHET

-4 o Y

T 0N 39Y4




P e e e e e Y L L T

L R =T A e N N - =]

00

PR e
CooCCooOoeao

L -

=N - N - R-E-N -]
LY

£n
ELEANSRORYE R G

¢ EHONY
LN 1, L)
RS 11 LA

PEIETHT
§U-T0-B%
vhaep

L T R e M T R

18

-

v M e e

<

4 0y
pl-ih 4

A

o

o u3
Lar B o)

&

- G 3 o o b e WY o D

o

o~

3

-.ﬂthrv;m:nc
o~

—_—

£

1
i
'
B

i+"E1681
1EEBLBI
1CF1381
i§e6ZET
WBLLL

TN
1661891
19590091
16730961
16"951ET
H a3
19°EBPEL
H 1
#9571
[:3g% 141
FCEEN
{IESETI
19° 26641
BTPEL01
1L"ETEOT
673001
1779836
1079256

LLTE

1979848

H0°8IZ8

1£°B8BL

A )

19°BEBY

g%

L T - A R e L
e £ U0 B Cd W3 o0
o =
=
]

b
2
=
P
oy
o
=

&4
]
==
=
=]
=

i
P
-
=
o

3]
=
S
E:4

©3 k= 13

——
o
<
=1
~

P .

SYGNNI 1L¥MTRNRD 1T10°WARD

I i

R T e
'sﬂcc.oﬂ

R e o L - RN

SoedadaddodsddddsdoacdaddsSasdsS S

Eo oo DoD oo oD
D - R - -

LT

L2}
Yo"l

Do o oo

oo oocodacdodao

P e - - - G- -
Toocodcocdcodcododoonooocoococos oo

A2 VI T 4| '8 e ¥ P0ED QBTG 1616 190-9B6i
il JEB0 ILTPE IFNIT 9 i1l [4 J1'691 187BIE 1ZL9 i§0-9MA
i5 HOAM I I A A4 S I FUEIE 1PCBE 1209 w0-9B6)
OO TR T S A o) R A [ V9°888  (B'06  (TL9 i£0-9m61
106 LB'S BTGB iPTFT 18O 13°E 8 iBUU95 1686 1BPY ITG-9B6T
B8 IESTC OE'PE GETED 0TI BE ER S S - ) WL 110-986!
(907 UPTT I0CIL IBTOC [BTRT 1079 61 (C'I¥ 19708 iBIL iTI-SEEI
166 BT GIRL OWCIT 19°EL iR $1 B PEST JoZL 1TI-GRe
H T A B TR TAR T I MO N 4 6 W00k GECETD 1429 [9%-GEBED
198 BDUHL GDBE 18T6T 10TRD 150 I (STPIE GT'61 JEBY [60-GHE]
E00 GELTBE G0°6E LE'BD B g0 0 i A WL LB0-5EB)
TN A O T O P AN | 2 (AR T AR | 1 ITGES GETRE IL69 120-SBES
BI O IBETY 7B HCTT 0BT 0L 80 0'¥8E iitvp 16GE 190-5BE!
86 GEBTTE 0'L6 18'91 1ETe1 5% £70 ICHET IT°¥ :Z61 180-G861
154 SR A I 1 A T BT A ) B 4 "3 BN00S STTRL IBLL iH0-8B6T
i% 1) 0 S 3 I A S | B 4 071 AT B T 1} TR A1
WEETT el i8tBT GTET 9'E 8% 197028 JEC9GT T3 1Z0-8B6T
i 1 00 SR 3 R A S R Y i1'e 9°1 iS50 MTBID 1649 110-5Bé:
[V ST R B - S - - BRSO SR 34 03 FOY A I

HY S AR 4N i C R P A 3 6'1 1870 B9 WIS kY

£ I 19°0B 19T TRD ME 16° A TONIET N I

T S A S - 2 S VA 69 107691 ITUE9T  GELE

1y 1 L (S S S g N TR Iy A 47

LR TA SN TR S S T4 T At L' R T T~

BT 109°% I8 1'% 197z 19°805  1tLL 1004

H T N 1T B A &'t IE'6EE  1PTZB iL0B

RO 4 R - S A 4 18°E 107405 B66 loEs

189 V18T9 12'98 GENOT 8T (TEPS PTER. N0LL

B - A | R L 4 167 YA A T 45

108 IBTTTI i6'TE ITUTT BT 07909 GETER TH

EET IBE79Z 496 IBCHD 1670 TP AT S I A 1)

TE0T RPTLT 1696 BTN ] 39°00F  19°HT ITOF

At 0 S N T 3 S A S S 1904

i 1%0°6 1G7EB 0TET ST'eT IBTE 1859

0B IZBTIT GkCRE S0P GETLE BT H4/A

P 8L IR'EB i1TeD IL'GT ¥TE {615

CL SRR -t I TS B A (O A A ibiL

6 ISETTIIETIE iPTBT 6U9T 0BT 1889 lpO-EBED
DS oS I B I I O 34 1862 E(-EBBY
122 0T kTS RTET IBY9 i BP9 1TG-EBET
H 3 O R -0 D A b a3 el 110-EBel
R AR - BT AL A 8 ITT-IBET
1EREN | 10 TpER TR H

DM AL D OIN A

iSUNDH | HINOW

f
i

134 NO 10K STNI T - £ BN
11-21-1B61 N{dd KG B Xme
500000907 I53¥IINI ININEDN I 004
NV IINIADEd [ E

(CIWTN 52-100-02-+0(Z) 173k
35¥E YiNC NOILOngOaz YSIWC
[N ] 34015 B T "0k 39¥d




30 FArAtEI N i
00 N S /] 0
40 A (IO 4 1 ¢
00 (980T 10716 0
00 ETer 1ETeRL 0
00 6501 JTUIAL ¢
(] (07001 1B'EBL [t
00 197001 JBTSLL GbTILL G070
60 AN {1 S 1T R PR
it E: I A TP TR R
G0 1676 19°BEL I1UESL 00
06 TR VA VT TR N
00 e R A" TR 1+ S F VA N
00 10°0 LR NTHIE THEL 100
00 60 R I TR S T
00 0% LRI 74 A PR
%6 100 B'SE ITTEV9 1BCIOL t0°0
o'e 00 LB IETETY ITEE9 1070
¢%0 0 {62 17°E09 1BEBY 070
[ Hi ST IIUSES TiES G0
00 0% (X721 S 5 T A4 RO
¢'9 1070 _ iU 160499 i0M0
00 0 0828 IE'EE9 i0°0
0" 10°0 I 1TTEEY 0
60 e 95 S0T0ES et
00 100 :00 T P 1 B ¢ - B
¢ 0 HUST O METIER BTRER 100
00 W0 1380y 1TTRIS 109
0*0 10°0 16708 IPKSE 10°0
0% 160 iTOT JETTLY 1Lt0ES 0°0
e HO iL'B 12°29% 19THE 1070
70 100 1978 WIS 16T1BF 100
0%0 g0 e H 5 S 70 S ]
0% 100 18T 9 £ BT i < B A I
00 e HN {27958 IE'9kF 10D
00 00 0 R NS B4 S B ]
00 109 N WGU96E  10°0
o0 W00 100 TFIE 0%
070 100 100 TRE 10
00 670 i0°0 HoRE A
00 000 1070 ol T2
'] 100 ) 13691 100
00 100 00 [ PR
D I L O - T
TTI0THRD § Sl

SYO'I'D LIWR'1*) J5¥D°NRD 11VR“WN2

4 '

E1ORVT
THINYT
THNYY

o oy o

PEIETHY]
Bi-Z20-B8
eliag]

R R R S B S S

e e e e -

T F S e /I -1 B 170
L 0T j0te T G0
ke I507C GERL 1
T4 S (R VA PR 4 181
i18 i GEB 0 ]
HrA S N : 3 A ]
(EA AN A S A ] £
1847 1ET'E JB'SL 18D 19°0
WEEL O MRPTE SCLL LD N
O TR+ e T+ B e
B9 0870 GE'IT BT 1o
(1A R A A5 B 1579
e 186D 16y 1970 i
OIT IBBTG it 13t 1870
BITY T LR 2T 166
(991 GERTE LN M A
6% LMY 10%ES i6'e 150
et 9L BT HI
1619 8785 160 19°0
146 a4 A 101
i 1389 1L 18%0
1011 HAYA B O N
41 13°5F 16T0 o
21 iB'EE 1870 A
118 LT o
RS- A A YO N
39 1 ST NI L
198 TR0 10787 JE'C et
BE HPETD G2UG2 10°T [
th NI : i I D r A A 180
(P21 SIS 1A B 1] e
1901 10 09707 I6'D 0
T 0B 1ZTED IBT0 i
0% 8¢
e i hra
H: il
) 8L
Wl 01
1872 1071
i i
il°E !
i 120
H: b0
VRJE P/ee
| d3lv

134 NG LOW KEXT ND -
pi-Ei-IB80 NOY: NJ
0057 L53931KT SNIXE0N

EREUEHIIEN

(0JRI® ST-100-02-60407 TTIM
35¥E ViVD WDI1JNQG4d YIsMD

LEE I Iet4i5 tid

Uy B3 e 3 Ty G P s Pl W3 o W3 U3t £ B3 ok D7 F od B3 B3 OF £ 64 14 T4 By 09 Y a3 - e o
=]

Mo ooy OO Y O e

— -
I R e ]

=

S ecodadaddoo oo oo -

e cscodadd

o wddosesSas S

-—

N~ T3 03 U3 e
R

oo o

< T

< 3

S B £ P W3 Y S W e e w3
Jc\iov:méhzcowo

R -]
—

]
i
3
]
+
H

14
I
1
i
bl
0
0
0"
0
¢
0
0
0
0
L}

ry

R e Y- - R - B i -

/eM

oy
=
=

~
- —_

R e R R i)

Srisfe el
2Eaxsd

— ot vt

i B T R e I = I R e e i R T R T R e S O Y- A P2 P S

o~
w

(%]

™M

wi

Wl et oS
m

iy

=
-V

-

e S

- B T I -

——

o — oo
RS ]

o m =3
= &

ol m e
[ I =] =3

TS U M O3 S5 09 D W es C O U3 b me e CO R M3 U0 04 o4 L8 o3 04w
5 3
=4 R

160-5861
1B0-C861
140-8861
190-5861
160-5861
i#0-5861
1E0-CBE]
120-8851
110-8881
igi-pBE]
113-9861
107-rBE]
160-#86]
1B0-#861
1L0-pB6I
190-#861
150~-pBEl
1#0-#861
120-#861
1Z0-#861
110-+861
iZ1-E861
111-EB6!
1G1-E86T
160-EBET
180-E8R1
1£0-EBE1
190-EB5]
180-£861
hO-EBET
1£0-£881
120-£861
110-£861
121-2861
JTi-2861
101-Z661
160-TBE]
1BG-TB6T
L0-ZB61
190-2861
150-2861
10-1861
1E0-Z86!

t HLNDK

RO
AL
; W0
T 4nEis

LI Y

PN 3%




00 00 EEET ITUBRET HUISOT M0t 100 [T T4 N T O TR A 10 20 H! 977 B Z1-1061
0o Y JTUEED JICBRET IBEROT 1070 100 BEF 99TC PTBL GRTD 0 150 S ! ERE 15-10861
"0 RN} 3ET R LTBROT 2070 00 180T GESTT O IFTe% Lt HAC A H 61 H:E I B
¢'0 100 RTRED TTUTRED JRTOROT 100 00 (BT S S A A P 1570 1970 B8 i8°E 19iF Lb0-LB6]
(U] HiN iBTEET  GRUIEE] IE'EMOI 1070 HoM 80 IETT O JT'0% 190 0 'l 1879 s O iB0-1861
L0 B (N (ECIEL I9TSIED GBUBEOT Q00 L RT3 S I~ D A I A 8 HUNY (131 S '} 1#9F  [L0-i86)
04 100 ISTIEL 1LUBOET GSTIEOL 300 60 (R4 S 5 I A SR 103 g LA A S I8P 190-1BRY
0%9 00 WLTOET IEY6EZT 16°RT0T i0°0 00 68 190'% iE°OB 11T i ) [ 54 A 9 150-1861
0*¢ 100 ) S TAA 4 S O § 1/ I B 86 IBB'Y S0'ER 1972 [T N ey 1ze ey p-LBET
00 0% (PN TA NN AV R tA T s R N 100 IS S ST T I 4 164 i1'0 B9 6°1 Hl 180-2B61
00 100 H A S A B A 1/ ] 00 LT 198°C EUSE letT £ 1870 ) BT 4 (950 T0-LB6S H
] 0 1TBIT 0UREET ITCRO0T i0%0 00 (ZB1 198TE IB'RL IGYY e 07 BT IBTR . IBM 110-iBRI
e W00 BT CTLND 19UBEE 10t N (L TR " A TR 4 i5° i e 8% 19ty 171-9861
0'¢ 0% 16791 IB'OMIE i878B6 1070 00 172 Ay A A ¥ S 4 e 19°1 JURE RTTT O J0BF  1I1-9BRT }
e 100 BRI ILT90EE GFTBLE 0% 10°0 H I T I NS B 4 Ha BT 19T 1LE 19 (67-%8ET
60 100 ST TPUB0E LUGRE 070 1070 L2 T A B N A 4 9 T L0 HETTE 90F  160-986E
0 0 BT IPTRLOT IBTITE 100 10°0 1627 672 180 H' 180 H 18°E 98P 1609861
00 ] IST8IT 0TPS01 TE'EGE  (0%0 160, {EBC HO AR R A il 8°F . 10T 0Bk 110-9861 : .
00 1070 BRI TTR80T 11t806 10D 100 162 1B'88 0 HE H! 1972 i gy 150-9861
00 Hil ] 18911 1974600 107906 i0%0 1670 1917 A ] i 80 80 L' 108F  150-9B5T
00 W0 103N 100 00 i 10001 12°E 00 89 0t 93 190-96T
00 070 (1U9TT O ETRER 1ETT0E (070 60 i 107001 187 100 ISR R iv9p  1E0-9861
0 RO 1 S At T {1 T 0 iEB - I T izt 8%  i8'#l I¥BE 170-9B6I
¢ i 100 60 i#01 [l AP H 97 2°B1 By 110-9861
2% i 00 %0 {1 A 20 S DA 6y Ei-EEeT
00 i ] 670 H AV { J AN i 19t vy 117-5861
7 i i) 100 oM 6% 16°0 150 0 LA ECF G1-EBeT
PLt I L R /e W/ER EN/ER Ang psew LT T
S¥5°1°3 it (-1 ATV A - 3L QI VAN 1 TID ISHMOH
i —— B 1 .- 1 i3 1 L 1 i ' 1 1 1
134 ND LDN NIND MO - £ Sl -
cHINYT $(-E0-TBST NO¥d WO PR Ntk
THONGS 120006007 13393LNT IRIxEmH i 104d
O 1\ "N¥i 3IMIADEd PR
N (CINTN 52-100-0E-60005 TN
10-98 3596 YIVO KDIZ3N0BEd va3m0

EF 32015 [N} I 'ON 39%d



-

00 SUReL 000 O] Wi BV A B P 4 1101 GECEE EMED L 1#0-1861
e 18°6EGL 100 e 1601 R DR B N 1T YT 6T0ET 0¥ 1E0-L861
'] TREEL 070 00 HAA A A S D S R Y [ S B S FARI 1201861 }
9 AT ] N 1601 AR BT FE ') S VR I AT A 110-LBEY
00 iFUESLS 0% 00 it TRAFAE L A A R G 1219667
&' 1 BT 160 s N TR A B S s EER (Ti-9861
¢o A1 I ] ' 108 M C T B V. i8°% 188 H-N A 107-3861
070 i i Wz [ BB A e e 0 2 160-9861
t0 RN B 08 1S A B A A L A 114 180-9867
i 0 re W0y e i1 i et 97IET 1L0-3861
00 00 i3 W8 P 58 29 67 HA | A1 190-9B61
00 0 108 iPTIEG0TST i6'B i 19991 Jiv987 i 160-9861 '
00 00 118 04 S I A B 1 ) 8L B AR [ i#0~9861
100 19 12719 190 19 i Ak 1£0-5861
00 P08 1503 L9 o B B 1 M 120-9861
100 Ho] L 179 88 90 - i TR 1 110-3853
N e rAst 10°¢ 6 H: 42NN FA N 1Zi-5g6l -
100 29 1695 18 W05 9N R 8 111-5861
10 iE A E'E 89 ' il 5 {01-GB61 :
10 0 a4 188 0L 19°9 BTT6 g 160-5861
0 1 HTAL LI S ) S A Hi] HIyA 167980 B ;B0~-GB&1
e 16E 1LT0E iT°E i 10°8 W6 I8TI0T 1000 1i0-5BET
100 42 o 4 H H: 4 Ha 8789 GTULRD ST09 190-5BET
0o e 1970 Ly 1679 ] 014 B A1 160-5861
100 114 Hiigt3 H At L 19 i7°68  IE"BeI +P0-8851
00 H 1A PR Hh %% 1579 158 Skl IETT6E 1E0-5861
00 16¢ [ 4 A B9 Ha 1676y IBTIGH 1E0-8867
10°¢ 108 66 180 L 189 H: DA A 4 11G-5861
100 15E i6°E Y [T S H-¥) 1 i21-p8E1
100 199 {48~ e i [EAr G 4 B | 111-v861 3
160 &8 LBE 198 0% LBV RLTeET 1EUeST 103-4861
0o 18 H3 8 L8 7T BeB 1g7ES1 (EQ-PB61
1 16 R H U R A TN T B 4 180861
0°0 8L HAa AR D A O 2t 0 | B 1> 1L0-#861 _ .
1070 1ES 18701 1871 A S O S S S 4 190-+861
Kl LDHS
00 1E7E Hil 196 15788 1871 i8'0 'l e AL H 1E0-#B61
oG o 1 00 44 059 191 160 1573 1988 BT 120-$861
00 5 A 00 i£9 A4 R A 8T 19°%1  167BE 110-$861
¢°¢ 120t 070 158 14 180 o 128 ) B 121-E861
09 10 00 i Har 4 0 ! A AT 1 111-E851
0'¢ BP 00 44 98 L' e W0 A i i01-EB61
0% H: 00 1B 94 190 e H: ] 19702 160-£861
At I L W/ER ERIEW A BAEE O IMEN REW LNER WER
EYSI'D 1IVACICD SVEBTHNY ILYACWOD ITIOCHND G OSWETI A3LVNCD G X091 dOM U3IVM HI-C 1R £ 1 - I E1L /I | HINOK
134 KD LON NTNI KD - Shiy -
0 $RY? £Z-b0-CB6Y Niad KD 86
G THINT 1600007001 LS3E3UNT SHINYOM g
[ e "N¥R 33K1ADEE
BREEE]S (OIRTR S2-160-08-011(0) 7134
tu-Cu-B6 3590 V0 NDILINIO4 YE3UD
rhawp LN 38015 PEE POCDN 38



L I

o SO T S

L=

FLESHRL ] )

iB"EBL
2N
PELL
H
2 /4]
107980
b $EE
Pt
T
58"

w3

™~
e

v
+
1
1
'
H
]
1

=

it

1L6ehL
1679969
101269
16689

W0°BIES.

1879219
1871888
(E798L5
i

LLVRNRD

121596
19796E6
1671418
19°1968
L89B
LG
10°01EB
1L"EBOB
L

1 1ID°WN3

P

e R A -

I3 0l b mr 3 a
WD IO LG 0w

ER/ER | ELRD TP/EE

405 1 dDM A3V G QIS

'
1 I 1

134 KO 0N KIND NG -
EC-50-CBE! N{dd KT
100004001 ZE243INT OKIHYO0N
"NVH 3ONIAGES

(O)RIN SZ-100-GE-0T(0} TTIM
3548 Y1¥D KOILONGOa< ¥E3WL

[ 2R K ] F¥LLS it

- S 30w s

R

—
—A M DO m o BT oo T

=

H-HA
e
10T
5
1L"BE
H: 1
(A 14
17

W/EW
1 5v8

b
H

16¥Y
1¥29
i
1Bb9
1009
1998
9
196%

1 SN0K

121-1861
il-LBal
+01-2861
160-2861
1B6-LB61
1£0-2861
190-£861
150-£B61

i HiNDW

(Y



0'0 100 IT'EE EtDile ISTE O OGLOTET ORI TL O 5TH 16'0 121- 1861
00 10 A B 16BBEE 166RE 10TOOT J07I1 0TI 1970 Ti-1881
00 000 19'98  15THBOE AN AT CAN S SR NV S A S B [GT-2861
06 %0 WOER O TOTO99B LECTSRE 1RZT RTUBY i8TeE (LTI T i1l +60-LB6T
0000 3 TR H: BN S~ BT B s S B VT 1B6-£B51
00 W0 30%90 ILUe90 iPU9SEE MIE (1979 EC9E TSI CET 102 120~L861
00 60 VUL QTYITE ISUERZE 116 M0R01 1ZD6 GSCET BT i1 190~£851
0*0 W00 ULTE9 IICeIBY NCOSZE LT MO0BTD JTURL ICUBT :SBT 1B'D A 150-LB81
07— 107D i5'99  ETHYS UEYINIE IR (BETH IECEE IB°B1  L'8D 1Tf e 190-LB8]
00 o 87T ZUT009 6TIMOE (0P GB9'F kT8 USUET 1097 Ib'E 1T 1£0-2861
80 10°0 19788 H: I 7. 07 1991 IETE A 120- 1861
o0 90 e < I 03 S & S B 3 N 110-1861
0'0 00 LBk A1 €07 ¥ A 128-9861
00 0 A ) 91 %k A N T 1T1-9861
00 it ie'Et e 16751 0% i 10F-9861
00 60 IT7EE S S i 4 A3 19°9 0E 160-9B8T
(- STV N S &+ ' 96°S 109 A 182 180-9061
00 00 A 1 1480 il 1ol S A 120-9861
09 0'0 B " BP0 4TI i6°SI R A 4 130-9861
0t 0t e AT T4 AN et A 150-9861
00 i0°0 98T 2t W e AT 4 1$0-3861
O I | T, N 74 I MIETT zteE Er T e 1S H| 1E0-9861
0'¢ 1070 o L0 RS 'l 1 126-9861
00 ¢ UsR 180°2 1 AN At S B Y H- 1T0-%861
00 0%0 11 106'Z oS AT S R - 1979 123-G86}
G0 i 4 150°7 BT 19 e 157 IT1-GB8T
L E IR > SIS WIEY IR/EY pEY laEwy
SYSTI'D ILYRTI°D IGYETWG LIVRRRD IIOCHRG ! d0ST 7 BN i43LWM ¢ QIA4 G M3IWN ¢ I ! Su9 | HENDS
131 NO LON NTHI NO £ 500w
1 81-11-S861 NOdd WO LI '
o IHINT L0000 007 ISIUIINT ONINNON b 0Ge
0 I *N¥K 3NIAGNY 1 (B

(Tinlh GZ-100-0S-1T(Z) T
3598 Yi¥G KOI1ONJ0Ad ¥HSNO
[ 3&L1ls I XX "Dk 9¥g




— e

'
1
'
1

e SoTodSas o

=R~ = - =~ -
S S e e o

=1

o O o Do

.

coceocoococooocoo
.
\TDOQOOQQOQQQQC’QC‘—--C‘JO"“I‘"I«B@

oo o oo

i

TSR D DO G O oS T oD O oD

'y

A= R — B O O I - N - R -

LR e e -

=== B R - BB R - B - = =]
[

D e = = = N -

.

=

oo D e

SY9°1°0 LAWATITY LSY9TNMD

i0°5EYE
1L THEE
1ESITE
P9I
19EROE
195862
16¥6L
1L E68E
ii"ie8z
(BUT
UL
iEERLE
BRI
Q7SELL
[aty4
#°C6T
L7995
8t 1%
079392
§TE¥57
PUBSHD
¥
9
4
11
£
¢

98T
44
182
0T

H
v
1
'
H
1
i
5
i
]
I
+
.
]
:
i
]
1
]
i

"8EIZ
"6hOL
1b#61
11°EE81
16'E991
11851
16 "BIST
195601

Hyian

1B°B6ET
it h¥el

BLERTT
{TBETT
1179881
FOTETT
19708211

.
0°6E2l

1AL
8N
ARSI
10%09511
19°GTIT
Ty
19°62011
15°E0011
1316601
1268601
1B"CLB0T
1279CB01
{2°BLLOT
10723401
10°52L01
1768901
1L°6290]
10°6BE0T
12708507
11707801
iy

10785901
18*4Er0!

THDNT

=
-

-~
-

=3
-+ 2
s
3

=
L]

o
o

o3

Al -]
o4

~

[ =]
8]
P I I

C om0 T O o O O et vt et e D Y 0 O e e P S EN WD O O O P 03 UT e v W1 BT O WD o 43— OF
w

oy o D o

ur

-+

o
w3 wr ocd o4

T W o WD P M B D e o D i e O oo O DO e

s

o

oo
o wd ool ol el vl ool o

eI U IO W 0000 € v vt SR SR O U e U UG D M e U

- o

=

- D) D ry

F~ -t W b

W LY D O3 P~ [ U LD S o 0% [

< o
o
-
3

< <
o
o~

w3

=

o

o -
~

e - R -
=

R B = T B 1 B

L I I e i e - T T B T R R e e e - - - - -]
©3

-

CF MY ot OF WY A et P e 00w o v O A0 00 o LD e WD W O W)

br:

B R i i I =T~ o
-

-
w3 ] [ [ ]
SEBEFNBR
OOOOooc:t::ocoooooo<>OcOcco&ocooccoooocoﬂ——-g—-c“.—
émmmmmmmmv

Y OO WD

4
L)

wr
o

-
w
o
o
L N )

€ B0 €9 DI DD v D s W S A mE U O P ma U3 B0 S ma P

oo 3
—

wa

o

2]

-

) TR R S T

a
1
)
[ A L ]
(- )
——
—

ww:Emvwmhmwpmvoa

wwy

o O 0D 0D S O WP A0 €O Y O A e

™

]
H

TEI A O S e e el S M T MM NS S MM NS — —o DS oS S

w

L]

===l = e === =~ — N - N R R~ e B e IR S = IR - R e e R R T R P

oM
-, R L4 o

-

]

Las]

-~
mu:lu:ll.:ll.ﬂI-‘-J‘GJF';CUU"l""!“0‘NNWG‘!NO0’\--OII’}!-O’\NII"!Motﬂmmmm"-mmohsmtﬂ%u‘lh
(]

o~

R R L e B B e I T I - R - = I =R T

w
-

Mmoo oo oo booado o oo

=< =

-
b

o

pr-]
L]

Goeddddasdddocsdddddadadcadaoddsadcada
- O oh
5 di e

4 o W o 4 oLg ke g

L BRI =T I ]

O DD D OO DO D G e O
b A R

=3 w0 o
-
= e

—
-
—
=
—
o

¥
&
'
'
1
I
]
'
'
I
i
'
i
i

134 RO iOR NINI NG
Le-Ti-{961 NOd:Z K
10065301 15343L

35¥8 ¥I¥0 NOILORGDac Y93Wd

(L0-EBE]
190-£851
150-£861
1P0-E861
1£0-E861
1Z0-E8BI
110-£861
121-2861
1H1-2861
1 07-1861
160-2861
1B0-2861
1£0-286]
150-2861
150-ZB6H
190-2861
120-1861
1¢0-TB61
110-Z861
icl-1861
i11-1851
101-1861
160-1861
180-1867
1£0-1861
+90-1861
156-186T
h0-T887
1 E0~1861
120-1861
1 T0-1861
127-0861
i11-0B81
101-0861
160-0851
180-0861
120-0861
190-0861
150-0861
1#0-0861
1£0-0861
120-68b3
115-0881

HINDW

GRIt 8130

0

I

A300E

i

EIE

“Oh 3944



0%0  S0°C IBUAOL  LLU00TL IUBEKET i0'0 100 e 15715 i8S 0% 187 1571 19 18T IETY 1Z0-4B6!
00 e STUETOL IGUGTHED 00 106 ‘n 196k 145 34 0 151 £°89 l0°BL %89 [1o-iBe}
6" 0% 1BUIGRY IRCLEERT GG il T o I 187 197 1"z 35 A |- T TR FA RS 13| )
N N iSTT8BY IpT9GZED §0°0 N i3 A AL 34 o o 19'ER U£NME (989 (I1-9B61
A T 1672649 ILUBIZED 107G 100 {13 1565 19T e 3 i 12001 I6°Ey  iGRL i01-9B61
0 e LUEE9T 1BTRLIET 3079 1900 3 B'5r IE°S i WE 4 Hoal S THI 3 IR 14 3
(i TN 10089 i6°L30E1 107G 1670 4 i$'65 16°8 128 19 4 WUERT IBTLE 1099 :
0 0 AL I N Ti v A ST N 100 g3 R OGE' 1 197 ] HU9ET GE'9r 1989
00 0 1811789 IETEZEID 0D A = 109 kg o' At it I6°06 1205 T8
0 e (0°LEZ9 19°E9BID 07D 10°0 157 1509 1079 e H 3 19°1 Wp0r ilee 1989
0 0 TUZEIS 6°RRLTY 10D iR 2 T'ES i8S 10y oA Hogrd A { SO YA T
05 W0 1E°B709 1TCSELTT I0°¢ 100 108 19'95 1.'9 R A 1973 Y9°BLT 19789 bl 3
00 0t (E'1685 19°5S9TT 0% W0t 8L 185 157 105 H-3 R ISTHET I0M0L IBHS
0 60 W0TASIE 19UCESZT i0°0 100 108 1$°69 1E78 i34 1977 g T VA TR )
00 0D {E'EBSE  16°BISTT 1070 0 198 RS B 168 197 3| H:3(3: 1 I O TR }
0°0 WHEIRE iBeRRIL 1070 100 18 19°69 i5'6 199 34 1109 HU0ET 1ZUEE 1969
0% 18ZTIG  19ISECT 1070 10 9 T & SRS & LT 3 18U0TL 1GUIET 1969
0'p JTT0RY  19THIIIT 000 100 o 1006 061 IE'St g i8'9 IS°CBE  lbtHE 619 3
0y 15°908% 1Z'OETZI 100 100 b 16'69 {67 s 160 el A5 B A A T4
00 IETESHY EETLOTII 00 160 106 56 107 i0°1 i6%9 18 : N T A R ;
0'g 1S'TIM IPURLGLE 07D 10°9 i Hi I A 1L Wt A (S VI M+ B -
"o 10°188Y Ih'¥I0ZT 10%0 10%0 T 140 S oA [ A4 i R R A T & S 74 .
00 LITTIER 1L096TE 3070 iR A S A% QR - ST A 1 IrArA ! 9% RS WYY
00 1ST6RY 16TH0BET 1070 100 ' T 6By TS 19 191 120 (S O TR 44 ,
00 WOLPTE 1PUSSEIT 160 100 18677 1TV B 12 19 T 38 I 4
(X 15°7508 [N 10°0 86T ML AT et 1 1508 CEE 1B9Y
00 3 06 100 R AL S I 34 19°1 150 159 A < A -1~ ]
00 iz (] 100 L0 IETTE It 3 S HS A | 1F9
0*0 10 0'¢ 1670 166'¢ [9°6¥ 6% HAl et} 15t 0 is]
00 i 00 100 A YA A e ] 1 g 1019 ¥
0'0 s 00 N H: M e I 1570 £0 11 £ 0L
00 17 0% 00 987 NI R £ 481 ] 471
00 H 00 HiRY 190°C JE°19 I8 8% H oA N * 1699
00 iz L I o 199°7 1729 60 13 [ T A R | i#0L i
00 1B°628C 00 10°0 ST TR | B0 160 8 '959
0°% 0°0 i 6'0 1o 30 JE A TR} 10 (] 00 £ 1959
00 100 ! 0°9 10°0 I BB | | £ e B ig¥g
0'e b0 ; ¢'0 e H AR FE A 5" 184y 180 z 104
60 300 1LUSIE 60 100 A IRTR: | e 'R i 181 ¥ bl B
00 0t e 00 e A Y B 34 HN 15" 1M £ W8l
e 00 WUIEE 00 M SE°0 ltBY R 18 [ 07 27
00 0%t 1579858 1H7BI5TY 070 10°¢ 60 i6F 1B 181 1 : 4 fiiel :
00 106 SHBESE P1UBLHIT i0%0 e 9T METD T v 3 1 1BEL
IO S - £ R - BT Vi Y1 : VOUOD IPIEY Ip/EM p/ER /EWY '
S¥5T1"0 LAVKID ISVENRD GIVA'HD SI4THND OSVSTD u3lwMCl ! VAN u3LA G OIMS ( dEIWM O UMD )5S 15E00H
134 NC IO NOND 8D - -

T | LrT1-1%T WiEs KD

THIN 2000067007 15343LKT ONINHOK

140NV "Nk 0N100Hd
9E3LE 5T (D)WIM BZ-100-0E-2140) 7738 :
Bo-20-B8 3548 YIVE NOLION0DES ¥OIND
efias] HEE 3015 XX T O"DN Z3Ys :



Ccocoodo
S oS oo s oo o
Oooocﬁccco'c

.

o= = I =R

P X - RN -

oo O 0O SO S

40 OF 5 oS

oy
=

8 126 107 H A HArA [ [

T4 2 S Ha s i 1501

i ~s 15°8E 18°C $ e 180 1072

e A C I 1 W'l 31 18£8

e HOF S S it! Hn L e
151 L3 O il 8 e AL

54 il L) WL 6L H 91

181 19°6F iS7L {L'E 1§k [ iB'06

HA LR 87 8% 18 N 13°1E

il Hijyt> 191 9% HEP
JER/ER T AR IRER O GE/EE /e W/ER W/
109 i WON CH3IWM 0 QINTS  HEI¥N 7 10 ¢ 5¥S  § d3IWM

! ! |

i +

134 ND LD NCNI MO -
i~L1-49b1 NOg2 ND
TO0CS 00T L3IHAUINT GNINMDN
"W IKINDE4

(C)RTA BZ-T00-0E-2T1(0) 73N
3598 VIVG NOILIN0084 YI3WC
it+ 340168 +EE

HAR 13!
iT1-L861
1031861
160-1861
180-10867
1L0-LBE1
194-L06]
150~ (661
1#0-LBE1
120-Le6l

{ HIKON

*Oi 39¥0




0°¢ 160
0°¢ 10°0
00 ]
£ 100
0°¢ ]
08 0y
00 100
(I 00
0% ]
[ W0
] 00
070 00
[N HiN
[ w00
00 00
0 1070
00 00
00 1070
00 HINE
[Fha] 1070
4% 10%0
L T
00 ]
00 Hil)
[} 1000
270 i0%0
09 00
LR 00
0e 160
47 0%
00 160
0¢ 80
00 10%0
0'e il
[} 100
0 1070
00 W0
0%¢ 100
G0 Hi N
' 1070
00 100
¢0 00
470 100
L LI

SYETITD I1WATITD 15Y9EMD

S3047
T2NYT
TN

PEIEIIGE
G(-Cv-Bh
viaes

b oo cm et o mm e e m e mm b e e e me oo mm e == e

. o ool on cd e O )
©4 4 O 03 63 07 oud v H [xd ﬁ o
LFF 1 irF ) 7Y 3 D2 uy Ux]

]
A
]

el

—t ud e
pus .k G R B
R TR

L0 QU F~ 3 W3 M 03 P U3 P70 O v
.-43; -
-

8Ly

1578535
{00645
T TBER
A

S & e St ef S8 &S

P A - - el R - - I = = e e == B =

L e e R e = T T I g

e = - TR I = = =R

g
100
H g

PH0URND ¢ 5v9°

§

¥

oo o e

o <

&S oD oS

oD e

=

=

=

o o

S eSS oo oS

o oo

C G 8 G OO D D DD s O O DR RO DD S
< o =

=

]
1

0
[
0
0
100
0
0
L]
3

Cedssa

L=

s
3
-

31VN°]

4 S 1A
166 IEE
1= YA
HE- R
75 .

188 H6E7
iBIT R0
RS-
T4 ]
s I8
e 11670
AN /N
T
S TN
1A
i e
8 19107
8 118
€8 1B
i 181
1 I
i 1081
T A
L et
! L0
16 ERTO
iEB 15800
I et
3 S
1062 1I%70
[ STA N
1A A
ST 138°0
I
W0 11071
Hed B ]
861 12570
1 T
10T GELTO
1811 12070
66 16070
183

101

EO/EE |

P ¥05 1 uDH
i !
1060007005

(OININ 52-100-0c-21(0
356 Viv0 NOILoNGUgGa VG3KD
H

LIE I | tt3

Ll

E

> et P O D e A M0 W0 O W Ol e T3 £d w01 o0 ) 0 4 03 T o B @
==

T DN S5 M Sr oF L3 T K> O U3 10 8 G5 €4 €3 €4 P G L0 O 05 Wa A f O3 T3 Te Fx F. P 2a O 50 W0 O < g

L R R R R R Rl

©d F w0
i

e
=
2]

L]

134 NG LDN KIND NO
Bi-Ti-E86Y Nldd KO
SB3UINT BRDIASON

JINIADEd

d0:

T r vt w wd wn el e

{T) 1138

T vt F v S O

i-r‘—mr'slnr\:--ﬂ----rqw

=
[

Do o oo oo

o s

APl Ch a0 —a me 3 T4 D3 fm. v 07 04 Cd £F T e U0 40 UT 0% N v 1) B v @ - Cd D

3 F o w0 o3 00 od o0 0] 07 00— o 00 E rd 0l el el el ed o el v o

565w U3 B W 13 D o

bR B0 &

-

1t W 07 G e O DO o0 O w0

—
—=om
=1

s

-‘-'l“lll"!1’-00"NI'.B'.n\Dr'-hmﬂv—:NNNQNl‘lrﬂ(‘Jmt’)"mmmnﬂ

[}

B T B3 5w T3 Fw wE s O U3 O mE 3 A €5 T B e W3 €0 €4 P R4 D7 99 T4 S 0% OF OF U3 65 @ B wa w4 ew T o

—

o

= 1S U3 03 O w0
[T -

—

=8

< o o
- = .

S S e ko

-
SESASSd

m Cd e

16891
106

o
=

R
o
-

£
1
!

196-£B51
150-£861
HIg
1E0-£B61
120-L88]
110-L881
i21-9861
J1i-3BE1
1G1-9861
i160-9887
180-53861
1[i-986T1
130-9861
160-9861
1$0-9861
1£0-9861
120-9861

-]
#3018

7004
IRETE]

"IN 39




00 19°Z80  IEU00LE GZUIO0Y 10%0  lot0 1% A AT A b T A4 WS 19T 171-(B81
00 10UiES 19°9BYE 19°BRES 1070 10°0 15 TOMER GETT YT £ H- TR (114063 :
0'0 (BTBLG  10°0FSE TEUBOBS 1070 10°0 198 IBTT I5THY BT T vl Hi 3 B T $01-LB61
60 19795 IGTSLEE MEULAEC 100 H KB T A T O S o A AL A )4 160-L86]
00 IEIS ITUOZSE UEUEZBS 00 10'0 B L ETER IRt A1 H 3 11008 11Ee 180-¢861 :
00 YUBIS  JITOLE GTUBRIS 100 W'D iIp 18I0 ETIT OME 0T #E T B 1L0-L867
L] O R - B B WEE EME | fLIND GBER ipsE® (psEY TP T B '
SY9°ID LIWNTI°D SWOUMNZ LLVACHMD TICCNRI | OSY9TD NILWMCI 1 d0D i §DM 3LV G QIR AL IO eI ()] INON ;
1 1 i ] 1 1 1 . 1 ) i 4 1 + 1 1 L]
134 KG LN NIND N - S TR .
A 1 Bi-77-3855 NO3d KS A 131
o amwe 200006007 1STAIINT BNINGCH L i
i PN "Kin ZINIADEG ' 014
RN (OIWIR ST-T00-0E-T0 (T TTRM :
Bl-20-56 35V VWD NDIIJT0044 YOO
ebiaeg t#+ 3§05 LR 7 'Ok 38vd



Manitoba

The Qil and Natural Gas
Conservaticn Board

November 30, 1987

Omega Hydrocarbons Ltd.
1300 Sun Life Plaza III
112 - 4th Avenue S5.W,
Calgary, Alberta

T2P 0H3

Attention: Mr. G. E. Patey
Vice President, Production

Re: Omega Waskada GIW 6-30-1-25 (WPM)

Further to your letter of November 17, 1987,
resume gas injection in the subject well.

O
Room 309

Legisiative Building
Winnipeg, Manitoba, CANADA
R3C 0v8

(204) 945-3130

you are hereby authorized to

Gas injection in the well will continue to be subject to the provisions of the

Board's letter of September 18, 1987.

Yours respectfully,

ORIGINAL SIGNED BY
CHARLES S. KANG

Charles S. Kang
Chairman

b.c. Petroleum
B. McDonald



September 14, 1987

The 0il and Natural Gas L. R. Dubreuil
Conservation Board Chief Peteroleum Engineer

Charles S. Kang - Chairman

Wm, McDonald - Deputy Chalrman
R. B. Ball - Member

Re; Waskada Unit No. 1 — Gas Injection

Background

The 0il and Natural Gas Conservation Board Order No. PM 47 authorized
injection of gas into the Waskada MC3b A Pool through the well Omega Waskada
6-30-1-25 (WPM). Gas injection commenced in March 1986 (see Fig. No. 1).
Continued approval of gas injection was conditional on producing GOR's in
surrounding wells remaining below specified limits,

In its letter of August 14, 1987, the Board, noting that producing
GOR's 1in a number of offset wells had become excessive, regquired Omega
Hydrocarbons Limited (the Unit Operator) to review and report on alternative
disposition of lean gas and to terminate gas injection by September 15, 1987.

Omega has responded to the Board's request, In its letter of
September 9, 1987, Omega contends that gas injection has been beneficial to
0il production and, after a cement squeeze to re—establish segregation between
the MC3b zone and the Lower Amaranth, should be continued.

Recommendation:
It is recommended that:
1. A remedial workover be performed immediately in the well Omega Waskada
Prov. A7-30-1-25 (WPM) in order to segregate the Lower Amaranth and

Mission Canyon Formaticns in this well.

2. Gas injection in the well Omega Waskada 6-30-1-25 (WPM) be approved on an
interim basis for a period of gix months, terminating on April 1, 1988.

3. Prior to March 1, 1988, a further review of performance of the wells in
and adjacent to the Unit be submitted to be used as a basils for either
terminating gas injection or continuing injection past April 1, 1988.



4. Gas-oil ratio limitations provided for in Board Order No. PM 47 be
suspended for the duration of the interim approval of gas injection.

5. If production performance warrants, the Board may require the immediate
termination of gas injection.

6. Monthly progress reports for the gas injection project be modified to
include a verbal summary of operations. A draft letter outlining
conditions of the interim approval is attached.

Discusgsion:

Communication between the Mission Canyon (MC) Formation and the
overlaying Lower Amaranth Formation occurs in the Waskada Field largely as a
result of fracture treatments in the Lower Amaranth.

The performance of wells in the area of Section 30-1-25 (WPM) has
been affected to some degree by this communication. However, because of the
complex geology, development and production history of the area, varying
interpretations of the degree and effect of the communication have been
developed.

The well Omega Prov. A7-30-1-25 (WPM) was drilled and completed in
the Lower Amaranth in late 1985. The well's productivity has exceeded that of
offset completions in the Lower Amaranth, While part of this is likely due to
better reservoir properties, Omega's contention is that gas injection at 6-30
has supported oil production at A7-30 through interzone fractures. The rapid
increase in gas production at A7-30 definitely suggests communication.
However, this rapid response to gas injection suggests that any banking of oil
would be minimal.

In any case, there is general agreement between Omega and the
Petroleum Division that the zones should be segregated at A7-30, and Omega is
proceeding in this regard.

Fig. No. 2 is a graph of Waskada Unit No. 1 production from 1979 to
date. Indicated on the graph are the dates of termination of water injection
and the commenement of gas injection at 6-30. Review of this graph indicates
an increasing trend in oil production beginning in early 1984. A relatively
stable total fluid rate and a decreasing WOR suggests this was due to the
formation of an oil bank from injection operations. Because this trend began
some two years before gas injection commenced, it is at least Initially, the
result of some operation other than gas injection. Two possibilities are
suggested:

(a) Effects of water injection at 6-30. Injection at 6—-30 terminated at year
end 1983. While decreasing water production is evident subsequent to
this, total fluid production remains stable and increaseg in 1985
indicating an external pressure source continuing to be active,



(b) Effects of water injection in nearby Lower Amaranth Units through
interzone communication. Injection commenced in the Lower Amaranth in
February 1983. By year end 1984, 13 wells had been converted to injection
in the Waskada Lower Amaranth Unit No. 1 and Waskada Unit No. 3 areas, In
addition, there are a number of known cccurrences of inter-zone
communication in the area (including 4-30-1-25). Given the above, it is
likely that the increasing production rate in Waskada Unit No. 1 is at
least partially the result of water injection in the Lower Amaranth.

With commencement of gas injection in 1986, Unit oil production
continues to increase, although arguably at a somewhat reduced rate,
indicating gas injection is not having a drastic effect of performance. One
concern, however, is the increase of gas production at the 3-30 well very
shortly after gas injection levels were Increased in October 1986, This would
indicate that sweep efficiency is not favourable. Further, due to the
mobility of the gas and quick response to gas injection, constant monitoring
is necessary to ensure oil recovery is maximized.

As there is at present little evidence that gas injection is harming
0il recovery in the Unit, it is recommended that resumption of gas injection
be authorized on an interim basis for a perlod of six months (until April 1,
1988). Prior to the end of this extension, a further analysis of the effects
of gas injection will be required from Omega. However, should performance
significantly deteriorate prior to this date, immediate termination of gas
injection may be ordered. To assist in analysis of performance, Omega has
been asked to submit a verbal summary of operations as part of the monthly
progress report.

Board Order No. PM 47 includes a provision to terminate gas injection
if producing gas oil ratios exceeq}nﬁ 500 m3/m3. While this number is
greatly in excess of golution levels, it is an arbitrary limit designed to
minimize the risk of damage to the reservoir. However, the favourable oil
production trends observed to date suggest little damage has been done at GOR
levels exceeding this limit. It is therefore recommended that the limiting
GOR provisions in Board Order PM 47 be waived for the interim period (until
April 1, 1988).

L B Eidmas sl

LRD/1k L. R. Dubrueil

certseat Sigred iy K. € Moster

Recommended for Approval

H. Clare Moster
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meeting i Dimdge.

II. Gas Injection

Commenced in March 86 Initial rate = 300 km3/mon
Increased to about 500 km3/month in October/86
Now averages about 400 km3/month

Coincident with increase in injection in October 86, GOR's at 3-30
(southern offset — completed in MC3b A Pool) and A7-30 (east offset -
completed in LAm A Pool) increased sharply. GOR's at 4-30 have also
increased but the extremely high water cut at this well makes it
difficult to confirm gas injection is the cause.
Current GOR's are 3-30 >» 600
A7-30 » 1 000

Both are on increasing trends

A plot of Unit production shows a generally increasing trend from 1984
on. Assuming production measurement 1s accurate, one possible explanation of
this pressure maintenance response through interzone communication from the

Lower Amaranth waterfloods.

If the production trend from '84 & '85 1s extrapolated, the 86-87
levels are slightly below trend. Also the WOR and GOR curves are ahbove trend.

The Tundra wells (13-19 & Al4-19) do not show any adverse or positive
effects that can be tied to gas injection.

Omega contends that communication exists at A7-30 (probably due to the
fracture treatment) and believes it can shut off this communication by a

cement squeeze.

If communication can be shut off between the Lower Amaranth and the
MC3b, performance of A7-30 should improve. However, performance of the Unit
would suggest that some communication exists elsewhere (A7-30 was drilled in

late 85 and Unit shows increase since early B84.

1576P



The remaining problem of high gas production at 3-30 would not be
rectified by a cement squeeze at A7-30. The GOR at 3-30 appears to be
sensitive to injection rate at 6-30. Because of the high level of GOR at
3-30, a concern as to production of other Mississippian wells (i.e. Tundra)
exists,

Note: current GOR at 3-30 already exceeds maximum specified in Board Order.

What has Omega done to evaluate other options (e.g. storage in a

deeper regervoir.

ITI. Other Concerns

(a) Proration Factors - see chart

(b) Weed Gontrol
Weed control earlier in the growing season would eliminate
complaints from landowners. Would suggest hiring someone for the
summer to control weeds instead of sending out someone who's not
busy at the time. HNeed a more organized approach (i.e. start in

one corner of the field and work accross),

(c) Spill site reclamation
Omega has 10+ old spill sites that will require reclamation work
starting next yvear. Summer student suggested for weed control

would also prove helpful in setting this up.

1576P
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SEP jg 1981

Omega Hydrocarbons Ltd.
1300 Sun Life Plaza III
112 - 4th Avenue S.W.
Calgary, Alberta

T2P OH3

Attention: T. J. Hall,

President

Dear Sirs:

Re: Waskada Unit No. 1
Gas_Inijection

Your letter of September 9, 1987 recommending continued gas injection

in the subject Unit is acknowledged.

Upon review of your letter and of production performance of wells in

and adjacent to the subject Unit, the Board authorizes resumption of gas
injection into the well Omega Waskada GIW 6-30-1-25 (WPM) cn an interim basis
until April 1, 1988 subject to the following conditions:

L.

A remedial cement squeeze designed to re-establish isolation between the
Lower Amaranth and Mission Canyon Formations be conducted as soon as
possible (i.e. prior to October 1, 1987) at the well Omega Waskada Prov.
A7-30-1-25 (WPM). Resumption of gas Injection should not commence until a
satisfactory cement squeeze has been achieved.

Prior to March 1, 1988, Omega is to submit a further comprehensive review
of production performance of wells in and adjacent to the Unit, The
report will be used as a basls for either terminating or continuing gas
injection past April 1, 1988.

The gas oil ratio limitations provided for in Board Order No. PM 47 are
suspended for the duration of the interim approval of gas injection.

Monthly progress reports for the gas injection project are to be modified
to include a narrative summary of operations, particularly on the affects
of gas Injection.

If production trends warrant, the Board may order the immediate
termination of gas injection.



In view of the various production problems that have occurred
involving gas injection in o0il pools in the Waskada Field, the Board considers
gas Injection as only a temporary measure. As a result, you are urged to
continue your efforts to develop an alternate disposition for the gas. You
are requested to keep the Board informed of any developments in this regard.

Sincerely yours

ORIGINAL SIGNFED BY
CHARLES S. KANG

Charles 5. Kang

Chajirman
LRD/HCM/1k
b.c. Wm.McDonald
B. Ball
Petroleum
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THE 7 DY NATURAL G L
COnvu. b s ATION BOARD
WINNIPEG, MANITOBA  —

SEP 14 1987
HYDROCARBONS LTD

s pacan RECEIVED
112 - 4th AVENUE S.W.

CALGARY, ALBERTA, CANADA T2P OHJ
TELEPHONE {403) 261-0743

September 9, 1987

Manitoba Department of —» The 01 & Natural Gas

Energy and Mines Conservation Board

Petroleum Division 309 Legislative Building

555 - 330 Graham Avenue Winnipeg, Manitoba

Winnipeg, Manitoba R3C 0V8

R3C 4E3

Attention: Mr. Clare Moster Attention: Mr. Charles S. Kang
Executive Director Chairman

Dear Sir:

RE: Waskada Unit No. 1 - Gas Injection

We have completed a review of the Waskada Unit No. 1 Gas Injection
Project as directed by the Manitoba 0il1 and Natural Gas Conservation Board in
their lTetter of August 14, 1987. As a result of this review, it is the
opinion of Omega Hydrocarbons Ltd. that:

1) The Lower Amaranth and the Upper Alida formations in section
30-1-25 WPM are in communication as a result of the A7-30-1-25 WPM
completion frac job.

2) Gas injected at 6-30-1-25 WPM has been sweeping through the Upper
Alida and into the Lower Amaranth at A7-30-1-25 WPM via the frac.

3) Gas breakthrough at A7-30-1-25 WPM has not yet adversely affected the
Lower Amaranth pool performance in section 30-1-25 WPM. No other
section 30-1-25 WPM Lower Amaranth well has shown any sign of gas
breakthrough. It is recognized that extensive migration of gas into
the Lower Amaranth could detrimentally affect future Lower Amaranth
enhanced recovery operations.

4) Production from A7-30 has been helped by the 6-30 gasflood. The
A7-30 production has been greatly supplemented by Upper Alida oil
being swept to A7-30. The Lower Amaranth performance of A7-30 is not
characteristic of the offsetting Lower Amaranth well performance.

Well On Production Cum 0i1 (m3) Rate (m3/d) (1987/07)
A7-30 85/12 4000 3.1
2-30 82/10 1125 0.4
8-30 83709 2350 2.2
9-30 82/03 1030 0.4

Historical production plots for these wells are attached.



5)

6)

-2 .

The performance trend of A7-30 suggests that we are approaching the
limit of the benefit gained by the communication. The A7-30-1-25 WPM
0il production rate has declined to the point where a 1imited benefit
is being realized by the gasflood communication.

Continued gas injection into the Upper Alida at 6-30-1-25 WPM is
required in order to sustain the pool performance.

3-30-1-25 WPM: Although this well is currently producing at a high
GOR, oil production is at an all time high and the
water production continues to decline. Either
primary depletion or waterflooding would result in
poorer performance.

4.30-1-25 WPM: The occasional high GOR measurements observed are
likely the result of measuring difficulties
associated with low oil production rates.

12-30-1-25 WPM: This well has greatly benefited from gas
injection. Total oil production continues to
improve while water production continues to decline.

Clearly the Upper Alida performance has benefited from gas injection
at 6-30-1-25 WPM, Gas injection at 6-§0-§-25 WPM should be continued
and the restrictive GOR limit of 500 m”/m® at the producing wells
should be waived. Historical production plots for these wells are
attached.

Our conclusion is that gas injection at 6-30-1-25 WPM is critical to
optimizing the performance of the Upper Alida formation. Also, to ensure that
the future performance of the Lower Amaranth pool is also optimized, steps
must be taken to re-establish segregation between the Lower Amaranth and Upper
Alida formations. Therefore, we recommend:

1)

2)

3)

Workover well A7-30-1-25 WPM to re-establish segregation. A cement
squeeze should be done.

Continue to inject lean gas at 6-30-1-25 WPM into the Upper Alida
formation.

Initiate a waterflood in the Lower Amaranth at A7-30-1-25 WPM.

We believe that, by following these three steps, the performance of all
pools in section 30-1-25 WPM of the Waskada field can be optimized.

DOR/ce

Yours truly,

OMEGA HYDROCARBONS LTD.

— .
, @ KK
! . J.4an

President
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August 20, 1987 R (RS R
Ay, o - ".qu‘-

The 0il and Natural Gas
Conservation Board

309 Legislative Building
450 Broadway Avenue
Winnipeg, Manitoba

R3C 0V8

Attention: Mr. Charles S. Kang
Chairman

Dear Sir:

Re: Waskada Unit No. 1 - Gas Injection

Omega Hydrocarbons Ltd. hereby acknowledges receipt of your August 14,
1987 Jetter instructing us to terminate gas injection at Waskada Unit No. 1.

We will immediately begin to evaluate alternatives for disposition of the
Waskada lean gas. However, beginning September 15, 1987, we will redirect the
lean gas to flare until a suitable alternative is found.

Sincerely yours
OMEGA HYDROCARBONS LTD.

S b

~G. E. Patey
Vice President - Production

cc: Bob Dubreuil
Warren Sharp
Waskada Unit No. 1 File

DOR/ce
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Omega Hydrocarbons Ltd.
1300 Sun Life Plaza III
112 - 4th Avenue S5.W.
Calgary, Alberta

T2P OH3

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

Dear Sirs:

Re: Waskada Unit No, 1 - Gas_Injection

Upon review of the June 1987 pressure malntenance progress reports,
we note that continued gas injection at the well Omega waskada GIW 6-30-1-28
(WPM) is resulting in disturbing production trends.

in particular, gas/oil ratios at Omega Waskada 3-30-1-25 (WPM) and
Omega Waskada Prov. A7-30-1-25 (WPM) have become excessive and there is some
indication of increasing GOR at Omega Waskada 4-30-1-25 (WPM).

The high gas production at the A7-30 well, a planned water injection
location suggests communication between the Mississippian and Lower Amaranth
Formations. We are particularly concerned that the apparent presence of a gas
gaturated area near the A7-30 well may have a detrimental effect on Lower
Amaranth enhanced recovery operations.

In view of the above, the Board is of the opinion that continued gas
injection in the 6-30 well is not in the best interests of conservation. You
are therefore directed to submit a proposal for alternate disposition of the
lean gas, preferably in a deeper non-hydrocarbon producing formation.
Pursuant to subclause 1(3) of Board Order No. PM 47, you are hereby advised
that, unless otherwise approved, gas injection into the well Omega Waskada GIW
6-30-1-25 (WPM) 1s to be terminated not later than September 15, 1987. *)é—

Sincerely yours

ORIGINAL SIGNED BY
CHARLES S. KANG

Charles 8. Kang
Chairman

LRD/HCM/1k

b.c. Wm. McDonald
B. Ball
Petroleum Division
Waskada Office
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Omega Hydrocarbons Ltd.
1300 Sun Life Plaza III
112 - 4th Avenue S.W.
Calgary, Alberta

T2P OH3

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

Dear Sirs:

Re: Waskada Unit No. 1 - Gag Injection

Upon review of the June 1987 pressure maintenance progress reports,
we note that continued gas injection at the well Omega Waskada GIW 6-30-1-25
(WPM) is resulting in disturbing production trends.

In particular, gas/oil ratios at Omega Waskada 3-30-1-25 (WPM) and
Omega Waskada Prov. A7-30-1-25 (WPM) have become excessive and there is some
indication of increasing GOR at Omega Waskada 4-30-1-25 (WPM).

The high gas production at the A7-30 well, a planned water injection
location suggests communication between the Mississippian and Lower Amaranth
Formations. We are particularly concerned that the apparent presence of a pgas
saturated area near the A7-30 well may have a detrimental effect on Lower
Amaranth enhanced recovery operations.

In view of the above, the Board is of the opinion that continued gas
injection in the 6-30 well is not in the best interests of conservation. You
are therefore directed to submit a proposal for alternate disposition of the
lean gas, preferably in a deeper non-hydrocarbon producing formation.

Pursuant to subclause 1(3) of Board Order No. PM 47, you are hereby advised
that, unless otherwise approved, gas injection into the well Omega Waskada GIW
6~-30-1-25 (WPM) is to be terminated not later than September 15, 1987.

Sincerely yours

ORIGINAL SIGNED BY
CHARLES S. KANG

Charles S, Kang

Chairman
LRD/HCM/1k -
b.c. Wm. McDonald
B. Ball o .
Petroleum Division W, o

Waskada Office “{” e



(2)

(3}

(4)

(5}

(L

(23

: ;FORE' the Board orders that:

goard order No. pM 30 (Manitoba Regulation 127/76) is hereby
rescinded.

The Unit Operator shall conduct pressure maintenance operations by
tne injection of gas into the pool underlying the Unit Area.

The pressure malntenance operation shall be in accordance with, and
subject to, the following rules:

PRESSURE MAINTENANCE RULES

Gas shall be injected into the poel through the well
Cmega Waskada GIW 6-30-1-25 {wWPM)
and such other wells in the Unit Area as the Board may abprove.

After the commencement of injection, the Unit Operator shall, subject
to any remedial work required to be performed on the wells referred to
in subclause (1) of this clause, endeavour to maintain continuous
injection. :

Notwithstanding the provisions of subclause (2), the Board may, upon
application by the Unit operator, or on its own notion, approve or
order the suspension of gas injection inte any well or wells, provided
that the Board is satisfied that pressure maintenance operations in the
Unit Area will not be adversely affected.

The Board may, upon applicaticn by the Unit Operator, or on its own
motion, approve or require the conversion of any well or wells from gas
injection to water injection if the Board is of the opinion that
continued gas injection would be detrimental to pressure maintenance
operations, ultimate recovery or the correlative rights of offsetting
operators or that there is an insufficient supply of gas for injection.

The completion of the well referred to in subclause (1) will be as
prescribed by the Director of the Petroleun Branch.

Before injecticn of gas 1s commenced, the Unit Operator shall submit,
to the Board, results of a survey.-conducted to determine the static
reservoir pressure in a minimum of one well in the Unit Area.

V
The Unit Operator shall, not less than six months nor more than 12
months after the commencement bf injection, and at yearly intervals
thereafter, conduct a survey to determine the static reservoir pressure
in a minimum of one well in the Unit Area. :
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March 17, 1986

Omega Hydrocarbons Ltd.
1300 Sun Life Plaza III
112 - 4th Avenue S. W.
Calgary, Albertas

T2P 0H3

Attention: Mr. G. E. Patey,
Vice—President, Production

Dear Sir:

Re: Waskada Unit No. 1 ~ Gas Injection
Onega Waskada GIW 6-30-1-25 (WPM)

Enclosed is Board Order No. PM47 authorizing gas injection into the subject
well.

Please note the provisions of this Order, particularly those set out in Pres-
sure Maintenance Rule No. 3 relating to gas oil ratio wmonito.ing of surrounding
wells. Also, please note the requirements for submission of wounthly summary
reports.

Yours sincerely,

L. R. Dubreuil

Chief Petroleum Engineer
Petroleum Branch

LRD/dp

Enclosure



NManitoba )
oae March 4, 1986 - Memorandum

To The 0il and Natural Gas From H. Clare Moster
Conservation Board Director, Petroleum Branch

Charles S. Xang - Chairman
Wm. McDonald - Deputy Chairman Telephone
J. F. Redgwell - Member

Subject Waskada Unit No. 1 - Waskada MC3b A Pool

Pressure Maintenance by Gas Injection

Omega Hydrocarbons Ltd., operator of the Waskada Unit No. I,
has made applicatien for approval to inject gas into the well Omega
Waskada WIW 6-30-1-25 (WPM). Notice of the application was published
in the Manitoba Gazette (Feb. 8, 1986) and the Melita New Era (Feb. 5,
1986) and was sent to offsetting working interest owners. Although no
objections to the notice have been received, Tundra 0il and Gas in a
letter to the Beard dated February 27, 1986 have indicated their
concerns with respect to the application (copy of letter attached).

First | Fold

Upon initial processing of the application, several technical
concerns were raised with Omega. These concerns, Omega's response
and the Branch's comments are detailed below.

Recommendaticns:

It is recommended that the applicatien be approved and that
Board Order No. PM 47 be issued. Board Order No. PM 47 replaces
Board Order No. PM 30 and includes stringent provisicns to monitor
the movement of injected gas in the reservoir. These conditions will
satisfy Tundra's concerns. Copies of Board Order No. PM 47 are
attached for the Board's and Minister's signatures.

Discussion:

In the Board's letter of January 28, 1986, a number of
concerns to (Omega's proposal were stated. In the following, the

original stated concern, Omega's response and the Branch's comments
are detailed.

Point ¥Mo. 1 - Original Concern

"Previcus history of Waskada Unit No. 1 indicates that an
increase in the level of water injection at the subject well
was usually reflecred almost immediately by an increase in
water production particularly in the well Omewa UWaskada
4-30-1-25."

/H /:»/)/!‘c oo f vy

;f A ;;‘y,qu),)’di/f)‘f"/
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Omega's Response

"The Omega Waskada 4~30-1~25 WPM did show an increase in water
production shortly after the commencement of water injection
into 6-30-1-25 WPM, The 4-30-1-25 WPM well is structurally
lower than 6-30-1-25 WPM by 6 metres therefore it would be
normal for the water to flood from the high well into the
lower well. The injection of gas 1nto 6-30-1-25 WPM should
trap the gas in the structurally high area of the reservoir
pushing the gas along the erosional edge toward the 3-30-1-25
WP and 11-30-1-25 WPM wells."

Rranch's Comment

Comparison of a production vs water-oil ratio plot for the
4-30 well with an injection rate plot for the 6-30 water injector
for the period 1981-85 indicates some correlation between injection
highs and lows with water—oil ratio highs or lows. However, the
correlation is not totally consistent and it is difficult to make a
definitive statement in this regard.

Omega's comment that gas will be trapped in the structurally
higher portion of the reservoir is partly correct but as the
structural difference is mot great (approximately 5 metres), the
movement of gas will probably be more affected by pressure drawdowns
at the offsetting preoducing wells.

Point No. 2 - Original Concern

"Ihe current high producing rates in Waskada Unit No. 1

reflect increased production at the above mentioned 4-30 well.
This increase appears to parallel a similar increase in the
well Omega Waskada 4-30LAm-1-25 which is directly offsetting
the Lower Amaranth A Pool injector in Lsd 5 of Section 30-1-25.

Omeza's Response

Water injection was initiated into the 5-30LAm-1-25 WPM well

in August of 1984. Ve did notice an immediate increase in the
4-730LAm-1-25 WP well but did not note an increase in the
4-30-1-25 WPM Mississippian until November 1983. The increase in
4-30LAml-25 WPM was definitely due to water injection into
5-30LAm-1-25 WPM but I believe the increase in 4-30-1-25 WP
Mississippian was likely due to the fact the 6-30-1-25 WP well
had been badly over injected and we have now produced enocugh
water back to pull the oil back into the well bore. The injection
of gas into 6-30-1-25 WPM should help teo maintain the flow oI

oil to the 4-30MCa-1-25 WP well.



Branch's Conment

The immecdiate increase in rate at the 4-30LAm well was not
sustained (rates had decreased to pre—-injection levels within a
couple of months) and was observed at its maximum to occur in the
same month as 5-30 went on injection. The observed response time
in other parts of the Pool indicate it is extremely unlikely that
the rate increase at 4-30LAm in August 1984 was due to injection
in the Lower Amaranth at 5-30.

In Augus: 1985 the 4-30 well produced at an oil rate of
0.23 m3/day and a water—oil ratio of 141 m3/m3. After a | month shuc
in (during which no well work was dormz2) the well produced at a rate
of 10.3 m3/d and a WOR of 0.44 m3/m3. The analysis implied in the
Board's letter wou_d appear much more viable than the sudden arrival
of a large oil banz from an injection well which has been shut in
for 2 years (as im:zlied by Omega). In either case, the erratic
production rates recorded suggest inaccurate well testing in this area.
This will be pursusd further with Omega.

Point No. 3 - Original Concern

"A combination of the observations in items No. 1 & 2 would
suggest that injection of high mobility gas could possibly affect
the performance of the Waskada Unit No. 3 wells."

Omecz='s Response

"We do not believe we have communication between the Mississippian
and Lower Amaranth in this area or we would have seen floed
response in the Lower Amaranth wells at the time the Mississippian
was flooded. We did not see Lower Amaranth respomse until

we started the Lower Amaranth flood."

Brarch's Comment

When orizinal response was observed in the Waskada MC3b A
Pool, there were no Lower Amaranth completions in the Waskada Fileld.
As discussed above, we still feel the Board's concern is warranted
although this is difficult or impossible to prove conclusively.

Point No. 4 = Orizinal Concerns

"Because of the high mobility of the gas and the apparent high
transmissibility of the reservoir, we are concerned that it may
be difficult to react quickly encugh to prevent gas breakthrouzh
in the seconé row of preoducers (not operated by Omega) 1if such
breakthrough is observed in the offsetting producers."”

seaeh



Omega's Response

"We feel we could moniror the production from the 3-30-1-25

WPM and 4-30-1-25 WPM wells very closely and detect any change -
in gas-0il ratio well before there would be a chance for the
gas to do any harm or to have any effect on the Tundra wells

to the south. We would also be monitoring the Lower Amaranth
wells in the vicinity of the 6-30-1-25 WPM well and could detect
any increase in gas-oil ratio. We would propose to production
test the 3-30-1-25 WPM and 4-30-1-25 WPM wells a minimun of
every 7 — 10 days (3 to 4 times per month) and this would
certainlv give everyone adequate time to respond and terminate
the gas injection.”

Branch's Comment

Omega's proposed testing frequency is acceptable. However,
based on the foregoing commencs &nd CONCEINS, this testing program
should be expanded to include the 4-30LAm and possibly other wells.

Figure No. 1 shows the gas-oil ratio (GOR) histeory for two
wells in the Waskada Lower Amaranth A Pool; 1-24-1-26 a well in
Waskada Unit No. & that experienced gas breakchrough, and 4-30LAm-1-26
which as discussed above, could be affected by gas injection at
6-30-1-25. BRased on the cbserved hiscory of the 3-24 well and the
current GOR of the 4-30LAm well, the following criteria for termination
or restriction of gas at 6-30 are suggested.

1. If the GOR at any offsetting well exceeds 200 m3/m3 for any well testc,
+he well shall be re-tested within one week. If re-testing confirms
the GOR, gas injection may be terminated at the discretion of the
Director on a temporary basis. If further investigation indicates
that gas breakthrough is occurring, the Board may order the permanent
terminacion of gas injection at 6-30.

9. If the GOR at any offsetting well exceeds 500 m3/m3, gas injection 1is
to be terminated immediately.

3. The suitability of the above provisions are to be reviewed by
the Director after onme year of gas injection.

B. Clare Moster

LRD/HCM/ 1k



300 ASSINIBCINE AVENUE / WINNIPEG / MANITOBA / CANADA / R3C 0X6

February 27, 1986

ECEI)

MAR § 1986

The Oil & Natural Gas Conservation Board

Room 309, Legislature Building §
Winnipeg, Manitoba i
R3C 0vV8

RMANITORA [ ’"{.L,
Fﬁi LAAML

ATIN: Mr. W. MecDonald
Deputy Chairman

Dear Sir:

RE: GAS INJECTION - OMEGA WASKADA WIW 6-30-1-25

Given the potential for deleterious effects of gas injection on
offsetting production, as demonstrated by the history of
Waskada Unit No. 4, Tundra Cil and Gas has some concerns
regarding possible adverse effeets on our production in Seetion
19-1-25 resulting from the proposed injection.

It is our understanding that approval of this injection scheme
will be conditional on a requirement for close monitoring of
production OQR's in offsetting wells in order to detect any
adverse effects on production. We assume that any negative
effects from gas injection at 6-30 will be detectable at the
3-30 and 4-30 wells prior to affeeting our production on
Section 19. If the Board is prepared to order Omega to cease
gas injection at 6-30 if, and when, any negative effects of
this injection are seen at either 3~30 or 4-30, Tundra Oil and
Gas has no objection to the proposed scheme.

Sincerely,

T‘undra Oil and Gas
L /M /"ﬁ%c?

Dan Barchyn, P.Eng.

Exploration Manager

DB/sc

ec Mr. Bob Dubreuil

Please Address Correspondence Too [ WESTMEAD LIMITED [ TUNDRA OIL AND GAS
TELEPHONE (204) 949-1195
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HYDROCARBONS [TD

7300 5UN LIFE PLAZA T

112 - ath AVENUE S.W. &
<,

CANADA T2P 0H3 f .

CALGARY, ALBERTA,
TELEPHONE (403) 261-0743

The 011 and Natural Gas
Conservation Board
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February 14, 1986

Room 309

Legislative Building

Winnipeg, Manitoba

R3C 0v8

Attention: Mr. Wm. McDonald ' L T
Deputy Chairman

Dear Sir:

RE: Gas Injection
Omega Waskada WIN 6-30-1-25 WPM

In reply to your letter of January 28, 1986 we wish to advise the
following regarding your concerns.

1)

2)

3)

The Omega Waskada 4-30-1-25 WPM did show an increase in water
production shortly after the commencement of water injection into
6-30-1-25 WPM, The 4-30-1-25 WPM well is structually lower than
6-30-1-25 WPM by 6 meters therefore it would be normal for the water
to flood from the high well into the lower well. The injection of
gas into 6-30-1-25 WPM should trap the gas in the structurally high
area of the reservoir pushing the gas along the erosional edge toward
the 3-30-1-25 WPM and 11-30-1-25 WPM wells.

Water injection was initiated into the 5-30LAm-1-25 WPM well in
August of 1984, We did notice an immediate increase in the
4.30LAm-1-25 WPM well but did not note a increase in the 4-30-1-25
WPM Mississippian until November 1985. The increase in 4-30LAm1-25 ot
WPM was definately due to water injection into 5-30LAm-1-25 WPM but I ¥
believe the increase in 4-30-1-25 WPM Mississippian was likely due to
the fact the 6-30-1-25 WPM well had been badly over injected and we
have now produced enough water back to pull the oil back into the
well bore. The injection of gas into 6-30-1-25 WPM should help to
maintain the flow of 0il to the 4-30MCa-1-25 WPM well.

We do not believe we have communication between the Mississippian and
Lower Amaranth in this area or we would have seen flood response in
the Lower Amaranth wells at the time the Mississippian was flooded,.
We did not see Lower Amaranth response until we started the Lower
Amaranth flood.



-2 -

4) We feel we could monitor the production from the 3-30-1-25 WPM and
4-30-1-25 WPM wells very closely and detect any change in gas oil
ratio well before there would be a chance for the gas to do any harm
or to have any effect on the Tundra wells to the south. We would
also be monitoring the Lower Amaranth wells in the vicinity of the
6-30-1-25 WPM well and could detect any increase in gas oil ratio.

We would propose to production test the 3-30-1-25 WPM and 4-30-1-25
WPM wells a minimum of every 7 - 10 days (3 to 4 times per month) and
this would certainly give everyone adequate time to respond and
terminate the gas injection.

Please advise if require any further information.

Yours truly,
OMEGA HYDROCARBONS LTD.

oy

G. E. Patey7
y. P. Production

GP/cw
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THE MANITOBA GAZETTE

February 8, 1986

are sufficient to demonstrate that the pub-
lic convenience will not be promoted by the
granting of the authority in question. Such
further material shall be filed within 14
days or receipt of the copy of the applica-
tion and supporting documents or on or
before Monday, March 17, 1986, whichever
is later,

If the Board is not satisfied sufficient evi-
dence has been filed by a Respondent, his
Statement of Opposition will be struck. All
applications in which a Statement of
Opposition has been accepted will be set for
public hearing.

Take notice that the Board intends to
grant the following application for an
extension of Inter-Municipal Livery oper-
ating authority:

4. Docket 12785 (20/85)
Joe Parenteau, o/a
Joey’s Taxi,

Duck Bay, Manitoba.

Application for extension of Inter-
Municipal Livery to increase the livery
fleet from the present two (2) vehicles to
four (4) Inter-Municipal Liveries to be
based at Duck Bay, Manitoba.

Any interested party wishing to oppose
the above application shall file a Statement
of Opposition setting forth the grounds of
his opposition with the Secretary of the
Board, 200-301 Weston Street, Winnipeg,
Manitoba, R3E 3H4, before 4:30 P.M., on
Monday, February 24, 1986, Late opposition
will not be accepted.

L. G. OL1JNEK,

Secretary,

THE MANITOBA MOTOR

—6 TRANSPORT ROARD.

UNDER THE MINES ACT

Omega Hydrocarbons Ltd., as operator
of Waskada Unit No. 1, has made applica-
tion under The Mines Act for approval to
conduct pressure maintenance operations
by gas injection ir a portion of the Waskada
Mission Canyon 3b A Poel. It is proposed to
convert the following well from water
injection to gas injection: Omega Waskada
WIW 6-30-1-25 (WPM).

If no intervention or objection in writing |

is received by the Board at Room 309, Leg-
isiative Building, Winnipeg, Manitoba, R3C
0V8, within 14 days of the publication of this
notice, the Board may approve the applica-
tion.
Dated at Winnipeg, this 27th day of Janu-
ary, 1936.
Wm. McDONALD,
—6 Deputy Chairman.
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]_.§ The New Era, Melita, Mani}g:‘)_a, "hursday, February 2‘.";1‘986

man Sports ~~‘ociation at 1-800-
852-2700 ex. .

N.C.C.P. Level 1 Theory-
April 18, 19, and 20th and Level
I Theory April 25, 26, 7. May
2, 3, 4. Contacl Evening Pro-
grams at A.C.C, at 725-4530.
Also Level [11 on request contact
Antler River Rec. if you have
any questions in regards to any of
the above mentioned clinics at
522-8328.

FINGER IN DIKE

Keeping a finger in the dike
against a flood is nothing com-
pared to stanching people’s
wants.

NOTICE

Farmer’s specials until further
notice at the farmer's outlet
where you buy direct. (No deal-
ers)

1 % 1 100 Wall Square tubing.
35 cents a ft. by bundie

10’ panels and gapes $42.50
12’ panels and gapes

Extra Special $48.00
Round Bale Feeders $72.50
BaleForks $105.00
Automatic Head Gates $240.00
Half-ton Cattle Racks $200.00

All merchandise completely
welded and guaranteed. You buy
for less at Rea’s Livestock and
Equipment and Steele Supply.
No 2 Highway, Rathwell. Phone
749-2075. 23-13¢

This year will be your best if
you successfully learn to put off
1986°s worrying until 1987.

Whether it’s public enterprise
or private endeavor, those who
contribute the least are the most
critical.

BOTH WAYS

Learning from past mistakes is
just as important as planning new
challenges for the future.

NOTICE

. Att nti n
~CEF PHUDUGERS

Omega Hydrocarbons Ltd., as
operator of Waskada Unit No. 1,
has made application under The
Mines Act for approval to con-
duct pressure maintenance opera-
tions by gas injection in a portion
of the Waskada Mission Canyon
3b A Pool. It is proposed to con-
vert the following well from
water injection to gas injection:

Omega Waskada WIW 6-30-1-
25 (WPM).

If no intervention or objection
in writing is received by the
Board at Room 309, Legislative
Building, Winnipeg, Manitoba,
R3C OV8, within 14 days of the
publication of this notice, the
Board may approve the applica-
tion.

Dated at Winnipeg, this 27th
day of January, 1986.

Wm. McDonald
Deputy Chairman




Manitoba

The Qil and Natural Gas
Conservation Board

January 28, 1986

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

T2P OH3

Attention: Mr. G. E. Patey,
Vice President, Production

Dear Sirs:

Re: Gas Injection

Room 308

Legislative Building

Winnipeg, Manitoba, CANADA
R3C ov8

(204) 945-3130

Omega Waskada WIW 6-30-1-25 (WPM)

Your application for approval to inject gas in the subject well

is acknowledged.

Upon review of your proposal, we have the following concerns:

1. Previous history of Waskada Unit No. 1 indicates that an increase
in the level of water injection at the subject well was usually
reflected almost immediately by an increase in water production
particularly in the well Omega Waskada 4-30-1-25.

2. The current high producing rates in Waskada Unit No. 1 reflect increased

production at the above mentioned 4-30 well.

This increase appears to

parallel a similar increase in the well Omega Waskada 4~30LAm-1-25
which is directly offsetting the Lower Amaranth A Pool injector in

Lsd 5 of Section 30-1-25.

3. A combination of the observations in items No. 1 & 2 would suggest
that injection of high meobility gas could possibly affect the

performance of the Waskada Unit No. 3 wells.

4. Because of the high mobility of the gas and the apparent high
transmissibility of the reservoir, we are concerned that it may
be difficult to react quickly enough to prevent gas breakthrough
in the second row of producers (not operated by Omega) if such
breakthrough is observed in the offsetting producers.



While the Board supports your efforts to. terminate gas flaring, we
feel that your proposal would have to be monitored very clesely to ensure
protection of correlative rights of offset operators and to avoid possible
detrimental effects of injected gas entering the Lower Amaranth Formation.

You are requested to provide your comments on the above concerns and
provide details of a production monitoring and operations program to
ensure the possible detrimental effects of gas injection are minimized.

Upon recelpt of your comments and further plans, processing of your
application will be concluded.

Yours sincerely,

THE OIL AND NATURAL GAS
CONSERVATION BOARD

Qo /N
Wm. McDonald
Deputy Chairman



January 28, 1986

Queen's Printer L. R. Dubreuil
Statuatory Publications Chief Petrolewm Engineer
280 Vaughan Street Petroleum Branch

555 -~ 330 Graham Avenue

MANITOBA GAZETTE

Please have the attached Notice appear in the next issue &f the Manitoba
Gazette under The Mines Act.

L. R. Dubreuil

LRD/ch
Attachment



Manitoba o))

The Qil and Natural Gas Room 309

Conservation Board Legislative Building
Winnipeg, Manitoba, CANADA
R3C ova

{204) 945-3130

NOTICE

Omega Hydrocarbons Ltd., as operator of Waskada Unit No. 1,
has made application under The Mines Act for approval to conduct pressure
maintenance operations by gas injection in a portion of the Waskada
Mission Canyon 3b A Pool. Tt is proposed te convert the following well
from water injection to gas injection:

Omega Waskada WIW 6-30-1-25 (WPM)
If no intervention or objection in writing is received by the
Board at Room 309, Legislative Building, Winnipeg, Manitoba, R3C 0QV8,

within 14 days of the publication of this notice, the Board may approve
the application.

+h
Dated at Winnipeg, this &7 day of January, 1986.

WO AN

Wm. McDonald
Deputy Chairman



sttIFom

. - pg.g.7
e !

Manitoba o D))

Date

To

Subject

January 23, 1986 Memorandum

The 0il and Natural Gas From g, Clare Moster
Conservation Board Director, Petroleum Branch

Charles 5. Kang - Chairman
Wm. McDonald - Deputy Chairman Telephone
J. F. Redgwell -~ Member

Board Order No. PM 30

Waskada MC3b A Pool
Proposed Gas Injection

Omega Hydrocarbons, as operator of Waskada Unit No. 1,
has made application to convert the well Omega Waskada WIW 6-30-1-25
(WPM) to a gas injection well.

Recommendations:

It is recommended that notice of the application be published
in the Manitoba Gazette and the Melita New Era and be sent to coffsetting
working interest owners (see Table No. 1). A copy of the proposed
notice is enclosed.

It is alsco recommended that Omega be requested to clarify
its interpretation of the performance of Waskada Unit No. 1 and how
this might effect the viability of gas injection in this well. A
draft letter is enclosed.

Discussion:

Under Board Order Ne. PM 41, Omega was authorized to inject
dry sweet gas into the Waskada Lower Amaranth A Pool for purposes
of pressure maintenance., Injection of this gas, which is the residue
(dry gas) from Omega's liquids recovery plant, was expected to provide
pressure maintenance support for the producing wells in Waskada Unit
No. 4 as well as eliminate gas flaring. However, within several
months of commencement of injecticn, it was apparent that gas injection
was not enhancing oll recovery and that due to rapid breakthrough of
the injected gas into the producing wells, gas injection was likely
to be detrimental to ultimate oil recovery. As a result of the
unfavourable performance, gas injection in Waskada Unit No. 4
was discontinued in September, 1983. Since this time, dry gas from the
liquids recovery plant has been flared.

Since it became apparent that gas injection was detrimental
to 0il recovery in the Waskada lLower Amaranth A Pool, Omega has
investigated numerous alternatives Including pressurized transport by
truck, a pipe line and local use. However, at the present time none
of the alternatives appear to be economically viable.

-



Omega is proposing that gas be injected into the Waskada
MC3b A Pool through the well located in Lsd 6 of Section 30-1-25 (WPM).
The 6-30 well is classified as a Water Injection Well for Waskada
Unit No. 1, however, the well has been inactive since January 1984.
The location of the proposed gas injection well, the Unit boundaries
and the Pool area are shown on Figure No. 1.

The proposed injection well is within a few feet of being
the highest well structurally in the Waskada MC3b A Pool. As such,
it 1s probably one of the more suitable wells for conversion to gas
injection. Also all wells offsetting the proposed well are operated by
Qmega.

However, there are a number of concerns as discussed below:

1. Figure No. 2 is a plot of oil production rate and water-oil
ratio for Waskada Unit No. 1 and of production rate for the
waskada MC3b A Pool. Note that the production rate has increased
dramatically in October and November 1985. This increase can be
traced to the 4-30 well and also reflects a similar increase
seen in the 4-30LAm well (see Figure No. 1). The 4-30LAm well is
part of the Waskada Unit No. 3 and 1is directly offset by a water
injection well in Lsd 5. This performance suggests that Unit 1
performance (particularly 4-30) is in communication with and
influenced by water injection in the Waskada Lower Amaranth A
Pool. The presence of communication between the two reservoirs
could result in the proposed gas injection affecting Unit No. 3
production.

2. Past performance of the pool has indicated high volumes of water
injection at 6-30 have very quickly been translated into high
water production, particularly in the 4-30 well. This suggests
that transmissibility between the 6-30 well and the 4-30 well
is quite high. In view of these observations, together with the
high mobility of the gas, it is quite probable that gas injection
in 6-30 may affect production in Unit No. 3 wells. Based on the
adverse performance of gas injection in Waskada Unit No. 4, this
may have a detrimental effect on 0ll recovery in Unit Ne. 3.

3. It is also of concern that due to the high gas mobility, it may
be possible that gas breakthrough would occur in the second line
of producers very quickly after breakthrough in the first line
of offset producers. This may make it difficult to react quick
enough to prevent gas breakthrough in the second row (which may
not be operated by Omega) aiter breakthrough occurs in the first
TOW.



The above concerns are noted in the attached proposed letter
to Omega.

Due to the above concerns, the Branch is not prepared to
recommend approval of the application at this time. However, in
order to expedite processing of the application, it is proposed that
a notice of the application be published {in the Manitoba Gazette
and the Melita New Era) and sent to offsetting working interest owners
within 1 km of the provosed injection well (see Table No. 1). A
proposed notice is attached.

VWﬂw%ﬁlﬂwﬂﬂ}ﬁf-ﬁgﬂLﬂmnﬂﬁ

H. Clare Moster

LRD/HCM/ 1k



TABLE NO. 1

Offsetting Working Interest Owners
within 1 km of 6-30-1-25

Nis—19-1-25 (WPM) Tundra 0il & Gas

24 & 25-1-26, 30 & 31-1-25 Omega Hydrocarbons
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Manitoba .

The Oil and Natural Gas Room 309

Conservation Board Legislative Building
Winnipeg, Manitoba, CANADA
R3C 0v8§

{204) 945-3130

NOTICE

Omega Hydrocarbons Ltd., as operator of Waskada Unit No. 1,
has made application under The Mines Act for approval to conduct pressure
maintenance operations by gas injection in a portion of the Waskada ’
Mission Canyon 3b A Pool., It is proposed to convert the following well
from water injection to gas injection:

Omega Waskada WIW 6-30-1-25 (WPM)
If no intervention or objection in writing is received by the
Board at Room 309, Legislative Building, Winnipeg, Manitoba, R3C 0V8,

within 14 days of the publication of this notice, the Board may approve
the application.

Dated at Winnipeg, this day of January, 1986.

Wm. McDonald
Deputy Chairman



Manitoba o))

The Qil and Natural Gas Roo.m 3Q9 .
Conservation Board Legislative Building

Winnipeg, Manitoba, CANADA
R3C 0vV8

{204) 945-3130

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

T2P 0QH3

Attention: Mr. G. E. Patey,

Vice President, Production

Dear Sirs:

Re: Gas Injection
Omega Waskada WIW 6-30-1-25 (WEPM)

Your application for approval to inject gas in the subject well

is acknowledged.

Upon review of your proposal, we have the fecllowing concerns:

Previous history of Waskada Unit No. 1l indicates that an increase
in the level of water injection at the subject well was usually
reflected almost immediately by an increase in water production
particularly in the well Omega Waskada 4-30-1-25.

The current high producing rates in Waskada Unit No. 1 reflect increased
production at the above mentioned 4-30 well. This increase appears to
parallel a similar increase in the well Omega Waskada 4-30LAm-1-25

which is directly offsetting the Lower Amaranth A Pool injector in

Lsd 5 of Section 30-1-25.

A combination of the observations in items No. 1 & 2 would suggest
that injection of high mobility gas could possibly affect the
performance of the Waskada Unit No. 3 wells.

Because of the high mobility of the gas and the apparent high
transmissibility of the reservoir, we are concerned that it may
be difficult to react quickly enough to prevent gas breakthrough
in the second row of producers {not operated by Omega) if such
breakthrough is observed in the offsetting producers.



While the Board supports your efforts to terminate gas flaring, we
feel that vour proposal would have to be monitored very closely to ensure
protection of correlative rights of offset operators and to avoid possible
detrimental effects of injected gas entering the Lower Amaranth Formation.

You are requested to provide your comments on the above concerns and
provide details of a production monitoring and operations program to
ensure the possible detrimental effects of gas injection are minimized.

Upon receipt of your comments and further plans, precessing of your
application will be concluded.

Yours sincerely,

THE OIL AND NATURAL GAS
CONSERVATION BOARD

Wm. McDonald
Deputy Chairman

LRD/1k
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January 14, 1986

Action /7 Route Slip

Date:
To -—Chawe-Mogter———2" 8 08 From Office of the Deputy Minister
\ Manitoba Energy and Mines
Petroleum Branch f W Room 309
‘ Legisiative Bullding
Winnipeg, Manltoba
R3C OVB
[ Take Action [ Per Your Request [ circulate, initial [ For Approvat and 0O Mmake Copies
and Return Signature
) May We Discuss [ For Your information [] Return With Comments [} Dralt Reply for [ Piease File
or Revisions Signature
Comments. Please take appropriate action.
,#1§’€a“5372\\
/\\\ -'K:)
Thanks (& X VY
[J.: / \/ r{;‘
Barb Zawada = o

- MG-1298 PSt187
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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

The 0il and Natural Gas
Conservation Board

Room 309 Legislative Building
Winnipeg, Manitoba

R3C 0OV8

Attention: Mr. Charles S. Kang
Chairman

Dear Sir:

RE:

January 7, 1986

A

Minister s 00e?

S

=

[ .
AN 1
O

o

Waskada Unit No. 1
Order No. PM 30 - -
Upper Alida Formation

The purpose of this submission is to request that PM Order No. 30 be amended
to allow the water injection well Omega Waskada 6-30-1-25 WPM to be converted to
a gas injector. In support of our submission we offer the following information.

Primary Consideration

The proposed change in the scheme has been developed with due consideration

of the following objectives.

1) Inject sufficient volumes of gas to replace voidage.

2) Conserve the natural gas that is presently being flared.

3) TInject the gas into an area of the pool that is structurally high and would
minimize possible breakthrough,

4) The area that is to be injected with gas is structurally high therefore the
gas can be recovered at a later date and either sold when an economic market
may be available or used as fuel gas when gas for the battery may no longer
be available in adequate volumes.

5) Minimize the environmental impact. The flaring of gas is a waste of natural
resource and if the gas can be used for pressure maintenance it will also be
conserved for future use or sale.

6) The offsetting wells to the proposed injector 6-30-1-25 WPM are operated and
owned by Omega Hydrocarbons Ltd. These wells will be closely monitored for
gas break through and should this occur we would propose to discontinue gas
injection so as to eliminate any possible gas breakthrough onto the offsetting
lands to the south in Section 19-1-25 WPM.




¢ porting Factors

1} The 6-30-1-25 WPM well is structurally high and was the water injection well
for the Waskada Unit No. 1 Upper Alida water flood until December 1983. No
water has been injected since that date. The cumulative voidage replacement
is 847 and the current voidage is over 350 Bbls/day. -~

2) The injection of approximately 550 mcf/d of gas at an estimated injection
pressure of 1200-1400 psig will displace approximately 1006 Bbls of reservoir
capacity per day however the volume of gas available for injection is expected
to be reduced by 30-507 due to a reduction of gas oil ratio as the water floods
take effect also an additional free water knockout is to be installed in early
1986 and this will also reduce the volume of gas available for injection.

Based on these estimates of gas volumes the voidage replacement would be
approximately 1.2 to 1.5. If however replacement is excessive we would monitor
the cumulative voidage replacement and when it reached 1.2 we would give
consideration to flaring some gas to maintain the voidage replacement at this
level.

3) Cumulative production and injection as of November 30, 1985 is as follows.

Cumulative o0il production 77,871 w3
Cumulative water production 57,819 m?
Cumulative water injectiom 124,300 m3

Using an oil formation volume factor (Bo) of 1.15 and a water formation volume
factor (Bw) of 1.00 the cumulative voidage replacement is 847.

Proposed Scheme

Inject all available gas into the well Omega Waskada 6-30-1-25 WPM. Monitor
the offsetting wells for any sign of gas breakthrough. If breakthrough does occur
without a reasonable increase in 0il production we would propose to shut down the
gas injection and resume the flaring of gas.

The 6-30-1-25 WPM well is offset on all sides by wells owned by Omega
Hydrocarbons Ltd. therefore by careful monitoring there should be no detrimental
effects to offset owners two locations to the south.

Summary

The Waskada Unit No. 1 Upper Alida unit is presently operating at the highest
level of production that has been reached for several years, Pressure maintenance
by the injection of gas should optimize the oil recovery and serve as a means of
conserving the solution gas that is presently being flared.

Enclosed in support of this application are maps showing.

1} Structure on the Upper Alida
2) Structure on the Lower Alida
3} Schematic Structure Cross—-Section

4) Net Pay map showing postulated area that will be flooded by gas

... /3



Please direct any comments or questions to the undersigned.

Yours truly,

OMEGA HYDROCARBONS LTD.

bt

E. Patey
Vice President Production

GP/cw

Enclosures
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