L6 LHEINM

V504044 QOOTJUTLYA
XY NOLLVZILIND

ULV VG

s ———

ep—————"

amarce: M b 8 TSIV B et



BUTIAIAUOD JO STT3M MU SUT[TIIP 18ylTa Aq paysr{dwodde ST UOIIDA(UT Jaley
*aXoy Tiem 3uionpold syl O3ul D0l Ayl wolj [I0 ayl YsSn[F 01 JIIPI0o uy [T10

BUTUTEIUOD D04 dYl OJUT PIDIOF ST I123BM Lqataym ssadoxd B ST Juipoofjlaley

ONIAOOTAHALYN

‘POOTIIAIBA I3 JO SUOCLIEBT[BISUT aY3 SPIEMO] AdUoW IINQIa}

-UOD JOU Op SISUMO AJTBAOY ‘SISEA] 3524yl JO SIJUMO 1§3IIIUT JUTyIoM pue
s1oumo A3Tedoy 03 SWODUL POSEIIOUT UBAW [[IM STYL "ST[oM uoridafut hopuo
[eiaa2s 01 poorF 1o7Td J[am auo sTyl Fo uoisuedxs £q ATxe{iwTs paseasdul
a4 UED sasea] Agdeau pue sTYl woxjy uotrilonpoid ay3 jeyy pajedioijue ST 3]
‘aseatoul Apeals

B MOYS 01 Bulnurjuced ST FUITIM JO JWT] € UCTIONpOId ayj ‘*syiuow 7y

ut Lep a1ad [10 jo S[aIIeq gyl 031 Aep Iad [10 JO STalIBq ¢S WOIF PASEAIIUT
$BY S[[om Jurpunorins Inoj Iy woxy uoronpoad 10 ayy - Hurdeanocous Jsou
Uaaq aABY Jjep 03 SI[NSaI 3yl pue ‘[ToMm STyl ydnolyl auoz Julonpold ueld
-dISSISSTp Yl OJUT Paida[ul ses sosea] AQIBIU IoYl0 PUE ISEI[ STY] WOIF
L33BM J[ES PIONPOLg “[19m UOTldafut Jajem ueTddiSSISSIW B SE palo[duonal
SBM UWOTID25 133denb aYj jJo I9JUad 343 UT pPal[IIp SEM YDIYs [[asm [esodsIp
J31Bm 3ITES JIWACF ¥ “WdM 87 2Buey ‘0T dIysumol ‘p UOTIDAS JO FMN 2yl U0
POO[F1331BM 10TTId B P23BTIITUT "P37 SUNITOIIdd STPUNY G961 ‘Iaquadaq uy
“$5390Ns JO $93l1dop BUTAIRA

UMOYS Sey pue §,(561 ATIE3 34l 9DUIS POOTIIIIEM I3PUn U3Ia] SeY uOIIDIS
1589 YlIou 3yl ul pratd A1eg 9yl Fo IIed 'S,0860 Y1 ySnoayiz uo pen
-UTIUOY AUTTELp 1UaudOTaAdp JoYIInY -~ LZ-01-81-51 ATBQ UBIS[ED SE UMOUY

[{34 2y3 3o BuillT1Ip 4qQ [S6T ‘494wadag Ul PILIA0ISIP SEM PIatd Afe] Ayl

NOI.LONGOYINI

TV50d0¥d QOOCTdddLVM ONV NOILVZILINN

T "ON LINN XN1¥d 4350d40dd

1 23e4

R

T T AR AR .




‘0461 ‘ST J9qu@da( UCe ‘BQOITUERK ‘udplip ut

pTey Sutaeay otiynd B SuIMO][0F ‘S90IN0Say [EIRIEN b SSUTW 30 jusulredag
‘gqo3luel JO PieOog UOTIBAISSUO) SEY [BINIEN PuE [19 ay3 Aq ardrourad ut
parozdde sem | "oy Itup AfEQ 3o Surpoofj Jajem pue uUoTjezIiiun Joy uerd y
‘pauopuege Jo

‘papuadsns ‘Bur3osfur ‘SBuronpoad Ik S[ToM IO [[9M STIY X8y3Iays ‘3iun ayi jo
Juauuopueqe aj3ajdwod [tiun 3saxajul Juriedroriied STY FO IUIIXP Byl 0 AIEYS
1I1a Ioum( A3Tedoy pue 31saIa3uj BuryIoy yses eyl ino pajurod aq asnw 3]
*sitam 3souw e ABo01093 jo Ajixeydwor ay3 pue ‘sdoy

‘A311enb zood ‘sasATeue alod o YOB[ B JO ISNEIIQ Pasn Jou SxoM uoTIedrarired
SUTWIAIIP 0F Pasn ATUCWNOD LB UDTYM SI032eF 9dE[d-UT-TTO PUB SS3UYDTYL ABd
1 *ON 3ty 28paTInoy pue

fS3IU[) BA[ISOY USPILA S3IYY Yl ‘[ 'ON 3ITU{ UOTI[EIS UIPIIA YIJION UL pasn
ud9y SeY 1032083 aiel Sulonpoad afeioae aaTjelnund pazireuad v puw 101dE]
uorjonpoad jualand e Zurielodrosut eynurcy uotjedidrzaed ¥y *403DEF 0BIL
uoryediatjaed [eury ayz Ioy BFuiiydiem 09 ' UOIIDNPOId SATIR[RMND 3yl pue
Butiydtem x0p uaaTd sem Ioidej Suionpead jusiind ayl "3Idei} I0 [[3M YOED

JO Yyildom aJaning 3yl siuasaidar ajes Furonpoxd sfelese salzernumd pazireuad
24l pue 10BI} I0 [[oM UYIE@ JO LIJOM JUIIIND Y] SIUasaxdas ajez Buronp

-oId JUBIIND Ayl 3Ty STY} uty3zts Jurzedioyiaed Jo supauw 3SIATEF 34yl SEBM
uotionpoad zajem 1oy pazifeuad ajer 3utonpoad afelsAe JAlle[nUND pUB I8 UOTI
-5npold JUSIIND FO UOTIBUTGWOD Byl Ieyl poaxde sioum) 1sataju] Jutyaon ayl
*1ToM 3BY3 JO Y3IOoM aIninj pue jussald

ay3 juasalxdas Ino Js3EM puE fajel JUaIInd ‘IIBL JULTIAP 5, {134 Y2Blg 1TUn

¢ adey

€ 03 [[9M UDE3 3O Y3IJOM 2ininj ayj sSa1edTpul OsTe Ing [[as YDE3 JO SNTEA
1sed pue jussaad ayy soard Aquo jou KLioysty uorionpoxd ayi 3Idey styy jo
asnedag -A31roeded ol pednpodd SXB STTaM ISOW PIOIDTIISIIUN UIAQ Jamy
s93B1 uci3onpold ‘suoridensxs MSJ YITM IBY] UT anbrun I3yjeld ST BGOITUBK
*(1 2anit4 23g)

*SIaUMQ 3SaJaiu] Suljaom yo A3rIolew e Aq ucdn passde Binwioy uoll
-edroT3iRd B JO STSEQ 8yl U0 HOLIdNPOI4 ITUN 9Yl UT aieys £yl ‘uoTlanp
-0ad [B303 S,31TIuf) SY3 UT SIBYS ING STTa4 Jo dnoad I0 [[oM DTJIDads B WOy
uct3zonpold ay3 3o uorizod e aAT2dax I38ucl ou siaump L31fedoy pue 3S8I3U]
duiyioy ‘Aidedoad a18urs e se pojeiado pur padolsadp ST JTOAXASAL Yl pue

pedxow 9ie PLaTl [T0 UE UT $IS3IRIUT [[E AQ2Iaym poyiaw B ST UOTIBZTITU(

NOLLVZ ILIN(

‘pIety 2y3 jo 3Ied 3EYl SZTITUN 01 AJESSSI3U S1 21 [ "ON 1Y)

awmm pasodold 2y3 J03 pPOOTJId1EM IUITDTJIS ISOW Y3 IINITISUT 01 pue [eod
$TYl Ysifdwoddor 03 13plo U] TI0 FO ST3iIeq (QO°000 0T 29 O3 PaIeWIIS? ST
ESIE Yl X0§ AIaA0D9X jewWlI[N Yl ‘SUTPOOTIILIEM YIIM “[10 jO S[aldeq 000
‘PUS‘E auos paonpotd Sey Jlep 03 Bale YL C[I0 JO STALIRY UGTIIlW § [BUCIY
-IppE uE PIalL [[TM BIXE Swes Syl 3yl pojedioriue ST 3T ‘papoolyiajesm SI
eale 9y3 3I -spoyzaw Sursnpoad Alewrad judsaixd ay3 Zspun pajessdo st 31

31 ‘eaniny Sy3 ut [lo 3O s{adavq OO 00S‘1 Inoye 2dnpoxd [ITM ‘T ‘ON 1luj
A1eq Aq possedwosua pratg A[eq 9y3 Fo uorjsod 2yl 3eyi IIBDTpUl SITPNIS
*POOTJIF1EM IAPUN MOU IIE BPEUEB) UJ3ISam ul

SPIeLl} 12Yl0 Aukp 'BYOITURK UT PIa[] EI[IF0Y-UIPILA 3Y3 SEB [[aM S PIAl4
UCI]IEDS USPITA YadoN 24l ul patldde AT[njssedons ueaq sey anbruysaey siyL
‘{1 @andty 295) Y201 ITOAIISAI Y]

03Ul STTaM 3sayl Y2noayi Jaiesm Buridraful pue sIsdnpold aaridafas Jurisixa

7z 9ded



SCHEMATIC SECTION OF TYPICAL LIMESTONE RESERVOIR

AFTER FLOODING
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RUNDLE PETROLEUMS LTD.

300 ROYALITE BUILDING
CALGARY 2, ALBERTA
Telephone 2463-7171

October 22, 1970

The 0il & Gas Conservation Board
Dept. of Mines & Natural Resources
Legislative Building

Province of Manitoba

Winnipeg 1, Manitoba

Dear Sirs;

Rundle Petroleums Ltd., under and pursuant to The
Mines Act, Revised Statutes of Manitoba 1970, and amendments there-
to, hereby, on hehalf of itself and other Working Interest Owners
in the Daly Field, requests the Board to hold a hearing to consider
and approve the following:

1. "PLAN FOR UNIT OPERATION GOVERNING THE UNITIZED MANAGEMENT
OPERATION AND FURTHER DEVELOPMENT OF THE DALY UNIT NO. 1"
pursuant to Section 62 of the Mines Act.

2. "PROPOSAL FOR PRESSURE MAINTENANCE BY WATERFLOODING' pursuant
to Section 62 of the Mines Act.

3. TAPPLICATION FOR A UNIT MAXIMUM PERMISSIBLE RATE OF PRODUCTION"
pursuant to Section 62 of the Mines Act.

Enclosed please find ten copies of each of the
following:

1. “PLAN FOR UNIT OPERATION GOVERNING THE UNITIZED MANAGEMENT
OPERATION AND FURTHER DEVELOPMENT OF THE DALY UNIT NO, 1."

2. "PROPOSAL FOR PRESSURE MAINTENANCE BY WATERFLOODING."
3. "APPLICATION FOR A UNIT MAXIMUM PERMISSIBLE RATE OF PRODUCTION.™

We have included several maps and curves used by
the Engineering Committee in its' study of the area.

cont...



-2 -

In addition we are enclosing a list of the Royalty

Owners and Working Interest Owners for the proposed area of Daly
Unit #1.

Yours very truly,

P 7
R. F. Atkinson
Chairman
Proposed Daly Unit No. 1
Operating Committee
RFA:ft
Encls,



RUNDLE PETROLEUMS LTD.

400 %80 ROYALITE BUILDING
CALGARY 2, ALBERTA
Telephone 263-7171

PROPOSAL FOR PRESSURE MAINTENANCE BY WATERFLOODING

The applicants propose to unitize a portion of the
west side of the Daly Field. The proposed area consists of 37 oil-
wells. The primary purpose for unitizing the area is to facilitate
waterflooding in that area.

No detailed waterflood study has been done on the
area, mainly because of the following:

1. Reservoir core data is scant and not complete,
2. The results of the Rundle Cruickshank pilot flood is available.
PILOT FLOOD

Rundle Petroleums Ltd. started water injection into
the Mississippian on December 13, 1969 on a 20 acre spacing located
in the center of NW% 4-10-28 WPM. The well had previously been used
as a Devonian salt water disposal well and was recompleted as a Miss-
issippian water injection well., The estimated bottom hole pres-
sure in the area was approximately 450 psi compared to an original
bottom hole pressure of 1000 psi.

Injectivity proved to be excellent upon recompletion
and the well had a capacity in excess of 1000 BWPD at surface pres-
sures up to 1300 psi.

The water injection rates reached a high of 24,000
bbls. per month in September 1970 with a total water injection to
that time of some 166,000 barrels. This was all the produced water
available to the pilot during this time.

0il production showed a marked increase after 3%
months. During 1969 the four producers averaged 56.7 BOPD for 11
months. In September, 1970 these same four wells averaged just
under 100 BOPD and a steady climb has been noted since.

In view of the excellent injection rates and the
accompanied oil response, it was felt that the flood should be
expanded,

OPERATOR RECOMMENDATIONS

The operators of the adjoining tracts met and agreed
to expand the flood as soon as possible. The Engineering Committee

cont.,..



studied the area and proposed various combinations of tract factors.

The Engineering Committce estimates that the ultimate
primary recoverahle reserves for the area would be 5,000,000 barrels,
This was based on rate-time decline curves analysis. The estimated
cunmulative oil production to 1-1-71 is 3,500,000 barrels. This leaves
another 1.5 million to be recovered. It is estimated that water-
flooding will double the estimated primary figure, hence another 5
million barrels is expected on this hasis. This leaves an estimated
remaining primary and secondary reserves as of 1-1-71 at 6.5 million
barrels.

Several approaches to tract factors were studied but
only two parameters appeared feasible to use as a measure of the
waterflood potential of a tract. TIn view of the scarce reservoir
data and inconsistency of logs, a test period, (in this case 1969)
was used to give a measure of the wells current producing capabilities.
Flood response achieved in 1970, as a result of the Pilot Flood ini-
tiated NDecemher 13, 1969 in the NW4 4-10-28 WPM, makes a more recent
period unacceptable as current production criteria. The other factor
considered was the cumulative o0il production over its' nresent life,
In order to bring the wells to a common denominator this was con-
verted to a cumulative average monthly production which compensates
for wells having a shorter history. In order to bring this into 2
more equitahle realm this average monthly production was penalized
for water production based on the 1969 water cut. In other words
if a well had procuded a large amount of oil hut in 1969 had pro-
duced with a high water cut, it would be penalized accordingly. This
method would relate to the residual oil remaining in the well and
would enable one to place a numerical weighting factor to it.

Several combinations of the two parameters were studied but the

most equitable appeared to be 60% based on penalized average monthly
production and 40% on the current (or 1969 oil production). This
was adopted by the operators.

FLOOD PATTERN

Two hasic patterns have been studied for waterflood-
ing. No decision has been made at this time but it is currently under
further study. These are:

1. 20 acre inverted 5 spot which could be converted to a line drive
or standard 5 spot.

2. 40 acre 5 spot which could be changed to a line drive if need be.

The differential of costs is not great but it is felt
that further study should be done on this phase before adoption of
any specific pattern. It is not anticipated that any construction
could be done until May or .June, 1970,

For the same reason the battery consolidation has not
been finalized. '




RUNDLE PETROLEUMS LTD.

400  ¥¥X ROYALITE BUILDING
CALGARY 2, ALBERTA
Telephone 263-7171

APPLICATION FOR A UNIT MAXIMUM RATE OF PRODUCTION

The applicants propose that the operation of the
Daly Unit #1 should not be restricted by the allowables presently
in effect in the Daly Field. It is the applicants contention that
no reservoir damage will be done by producing the wells at capacity.

It is important that the o0il bank built up in
front of a flood front be produced in the first line of offsetting
wells if at all possible. This is good engineering and economic
practice.

The applicants contend that no nearby non-unit wells
will be harmed by this practice since the increased oil production
will be a result of water injection within the unit boundaries.

The applicants respectfully request that, on and
after the first day that the Daly Unit #1 becomes effective, the
Unit be excluded from any provisions governing the limitations
of production of oil.
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RUNDLE PETROLEUMS LTD.

300 ROYALITE BUILDING
CALGARY 2, ALBERTA
Telephone 263-7171

PROPOSED DALY UNIT NO. 1

Engineering Committee - October 8, 1970

Unit Boundaries

It was decided that the proposed unit boundaries be extended to the north
east to include a further 12 wells from the original proposal submitted by
Rundle at the September 11/70 meeting. This would extend the houndaries to the
edge of a line of suspended or abandoned wells in Section 3-10-28 WPM. The
only producer left to the east would be 6-10-10-28,

The extension of the boundaries would aid in the selection of a water-
flood pattern since it would add to the flexibility of locating injection wells
and not having them located at the edge of the unit boundaries which could
cause 0il to be swept off the unit.

It will be noted that some of these wells have shown good to medium
producing characteristics in the past.

The estimated recoverable oil reserves are based on rate-cumulative decline
curves. Since the history is long on these wells, this method is felt to be
most reliable as only limited core information is available. By using what core
information was available and applying recovery factors used in the Chevron Daly
waterflood, the figures compare most favourably.

In extrapolation of the decline curves it has been assumed that the economic
limit would be 4BOPD/well for primary and 7 BOPD/well for waterflood.

It was assumed that the waterflood recovery would double the primary
reserves and that the peak production would be 1000 BOPD for the proposed unit,

In the area of tract factor participation several approaches were studied.
It is recommended that a similar method to that used in other Manitoba units be
adopted. It is the belief of this committee that the only equitable method of
equating the value of a well to a waterflood project is to arrive at some
numerical value based on the past performance of the well, It is also important
to devise a method whereby all information is available to everyone concerned in
order to check the calculations. Since Manitoba has published oil production
figures from inception, this is the most desireable data to use.

As in other Manitoba units the two factors which have been used to determine
tract factors are -

1. A current test period to measure the wells' recent value or capacity.

2. Cunulative production based on an average monthly production and
penalized by a water penalty factor from the test period,
As an example the penalized cumulative production value of a well which
has produced 120,000 barrels of oil over a period of 15 years (or 180
months) and having a 60% water production during the test period would
be -~ 120,000 ¢ 180 x {1 - .60) = 266.7 barrels/month.



Page 2

Page 2

In the case where a well did not produce in the test period, the last
12 months of production (or portion thereof) was used to determine the water

penalty.

Four combinations are shown of these two factors on the attached data
sheets.

As a guide to choosing a combination the committee discounted the
primary production at 10% and the secondary at 20%. It was found that
comparing these two that the primary discounted barrels was 42% while the
secondary was 58% of a total of the two figures. This can be used as a
guide to arriving at the weighting to be used in the final analysis,

The committee used the 1969 figures for the test period since these
figures were not influenced by the effects of the pilot waterflood.

The enclosed plats show the two patterns studied together with
anticipated costs. No figures for battery consolidation have been included
but will not vary from one pattern to another. Further study should be
done on this aspect.

R.F. Atkinson recently met with some members of the 0i1 & Gas Conservation
Board in Winnipeg. A tentative date of December 15, 1970 has been set for
a hearing. If we can get our application in by the end of October, it is

hoped that this hearing can include the proposed Daly Unit #1 at that time.

R. F., Atkinson.
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DALY  FTIELD
PERCENTAGES
Cumulative Monthly Avge. Monthly Avge, 0il
0il Production 0il Production Penalized By Production
to 31/12/69 to 31/12/69 1969 Water Prod. 1969
Basco 1,02239 1.17188 1.09467 .86807
Chevron 25.56927 26.02932 32.64495 ‘ 31.86345
Rundle 46,40651 45.62076 40.87035 44 .00838
Recovery 1.51238 1.55106 2.57741 .64328
R. B. Exploration 11,33249 11,47174 3.65770 7.32570
Scurry 14,15696 14,15524 19.15492 15.29112
100.00000% 100.06000% 100.00000% 100.00000%

Amended October 13, 1970



(a)
(b)

(a)
(v

(a)
(b)

(a)
(b)

1969 -~ 50%
Cumulative averaged
on monthly basis
penalized by 1969
water penalty - 50%

1969 - 60%
Cumulative averaged
on monthly hasis
penalized by 1969
water penalty - 40%

1969 - 40%
Cumulative averaged
on monthly basis
penalized by 1969
water penalty - 60%

s

1969 - 30%
Cumulative averaged
on monthly basis
penalized by 1969
water penalty - 70%

Basco

.43404

.54775

.98179

.52084

.43820

.95904

.34723

.65730

1.00453

.26042

. 76685

Page 5
DALY FIELD
TRACT FACTOR COMBINATIONS

Chevron Rundle Recovery R.D, Scurry

15.93172 22.00419 .32164 3.66285 7.64556
16.30145 20.44785 1.28950 1.83000 9.58345
32.23317 42,45204 1.61114 5.49285  17.22901
19.11807 26.,40503 . 38597 4,39542 9.17467
13.04116 16.35828 1.032160 1.46400 7.66676
32.15923 42.76331 1.41757 5.85942 16.84143
12.74538 17.60335 .25731 2.93028 6.11645
19.56174 24.53742 1.54740 2.19600 11,50014
32.30712 42.14077 1.80471 5.12628 17.61659
9.55904 13.20251 .19298 2,19771 4.58734
22.82203 28.62699 1.80530 2.56200 13.41683
32.38107 41,82950 1.99828 4.75971  18,00417

1.02727
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DALY FIELD

Cumulative Monthly Avge. Water penalty Monthly Avge., 0il

0il Production 0il Production Factor on Penalized on Prod.

to 31/12/69 to 31/12/69 1969 Prod. 1969 Water 1969

Prod. Basis

Basco Daly 2-4 34,302 201.77647 .56214 113.42663 977
Company Total 34,302 201.,77647 113.42663 977
Chev, Daly 12-3 . 35,542 224 ,94937* .10411 23.41948 -
Chev. Daly 13-3 119,977 605.94444 .99829 604.90828 7,598
Chev. Daly Prov. 9A-4 42,870 266.27329  1.00000 266,27329 2,450
Chev. Daly 10-4 21,369 133.55625* .37591 50.20513 -
Chev. Daly Prov, 15-4 4,756 26,71910* .05301 1.41638 -
Chev, Daly Prov, 16-4 69,785 396,50568  1.00000 - 396,50568 2,896
Chev, Daly 1lA-9 48,913 238.60000 .58688 140.02957 3,614
Chev, Daly 2-9 153,894 750.70244 85676 643.17182 4,785
Chev. Daly 3-9 125,484 603,28846 .73461 443.18174 4,653
Chev. Daly 4-9 42,279 215.70918 .18995 : 40.97396 964
Chev. Daly 5-9 59,186 287.31068 .55389 159.13851 3,628
Chev. Daly 7-9 46 .30873* .09446 .02916 -
Chev. Daly 8-9 30,732 156,79592* .52064 81.63423 -
Chev. Daly 4-10 43,669 221.67005 .85272 189,02249 2,119
Chev, Daly 5-10 59,374 353.,41667 . 96958 342.66574 3,155
Company Total 857,876 4,481.75026 3.382.57546 35,862
Rundle Cr. Daly 11-4 58,251 282.77185 .05620 15.89178 1,208
Rundle Cr. 12-4 201,359 1,027.34184 .83650 859.37145 8,585
Rundle Cr. Daly 13-4 177,172 868.49020 .79628 691.56138 5,609
Rundle Cr. Daly 14-4 178,156 840,35849 .64818 544.,70357 5,376
Rundle M§H Daly 1-5 185,012 953.67010 .33706 321.44404 8,493
Rundle M&H Daly 2-5 94,547 489,88083 .02317 11.35054 2,389
Rundle M&H Daly 7-5 151,869 782.82990 .64230 502.81165 4,737
Rundie M§H Daly 8-5 141,212 720.,46939 .32203 232.01276 2,368
Rundle M&H Daly 9-5 150,720 772,92308 . 73695 569.60566 4,631
Rundle M&H Daly 10-5 113,286 583.94845 .43340. 253.08326 3,322
Rundle M&H Daly 16-5 105,403 532.33838 43775 233.03113 2,813
Company Total 1,556,987 7,855,02251 4,234 86722 49,531
Recovery Daly 1-8 50,742 267.,06316  1,00000 267.06316 724
Company Total 50,742 267.06316 267.06316 724
R.B. Exp. Th, Daly 10-32 73,224 381.37500 ,01814 6.91814 474
R.B. Exp. Th, Daly 15-32 111,460 577.51295 .01857 10.72442 1,393
R.B. Exp. Th. Daly 16-32 113,117 586.,(39845 .05504 32,25886 2,180
R.B. Exp. Th. Daly 13-33 46,567 242.53646 .77700 188.45083 2,446
R.B. Exp. Grieve Daly 3-5 35,849 187.69110 .74936 140.64820 1,752
Company Total 380,217 1,975.21396 379.00045 8,245
Scurry Cr. Daly 3-4 "~ 50,564 274,80435 .73744 202.65172 1,497
Scurry Cr. Daly 4-4 79,020 405.23077 .67582 273.86306 3,569
Scurry Cr, Daly 5-4 193,206 980.74112 .84266 826.43131 6,684
Scurry Cr. Daly 6-5 152,191 776.48469 .87810 681,83121 5,460
Company Total 474,981 2,437.26093 1,984,77730 17,210
GRAND TOTAL 3,355,105 17,218.08729 10.361,71022 112,549
* No 1969 production - penalty based on last 12 months of production

Amended October 13, 1970
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WATERFLOOD PATTERN STUDY

CASE NO 1

40 acre 5 spot pattern - 7 additional
3" line required - 4000'

2" line required -~ 8400

COST ESTIMATES

1. Inection lines (3'") 4000 x 2,70
(2'y 8400 x 2.10

nou

2. Well Conversions 8000 x 7

3. Plant Expansion 4000 x 3
4, Engineering § Cverhead

TOTAL

injection wells

110,800
17,650

$.:28,450
56,000
12,000
3,550

$110,000

Page 10
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WATERFLOOD PATTERN STUDY

CASE NO 2

20 acre inverted S spot - 4 additional new injection wells

3" line required - 3800' x 2.70 = § 10,280
2" line required - 4740' x 2,10 = 10,500
20,780
COST ESTIMATES
1, Injection lines 20,780
2. New Wells 4 x 25,000 100,000
3. Plant Expansion 3000 x 3 9,000
4, Engineering § Overhead 4,000

TOTAL $133,780
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RUNDLE PETROLEUMS LTD.

300 X4 ROYALITE BUILDING
CALGARY, ALBERTA

November 25, 1969

0il § Natural Gas Conservation Board
Dept. of Mines § Natural Resources
Mines Branch

Petroleum Engineering Division

911 Norquay Building

401 York Avenue

Winnipeg 1, Manitoba

Gentlemen; B'RLY (,/N(;/’ #(/

Re: Pilot Waterflood - West Daly

Rundle Petroleums Ltd, as operator and joinf owner of 11
oilwells located in the western portion of the Daly Field has made applica-
tion to convert the salt water disposal well from Devonian to Mississippian
injection, Since this would result in maintaining or increasing the re-
servoir pressure in this area it is suggested that it be called a pilot
waterflood.

No formal waterflood study has been done on the area to
date for the following reasons:

1. Core Analysis is spotty,
2. All wells have been hydraulically fractured.
3. The nearby Daly waterflood has considerable history.

~
4. Injectivity rate with'the Mississippian is hypothetical at this time,

PROPOSAL

It is proposed that the packer above the Devonian be temp-
orarily sealed and the Mississippian be perforated and treated for water

injection. If at some future date it is necessary to use the Devonian

Cont,..



-2 -

as a source of water, this could be easily accomplished, by using a temp-

orary plug. If the surface pressure became high (in excess of 1200 psi)

a packer will be set above the Mississippian injecting zone, but until
that point is reached it would be preferable to inject without a packer

since further treatment may be necessary.

WATERFLOOD POTENTIAL

In attempting to evaluate the waterflood potential of this
area, the Chevron Daly waterflood performance was studied to some degree.
The area around the injector located in LSD 4-12-10-28 has produced over
1% million barrels to date from the surround;ng 4 producers. (See attach-

ed decline curve). It is assumed that only 1/4 of this oil was swept out

around the #4-12 injection well, If the decline continues its present rate
it is expected that the four (4) producers in the pattern will ultimately
produce some 2.2 million barrels. On this basis it could be assumed that
the 80 acres around #4-12 will produce 550,000 barrels or 6800 bbls. per
acre. Since the water cuts for these four wells have not changed signi-
ficantly, it is félt that the decline exhibited by the curve is not
accurate and is a direct result of under injection. If this is the case,
this pattern could coﬁcievably produce much more ultimately.

It is felt that the area in NW4%-4-10-28 is similar in pro-
ducing capacity to the waterflood area discussed above, based on initial
producing rates within the first year of producing history.

The wells on NW%-4-10-28 have produced over 610,000 barrels
to date which is 3800 barrels per acre. The wells presently produce 60

barrels of oil and 90 barrels of water per day. Most of this water (70-
M

Cont...



75 bbls.) comes from #11-4, The present hottom hole pressure is estimated
to be about 450 psi hased on static fluid levels after a seven(7) day
shut in. It is the writers opinion that little can he done to stimulate

this production until the bottom hole pressure is raised,

WATER INJECTTON

' If the well located in the center of NW%-4-10-28 can be /
hﬁ}))N{ treated properly it is proposed to inject about 500 barrels of water per
. day into the Mississippian. This is our present cumulative production from L.
, the NW of 4 and Es of 5 producing wells. If this much water can be in- #?bzﬁgﬂtj:;y
jected it would represent an over-injection of 400% +. On the 20 acre b ﬂ ,pbq ‘

pattern it would not take long to show an increase in production. udww

REQUEST FOR UNRESTRICTED PRODUCTION ﬁﬂ}ijan)yw

'*’/P As mentioned above, if the injective capacity of the well
is high enough, this pattern could be repressured quite rapidly and if a
F,” bank of o0il can be built up ahead of the flood front, the productive capacity

”?V’/‘{/of the producers could concievably exceed the present allowables. If pro-
4

duction was restricted at the producing wells, it would necessitate slowing
down the injection rate and historically in water floods, to regain the
0il bank profile takes some time. It is hereby requested that if this
apﬁroval is granted for water injection that the four producing wells on
NWY4%-4-10-28 be relieved of an& allowable restrictions in order to provide
an efficient water flood and fo prevent 0il being swept off the flood pattern.
Respectfully submitted,
RUNDLE PETROLEUMSlLTD.
i€?€;LfﬁJé:3;<L¢H<:

R. F. Atkinson, P.Eng,
President

RFA:ft
Enclosure , "
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July 3, 1971 THE MANITOBA GAZETTE Vol, 100, No, 27

MANITOBA REGULATION 94/71
Being
THE OIL AND NATURAL GAS CONSERVATION BOARD
UNITIZATION ORDER NO, 11

Pertaining to the Unitized Management Operation and Further
Development of Daly Unit No. 1.

Made and passed pursuant 1o " The Mines Act ", Cap, M160, R, s, M, .
1970, and amendments thereto, by The Oil and Natural Gas Conservation
Board, of Manitoba,

(Filed June 24/71)

1. Effective at the hour of seven o'clock in the forenoon, Centrat Daylight Time,
on the first day of July, 1971, that a certain part of the Daly Field, 10 be
known as the Unit Area, shall be operated as a unit in accordance with the Plan
for Unit Operation Governing the Uritized Management Operation and Further
Development of Daly Unit No, 1, dated Ocober 20, 1970, and amended
Jaruary 8, 1971, and shall be known as the Daly Unit No, 1,

2. Excerpts from the Plan, namely: Parts XXII, XXIH, and XXV here attached,
are for publication in The Manitoba Gazette for the information of the public,

Oil and Natural Gas Unitization Order No, 11, made and passed this 17th day
of June, A, D., 1971, at the City of Winnipeg, in the Province of Manitoba, by The
Oil and Natural Gas Conservation Board.

-
Approved; -~

P Y -
Sidney Greey W. Winston Mai,
Minister of Mines, Resources Chairman,
and Environmental Management, The Oil and Natural Gas

Censervation Board,
’ i -
7“}7‘/2 ) 4 !J./'-

el Forn Ml

%. M, J%obert.
puty €hairman, Member,

The Oil and Natural Gas The Qil and Natwral Gas
Conservation Board, Conservation Board,

Printed by R, 8. Evans - Queen's Printer for the Province of Maritoba,

Page 259
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PART XXIT

THE LANDS IN THE PROVINCE OF MANITOBA WHICH COMPRISE
THE DALY UNIT NO. 1 ARE AS FOLLOWS:

(UM3ER  LEGAL DESCRIPTION

TOMNSHIP 10 RANGE 28
2-5 1SD. 2, SECTION
12-3 LSD. 12, SECTION
13-3 LSC. 13, SECTION
9-4 LSD. 9, SECTION
10-4 © LSD. 10, SECTION
15-4 LSD. 15, SECTION
15-4 © LsD. 16, SECTION
1-5 LSD. 1, SECTION
2-9 LSD. 2, SECTION
3-9 LSD. 3, SECTION
-5 LSD. - 4, SECTION
5-9 LSD. 5, SECTION
7-9 LSD. 7, SECTION
8-9 LSD. 8, SECTION
410 LSD. 4, SECTION 1
5-10 LSD. 5, SECTION 1
1-8 LSD. 1, SECTION 8
TOWNSHIP 9 RANGE 28
10-32 LSD. 10, SECTION 32
15-32 . LSD. 15, SECTION 32
16-32 LSD. 15, SECTION 32
33

13-33 LSD. 13, SECTION

TRACT NUMBER

LEGAL DESCRIPTION

11-4
. 12-4
- 13-4
14-4

1-5

2-5
7-5
8-5

10-5

16-5
3-4

- 58 -
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TOWNSHIP 10 RANGE 23
LSD . 3, SECTION
LSD. 11, SECTION
LSD. 12, SECTION

" LSD. - 13, SECTION
LSD. 14, SECTION
LSD. 1, SECTION
LSD. 2, SECTION 5
LSD. 7, SECTION
LSD. 8, SECTION 5
LSD. 9, SECTION 5
LSD. 10, SECTION 5
LSD. 16, SECTION 5
LsD. 3, SECTION 4
LSD. 4, SECTION 4
LSD. 5, SECTION 4
LSD. 6, SECTION 4
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PART XXIV

TRACY PARTICIPATION TRACT NUMBER ~ TRACT PARIVICPATION

<
I

-
C1

-t

[La)

1.00403 . 3-5 1.43709

.13561 : .{11-4 .52135
6.20309 12-4 8.02734
2.41260 13-4 | 5.99796

.29071 14-4 5.06476

.00820 1-5 - 4,87978
3,32522 25 .91478
2.09526 ' 7-5 ~ 4.59511
5.42490 8-5 - 2.18513
4.21993 ~9-5 | 4.94419

57587 10-5 2.64613
2.21090 16-5 - 2.34913

.00017 8.4 1.70549

47271  4-4  2.85024
1.84763 ‘ 5-4 7.16099
3.10550 6-4 | 5,88864
1.80375

.20853

.55718

.96156
1.96054

- 60 -



Ny CxzevroN STannarp LIMITED

400 FIFTH AVENUE S.W., CALGARY 1, ALBERTA
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0il and Natural Gas Conservation Board
Department of Mines and Natural Resources
Province of Manitoba

601 Norquay Building

401 Yook Avenue

Winnipeg 1, Manitoba

Attention: Mr, W, W. Mair, Chairman

Gent lemen:

Under The Mines Act, being Chapter 166 of The Revised Statutes of
Manitoba, 1954, and amendments thereto, Chevron Standard Limited
hereby applies to the Board for an order allowing the applicant

to increase injection pressure above the estimated formation fracture

pressure in a certain portion of the Daly Field.

In support of this application we enclose ten copies of "Proposal For
Daly High Pressure Waterflocod."

An early consideration of our request would be greatly appreciated.

Respectfully submitted,

%%Z,ALAJCD f?EEA)G:
/ﬁVUJ.G.Tmmmm
Division Superintendent

Producing Department
Calgary Division

‘SNB/cs
Encls.




PROPOSAL FOR DALY HIGH PRESSURE WATERFLOOD

The applicant proposes that the portion of the Daly field presently under water-
flood be subjected to injection pressures greater than the currently imposed
1,080 psi surface limitation., It is desirable to increase the injecticn pressure
since sufficient quantities of water cannot be injected with current pressure

restrictions,

Initially, a pilot scheme using the 14-1-10-28 injection well would be conducted
to confirm the feasibility of‘the project. The injection pressure at the pilot
injection well would be increased gradually until a suitable volume of water was
being injected. It is possible that pressures in excess of 1,500 psi will be
necessary. Upon the completion of a successful test, it is the applicant's

intention to expand the scheme to include the entire project.

The Daly waterflood area is shown on Figure 1. From net pay isopachs, it is
estimated that the original oil-in-place was 26,000,000 barrels (see Figure 2).
The indicated recovery from the present scheme is 4,500,000 barrels for a re-
covery factor of 17%. Cumulative production to June 30, 1969 was 3,550,000

barrels.

It is estimated that, by increasing the amount of water injected, the ultimate
recovery could be increased by 1,5C0,000 barrels to 6,000,000 barrels to realize
a recovery factor of 23%. The applicant submits that there is no indication

that exceeding formation fracture pressure will be detrimental to the performance

of the waterflood,
Appendix I contains a summary of the performance of the present waterflood.

Appendix II contains details of the applicant's proposed scheme, and reference

to other high pressure schemes in existence,




APPENDIX 1

REVIEW OF THE PERFORMANCE OF THE EXISTING SCHEME

INTRODUCTION

The Daly waterflood commenced operations in July 1953 as an 80 acre, 5 spot pilot
flood, Early increases in production experienced at the central producer, 15-1,

and the offset producer, 3-12, led to an expansion of the waterflood in December

1954, Subsequent expansions‘to the project in 1955, 1956, 1959 and 1961 have

increased the area to cover 1960 acres.
GEQLOGY

The Daly field lies on the northeast flank of the Williston basin, about 10 miles
west of the town of Virden., The reservoir beds are limestones of the Lodgepole
Formation of Mississippian age. Regional dip of these beds is about 30 feet per
mile to the southwest in this area, and they are unconformably overlain gy the
Jurassic Watrous series of Red Beds and anhydrites which form a good seal. Anhy-
dritization from the Yg:y_evaporitic Watrous seas commonly penetrated the lime-

stones to a depth of 60 or more feet, destroying the reservoir by infilling.

Although there is a structural trough along the east side of the Daly field,
with a reversal in the order of 40', the trap is in part stratigraphic, with per~
meability disappearing along strike, The reservoir beds have been divided into

three zones as follows:

1. The First Crinoidal - This unit, immediately underlying the anhydritized

zone, 1s a limestone, crinoidal, in part siliceous, with earthy chert nodules
and some brown and maroon shaly interbeds, It is commonly finely crystalline

and has irregular poor to good intergranular and fine vuggy porosity. It



iz 20' - 30' thick.

2. The Main Crinoidal ~ This is a limestone with coarse crinoidal bands, and

some shaly interbeds. Porosity ranges from poor to good. It is 8' - 15!
thick and overlies a shaly unit 10' - 15' thick, which is sometimes knova

as the Cruickshank shale,

3. The Cruickshank Crinoidal -~ Another limestone with coarse crinoidal bands

and some shaly interbeds. Porosity is patchy and ranges from very poor to

good, The zone is 6' - 12' thick,

At the bottom of the Cruickshank Crinoidal is a thick argillaceous limestone and
calcareous shale unit called the Shaly Zone. This zone is approximately 200'

thick.

Permeability in the field is generally poor and oil saturation is not uniform.

Fluid recoveries on drillstem tests were usually small,
HISTORY

The first well drilled in the waterflood area was Chevron Daly 7-12-10-28. It
encountered 52' of Mississippian section between the First Crinoidal and the top

of the Shaly zome, of which 30' is effective pay.

The most common completion techniquz in Daly consisted of cementing the casing
at the top of the First Crinoidal and sand fracturing the open hole interval.

A volume of 10,000 lbs. of sand fed at a rate of 5 - 10 BPM at 1500 - 2500 psi
on surface was the most common method of completion. Some other early methods

of stimulation included shooting with nitroglycerin, acid fracs and hydra fracs.




Acid treatments of varying size and type met with limited success in attempts to
increase production rates. Similar limited success has also been experienced in

attempts to improve declining injection rates by acid stimulating injection wells.

Construction of waterflood facilities began in May 1953. 1In July of that year,
water was injected into four wells, 10-14, 14-1, 16-1 and 2-12, of the initial

80 acre 5 spot. In the fall of 1954, 8-11, 6-12 and 12-12 were converted to water
injection wells. In 1955, a major waterflood expansion took place with the dril-
ling out of Section 11 specifically to add to the waterflood operations. Six
wells ﬁere drilled for water injection, and two producing wells were converted.
Several wells were drilled as central producers to complete the 5 spot pattern.
Further expansions of the project in 1956, 1959 and 1961 have increased the area

to the present 1960 acres.

Waterflood success has been achieved mainly in the areas of the original pilot
scheme and the first expansion. Flood response in the region of the second ex~

pansion has not been as good as expected, particularly in the Section 11 area.

Wells in this latter area were fractured with large volumes of sand at high feed
rates. Injection tests indicated that some fractures may have broken into the
Shaly zone. Cement squeezes of the thief zone were attempted in these wells with
some initial success; however, most of the wells that had once achieved a water

shut off are operating at low efficiencles today.

Injection pressures in Daly stabilized at 1,080 psi after only two to three months
of injection, A rapld decline in injection rates was noted. Total water injected
into the pilot area declined from 2,000 BWPD to 730 BUPD in a period of 13 months,

Presently, only 5 of the 22 injection wells are capable of effective injection



at rates of over 100 BWPD at the 1,080 psi wellhead pressure.

ORIGINAL OIL-IN-PLACE

An attempt was made to establish the amount of o0il originally in place im the

waterflood area. The total pay isopach is presented as Figure 2.

Many wells in the south and northwest portions of the waterflood are# penetrated
the entire pay interval and have core analysis data. The net pay isopach drawn
through these areas 1s deemed fairly accurate; however, a northeast to southwest
belt through the middle of the waterflood area has virtually no core analysis data,
To compound the difficulty in contouring the area, none of the wells penetrated
the entire pay interval and few, if any, reliable porosity logs exist. The values
assigned to wells in this area are estimates made from logs to which an extrapo-

lated value for unpenetrated pay has been added.

Table I presents a list of reservoir parameters used to calculate the original
oil-in~place. These parameters were obtained from interpretation of logs, core
analysis, oil base core data, and other miscellaneous sources. Employing this

data, the calculated original oil-in-place was established to be 26,000,000 barrels.

ULTIMATE RECOVERABLE QIL

A decrease in the amount of water inje«ted into the producing horizon has resulted
in a corresponding decline in production rate. Production in the waterflood area,
which averaged 630 BOPD in 1961, has declined to an average of 410 BOPD in 1968,
The corresponding decrease in water injected into the "effective" injection wells
is 585 BWPD. A sub:r antial production drop has been experienced in the south-

west quarter of Section 12, which is the area exhibiting the best performance



to date. The two wells which were each once capable of producing in excess of
100 barrels of oil per day, now have a combined production rate of only 75
barrels per day. Injection into & of the 6 offsetting wells is approximately

50 BWFD pcr well,

Although water is produced in several wells, it is questionable that breakthrough,
as such, has occurred in any part of the field, The decline curves for all wells
were examined to establish the ultimate recoverable oil. It does not appear that
high water production will be an influential factor when the economic limit of
120 BOPD for the existing project is reached in 1979. Indicated ultimate
recovery from the waterflood area is 4,500,000 barrels, or 17% of the original
oil-in-place. Of this total, 2,115,000 barrels are made up of primary oil and

2,385,000 barrels of secondary oil.

Waterflood studies conducted for the North Virden Scnllion and Virden Roselea
fields indicate an ultimate recovery of between 28% and 35% of the original oil-
in-place. Although the permeability in Daly is lower than the other Virden area
fields, the 5 spot waterflood which is in effect in Daly should yield a higher

recovery factor than the 177 forecast.



APFYENDIX II

DALY HIGH PRESSURE WATERFLOOD

INTRODUCT ION

A critical factor influencing the choice of waterflood pattern is allowing for
an adequate nuwber of injection wells to best sweep all areas of the field, Low

injectivity dictates a dense injection pattern,

In Daly, a 5 spot waterflood pattern was selected because of low permeability in
the reservoir. This allows for maximum practical injection because of the close
network of injection wells. It now has become evident that, even with this 5
spot pattern, insufficient quantities. of water are being injected because of the
present injection pressure restrictions, It will, therefore, be necessary to
increase the injection pressure to above the formation fracture pressure in order

to achieve adequate injectivity.

A. Pilot Waterflood

Location

A good method of confirming the feasibility of a new project is to conduct
a small-scale field test, It is proposed that such a pilot test be conduc~
ted at 14-1~10-28 to confirm the feasibility of high pressure flooding in this

area,

The following were considerations in the selection of 14-1 as the pilot in-

jection well:

1. 1l4-1 is located in an area where waterflood response has been experienced.
An improvement in production in an area of response will indicate the

feasibility of the project in areas of good production, as well as not



discounting the possibility of improvement in poor areas. Conversely,
a high pressure flood test conducted in an area of poor response may show
no improvement in production which, however, would yield little indication

of the feasibility in the better response areas.

2. A spinner survey conducted at 1l4-1 in September 1956 indicated a uniform
distribution of injected water over the entire pay interval at 1,400 psi
surface injection pressure,

Obiective

The main objective of the pilot test is to determine what production increases

occur at higher injection rates and to establish the pressure at which desired

quantities of water can be injected, The production in the three offsetting ﬁ

wells will be monitored closely, After reviewing various injection well his-

tories in other projects, where fracture pressure appears to have been exceeded,

it may be concluded that a ternfold increase in injectivity is not unlikely.

At Daly, a minimum two to threefold increase in injectivity index is the

objective,

Procedure

A separate injection facility +ill be located at 1l4~1 in order that there

would be no disrupticn in the operation of the present waterflood. It may

be possible to use the present injection line for water source; however, it

may be necessary to install a water supply line from the 15-1 plant site.

The pilot test will start at pressures that are 100 - 200 psi above the

present 1,080 psi injection pressure. The pressure will be increased in



gradual increments until the desired quantity of water can be injected. Al-
though it is anticipated that a twofold increase in the injectivity index
may be reached at 1,500 psi, it would be undesirable to impose pressure =

limitations at the pilot stage.

Full-Scale High Pressure Waterflood

Propesal

Currently an sverage of 1,300 BWPD is being injected into the waterflood area.
Three wells, as listed on Table II, are considered ineffective and, therefore,
excluded from this total. The amount of secondary oil produced from the area
is approximately 300 BOPD. A barrel of injected water has the net effect of

e

contributing 0.23 barrels of oil,

It is desirable to substantially increase the amount of water injected in
order to appreciably increase production. If the injectivity index was
doubled, the amount of water injected could be increased to 3,260 BWFD., It
is anticipated that this volume would be adequate for a satisfactory produc-

tion increase, A production forecast is presented as Figure 3,

The present injection plaﬁt, located at 15-1-10-28, will be used for the
high pressure waterflood, It will be necessary to modify the plant in order
to house additional equipment, and to cope with higher pressures. Modification
of some wellhead equipment may also be necessary, No difficulties are anti-
cipated in the operation of the injection lines, An adequate water supply
for the project is currently available, since water production in west Daly
is substantially greater than the increased volume xequired for a high pres-

sure waterflood. A water supply line from west Daly already provides water



to the present project.

Ultimate Recoverable Oil

Because of the decline in injection rates, it has become apparent that the
ultimate recovery at Daly will not be in the 287 - 357 range predicted for
various other Chevron operated lManitoba waterfloods. As discussed in
Appendix I, the ultimate recovery of the present Daly waterflood will be

17% of the original oil-in-place. The main contributing factor to this poor
recovery is the injection of inadequate volumes of water due to existing sur-

face pressure limitations.

It is estimated that, by increasing the injection rates, the ultimate recovery
can be increased substantially. . With other Manitoba floods serving as a
guide, it is ancicipated that ihe recovery at Daly can be increased to 23%

of the original oil-in-place which represents an additional 1,500,000 barrels

of recoverable oil,

Review of Other High Pressure Waterfloods

Deer Mountain

The Deer Mountain Unit in Alberta produces from the Swan Hills Formation plat-
form unit of the Beaverhill Lake group at an average deptﬁ of 7,600 feet. A |
pilot waterflood was commenced in October 1965. Enlargements to the original
scheme have increased the area to include the present 10 injection wells and
28 producing wells, in a 9 spot waterflood pattern (see Figure 4). All wells

were drilled on 160 acre spacing.

To illustrate the effect of increased injection pressure on injection rate,



two injection wells in Deer Mountain Unit No. 1 have been selected. The in-
jection pressure at 4-7-69-8 W5 was increased from 3,000 psi in September 1966
to 3,800 psi in October 1966. The corresponding rise in injectivity index

was from 0.06 to 0,22 BWPD/psi, while the injection rate increased from 270
BWPD to 1,000 BWPD. The injection pressure at 4-6-69-8 was increased from
3,000 psi in January 1967 to 3,550 psi in March 1967. This increased the
injectivity index fivefold, The injection rate was increased from 70 BWFD

to 420 BWPD (see Figures 5 and 6)

An increase in production due to waterflood response has been recorded in
most wells. Only two wells, 12-5-69-8 W5 and 12-7-69~8 W5, may have exper-
ienced water breakthrough to date (see Figures 7 and 8). Both wells began
producing water in April 1967; however, water production ceased within five
months. Water production resumed at 12-7 in September 1968. By April 1969
the water cut at this well had increased to 14%. In excess of a twofold
increase in production rate has been experienced at the well, beginning about

the time that the injection pressure at an offsetting well was increased.

Other High Pressure Floods

The House Mountain waterflood has been designed to operate at 5,000 psi in-
jection pressure. However, because of decreased allowables, a sufficient
quantity of water is presently being injected at a p »ssure below formation

fracture pressure.

A pilot high pressure waterflood was conducted at Ebor by Bralorne Petroleums
Ltd. during the summer of 1966, The short four-month duration of this pilot
scheme was insufficient to conclusively establish the feasibility of the

project.
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TABLE T

SUMMARY OF RESERVOIR PARAMETERS

DALY WATERFLOCD AREA

Surface Area

Average Pay Thickness (Ft.)

Reservoir Rock Volume

Average Porosity

Average Water Saturation

Average Ini:ial 01l Saturation

Formation Volume Factor (Res, Bbls./S.T.B.)
Original O0il-in-Place (Bbls./Acre-ft,)
Original 0il-in-Place (Barrels)

Estimated Recovery Under Present Waterflood

Recovery Factor

1,960

28.5'

56,000 Acre-ft,
10.7%

39.5

60.5

1.08

465

2¢,000,000
4,500,000

7%



Well

Effective

12-1-10-28
14-1-10-28
16-2-10-28
2-11-10-28
8-11-10-28
14-11-10-28
2-12-10-28
4-12-10-28
6-12-10-28
8-12-10-28
10-12-10-28
12-12-10-28
14-12-10-28
4~13-10-28

Subtotal

Ineffective

16-1-10-28
10~11-10-28
12-11-10-28

Total

*Maximum Rate

DALY TNJECTION -~ BELOW AND ABOVE FRACTURE PRESSURE

TABLE 1T

Injection Rate

Injectivity Index

Injectivity Index

Injection Rate

June 1969 @ 1,080 psi @ 1,500 psi w/Frac. Press.
BWPD BWPD/psi BWED/psi Exceeded
75 .069 .138 207
54 .050 . 100 150
106 .098 .196 294
84 .078 .156 234
58 054 .108 162
39 .036 .072 108
118 «109 .218 327
64 .059 .118 177
50 <046 .092 138
44 041 .082 123
181 .168 .336 L00%
51 047 094 140
252 234 +268 400%
151 .140 .280 400%
1,328 3,260
236 300%
249 300%
219 300%
2,032 4,160
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