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MEMO
DATE: September 27, 1985 ce: T. J. Hall
Joe Irwin
TO: George Patey ' Warren Sharpe
Richard Brekke
FROM: Bob Beamish Mark Mawdsley

RE: Waskada Spearfish - 0il Properties

Enclosed is a copy of a preliminary map of oil properties {(viscosity
and density) for the Spearfish zome at Waskada,

In this relatively tight zone there is a gerious affect on production
rate with o0il viscosities in excess of 5 or 6 centipoise. A preliminary
model run using a higher than average viscosity shows dramatically reduced
rates under water flood.

Because of the economic impact from such lower rates it is recommended
that we further define:

a) the area of known higher viscosity,
b) a possible anomaly at well 8-17-1-25 WPM, and

¢) new areas by obtaining samples for each new well.
The cost of an o0il sample analysis to obtain this data is $70.00.

. I suggest that Mark continue with the development of this information
and periodic up-dates of mapped data.
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I'fe made a brief reviav of Omega's pilot waterflood shheme
e the following observations regarding response to iniection.

1, jAlthough no clesrcut response is indicated in any well,
a jumber of wells, mostly in the 8k Ssction 25-1-26 have
s stable oil rates. One well, 4-25-1-26 has actually
s an incraase in oll rate although this may not be
sngirely due to the waterflood.

2. [Wells in the N Section 24-1-26 do not appear to have
redronded as well to injection. As an example 11-24 and
10424 have shown a continued decline at a rate of 70 - 80%/year.

3.‘0thnr areas of the pool ware reviawed and demonstrate
deq¢line rates of 60 - BO%/year.

4, {Vat-r production appsars to be a problem only at 1-25
(wvhere it may be associated with Mississippian injection
at 16=30) and to a lesser extent at 12-24,

5. While response is certainly not overvhelming, performance
of iwalls in the pilot area appears to be holding up batter

t wells in other areas. This would translate to in-

¢ ntal recovary although this is 4difficult to quantify at
this time. Performance also indicates that positive effects
of jwater injection may not ba felt in all patterns.

Bob Dubreuil




HYDROCARBONS /.

630 - 330 FIFTH AVENUE S.W., CALGARY, ALBERTA T2P 0OL4

TELEPHONE: (403} 261-0743

March 30, 1983

Manitoba Petroleum Branch
975 Century Street
Winnipeg, Manitoba

R3H OW4

Attention: Mr. Bob Dubreuil

Dear Bob:

Re: Waskada Lower Amaranth Unit No. 1

In response to your letter of March 16 and our telephone discussion
of March 28 attached herewith are:

1) A copy of C & M Engineering Ltd.'s report Waskada Water
Injection System on the results of their investigation.
Specifically addressing water compatibility refer to page 23
which indicates that all formation brines were compatible
however there is an indication of possible problems with
respect to the Blairmore water. While these compatibility
problems could probably be alleviated with scale preventatives
this is currently not a concern because we are only injecting
produced water in the pilot. Waskada 11-29 water well has
been disconnected and suspended until there is a change in the
situation. Further testing of possible solutions will be
undertaken as the need arises,

2) A copy of Corelab's Special Core Study of the Lower
Amaranth rock,

3} The February, 1983 Water Report for the pilet. You will
notice that water injection pressures were not available
for this report. The wells went on injection on February
25 and operated only intermittently because of a few start
up problems. This situation will be rectified in the March
report.

As stated above, all injected water was derived from
separation of produced brine and therefore is a blend of
waters from all formation according to the proportions
produced to the battery.



Omega will shortly be obtaining the necessary samples to do flash
liberation tests from a recombined sample and these results will be
forwarded as they become available.

We intend to run the spinner survey on an injection well (probably
13A-24) as scon as the injection system appears to have stabalized;
probably in about 2-4 months from now.

1 hope that this will fulfill your requirements.

Yours truly,

OMEGA HYDROCARBONS LTD.

EW/cn
Encl.
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C & M Engineering Ltd.

Manch 4th, 1953
Job No. 0080

Omega Hydrocanbon Litd.
#6300, 330 5th Avenue S.W.
CALGARY, Albenrta

ATTENTION: Ma. Geonge Padey, V.P. Pruductions

RE: WASKEDA WATER INJECTIQN SYSTEM

PDean Sin:

We are attaching the completed nepont concenndng this
Aubject.

A dragt copy of this repoat was previously {issued.
ALL Laboratony charges were Lssued dinectly from Bio-Chem Consulting
Senvices Ltd. Tne attached invodice covers only the consuliting
denvices penformed.

Trusting this L8 saxtisfactory, and should you have any
questions, please do not hesitate in calling our office at your

convendience.

Youns very truly,

RHG:ck
attacch.

Rogen H. Giovanetto, P. Eng.

/}.{ //f/f //f,
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C & M Logineering Ltd.

PREPARED BY:

DATED:

OMEGA HYDROCARBON LTD.

WASKEDA WATER INJECTICON SYSTEM

Roger H. Giovanetto, P. Eng.

March 3rd, 1983
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C & M Engineerng Ltd.

OMEGA HYDROCARBON LTD,

WASKEDA WATER INJECTION SYSTEM

1.0 SUMMARY OF CONCLUSIONS

1.

Blairmore source water exhibits a slight scaling
tendency and is severely contaminated with high

populations of sulfate reducing bacteria.

The source water is further considered to be
highly corrosive if oxygen gains access to the

system.

Water produced from the Alida Formations exhibit
some potential for deposition of calcium sulfate
and calcium carbonate. H:S naturally associated
with this water makes the water corrosive. Corrosion
failures have occurred in the tubing and pitting

has been noted on the downhole pumps.

Water produced from the Tilston Formation is con-
sidered a high brine exhibiting a slight tendency
to precipitate calcium carbonate scale. This water
is also corrosive. The corrosivity of the water
reflects the presence of H;S, CO; and acid pH. No

scaling or corrosion has heen noted on equipment

/2



C & M Engineering Ltd.

Omega Hydrocarbon Ltd.
Waskeda Water Injection System

-

SUMMARY OF CONCLUSIONS {(cont'd)

handling this produced fluid.

Water produced from the Spearfish Formation is
considered a moderate sweet brine which exhibits
some tendency to precipitate calcium carbonate.
Scale deposition has been noted on the bottom

hole pump screen.

All waters from the Spearfish, Tilston and Alida
production zones exhibit slight contamination with
sulfate reducing bacteria. It is likely that this
contamination was introduced by waters used to

service or drill these wells.

The suspended solids associated with waters from
the Spearfish, Tilston and Blairmore formations
comprised sand, salt crystals, iron sulfide and
iron oxide particles and exhibit good filtraticn
characteristics. The suspended solids content of
the water collected from the Alida formation are
considered high and comprised large black particles
which concentrated at the oil/water interface.

Water samples collected from the disposal wellhead
contained a high concentration of suspended solids
and the fluid exhibits a significantly lower filter-
ability. It is likely that oil associated with this
sample caused reduction in the filterability of this

samp e,
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C & M Engineering Ltd.

Omega Hydrocarbon Ltd.
Waskeda Water Injection System
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2.0

RECOMMENDATIONS

The Blairmore Formation water is highly contam-—

inated with sulfate reducing bacteria. This well
should be slug treated with 20 U.S. gals. of a
biocide designed to destroy sulfate reducing
bacteria {X-Cide 320 or equal). The chemical
should be slugged into the annulus of the well,
the well fluid circulated down the annulus and

up the tubing, then the well shut in until re-

guired.

Blairmore Formation water has, historically proven
to be corrosive when oxygen gains access to the
water. We suggest that a gas blanket (natural gas,
propane, nitrogen, etc.) be placed in the annulus
to prevent ingress of oxygen during pumping. All
wellhead fittings should also be maintained in a

tight condition.

Production from the 3 producing zones shall be
comingled in the treater. The separated clean
water shall be stored in 2 fibreglass tanks con-
nected by an equilizing line at the 10 ft. level.
Water shall enter the first vessel near the bottom
of the tank and discharge through a riser equipped
with a deflector plate. The top of the riser shall

alwavs be below the low water level in the tank.

.o/



C & M Engineering £L(d.

Omega Hydrocarbon Ltd.
Waskeda Water Injection System

.. /4

Water discharging from the second tank shall be
taken from near the bottom of the tank through a

vertical riser located below the minimum fluid

Each tank shall be sized to provide a minimum of
one hours retention to allow solids to settle., All

tanks used shall be gas blanketed to prevent ingress

The internal shell of the treater should be coated
with an epoxy based coal tar selected and cured in

such a manner to withstand the operating conditions.

RECOMMENDATIONS (cont'd)
level in the tank.
of oxygen into the system.
9.
5.

Produced fluids trucked into the treatment plant
shall be discharged into a separate coated or fibre-
glass receiving tank. The fluids from this tank
shall be pumped toc a treater. The piping shall be
equipped with 3 X 1/4" injection valves to allow
injection of an oxygen scavenger, scale preventative
and biocides if required. All injection points
should be located upstream of the recirculation pump.
The chemical injection pumps should be tied in
electrically such that the chemical pumps operate
whenever the recirculation pumps start. This will
ensure that the requisite chemicals are added whenever

fluid is transferred to the treater.
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C & M Engineenng Ctd.

Omega Hydrocarbon Ltd.
Waskeda Water Injection System

s

The injection water should be filtered through a
10 micron backwashable cartridge filter before
injection intoc the system. Filtration studies
indicate that this filtration system should easily
handle solids removal economically if NO oil is
present in the system. If o0il is present in the
system (free oil or solids saturated with oil},
surface matting will result in short filter runs.

If o0il cannot be effectively removed, a backwashable

RECOMMENDATIONS (cont'd)
6.

anthrafilt filter should be used.
7.

All water injection lines will comprise epoxy coated
pipe joined using the Zap lock technique. The pro-
duction system and downhole equipment however, comprised
bare steel. 1In order to monitor the corrosivity of

the fluid, flush mounted corrosion probes (1" D bull
plugs) should be located on the bottom of the line

as follows:

1. Production wellhead - one well producing from each
zone.

2. Production well 4-30

3. Emulsion line - treater inlet

/6



L.

o ed  eed  eed L

C & M Engineering Ltd.

Omega Hydrocarbon Ltd.
Waskeda Water Injection System
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RECOMMENDATIONS (cont'd)

i0.

Standard coupons should be placed at the following

locations:

1. Source Wellhead

2. Water Dump -~ Treater Outlet
3. Injection Pump Suction

4. Injection Wellhead

A catalyzed oxygen scavenger should be continuously
added to the trucked fluid entering the treater. An
initial dosage of 1 gt. catalyzed ammonium bisulfite
is required to treat 10C bbls of water assuming fully
saturated water. Tests should be run to assess
actual requirements. A pump and tank is required to

continuously add this product to the system.

All water used to drill or service producing wells

should contain a biocide to prevent contamination of
the producing well. One quart of 10% active bleach
can be slugged into the truck carrying the water or

100 ppm of a organic biocide can be used.

Initially, a phosphonate based scale preventative
should be added to the treater inlet to control scale

throughout the treater and injection system. An

S



C & M Engineering £4d.

Omega Hydrocarbon Ltd.
wWaskeda Water Injection System

)T

RECOMMENDATIONS (cont'd)

11.

12.

13.

initial dosage of 25 ppm is recommended based upon
water volumes (i.e., 1 1lb. chemical/100 bbls water).
A pump and tank is required to continously add the

product to the system.

when source water is used for injection, an organic
biocide should be continuously added at the wellhead
if possible, at a dosage of 50 ppm.

One month after the system start up, a field survey
should be undertaken to assess actual operating con-
ditions, chemical effectiveness and water qguality
control. Chemical usage will be upgraded at that

time.

The corrosion inhibitor presently slugged into pro-
ducing well 4-30 should be continued. This program

should not be expanded at this time.

/B
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C & M Engineering Ltd.

Omega Hydrocarbon Ltd.
Waskeda Water Injection System

3.
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FLUID CHARACTERISTICS

Water from the Blairmore Source Well exhibits the

following characteristics.

1.

Alkaline in reaction, pH = 8.5

High alkalinity due to the presence of sodium
bicarbonate with trace quantities of calcium
in magnesium bicarbonate,

The sulfate and chloride contents are considered
low. ©No calcium sulfate precipitatation is ex-
pected from the water.

The total hardness is considered low. No calcium
carbonate precipitation is expected from this
water due to the low calcium content of the water.

Total bacteria populations (sessile and plank-
tonic) are considered high and large numbers of
sulfate reducing bacteria are present.

/13
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Omega Hydrocarbon Ltd.
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FLUID CHARACTERISTICS (cont'd)

The sample of water collected from the Alida Production

Zone are as follows:

2]

Slightly alkaline in reaction, pH = 7.6

Moderate alkalinity due to the presence of
calcium bicarbonate.

Moderate chloride content primarily present as the
sodium salt.

High sulfate content present as calcium and mag-
nesium salt. This water exhibits a moderate
potential for deposition c¢f calcium sulfate.

The total hardness is considered high. Calculation
of the Rheizner Stability Index indicates scale
forming tendencies at temperatures exceeding 50°F.
A corrosive tendency is indicated at lower temp-
eratures.

Total iron and manganese contents are considered
low.

The microbioclogical analysis shows moderate pop-
ulations of sulfate reducing bacteria in this water.

./ 14
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Omega Hydrocarbon Ltd.
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FLUID CHARACTERISTICS (cont'd)

The water samples collected from the Tilston Formation

exhibits the following characteristics.

1.

Nearly neutral in reaction, pd = 7.3
Low alkalinity present as calcium bicarbonate.

Very high chloride content chiefly present as
sodium chloride but with appreciable quantities
of calcium and magnesium salt..

High sulfate content present as the calcium salt.
Calculation of the sulfate scale forming index
indicates that no calcium sulfate precipitation
would occur from this water.

High total hardness. Calculation of the carbonate
stability index indicates scale forming tendencies
at temperatures exceeding 70°F. The guantity of
scale deposit would be limited by the low alkalinity
in this water. This water is also considered cor-
rosive at lower temperatures due to the presence

of H25 and CO: in the water.

The aerobic and anaerobic bacteria populations of
this water are considered low to moderate and only
a few sulfate reducing bacteria are noted.

./15
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Omega Hydrocarbon Ltd.
Waskeda Water Injection System
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FLUID CHARACTERISTICS {(cont'd)

The sample of water collected from the Spearfish

Formation exhibits the following characteristics:

l.

Nearly neutral in reaction, pH = 7.4

Low alkalinity present as calcium bicarbonate.

Moderate Chloride level.

High sulfate content present as the calcium and
magnesium salt. No significant sulfate precip-
itation is expected from this water.

High total hardness. Calculation of the Rheizner
Stability Index indicates scale forming tendencies
at all practical operating conditions. The
quantity of scale deposited would be limited by
the low alkalinity of the water.

Total bacteria counts are considered high but only
a few sulfate reducing bacteria are noted.

/16
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FLUID CHARACTERISTICS (cont'd)

The
and
The
the

produced waters are comingled in the treater
disposed of into one disposal well at this time.
analysis indicates that at the time of sampling,

treater water comprised primarily Alida Formation

water comingled with lesser guantities of Spearfish

Formation water. The water exhibits the following

characteristics.

1.

Slightly alkaline in reaction, pH - 7.6

Moderate/low alkalinity present as calcium bi-
carbonate.

Moderate chloricde content.

High sulfate content present as calcium and mag-
nesium salts.

High total hardness. Calculation of the Rheizrer
Stability Index indicates scale forming tendencies
at all practical operating temperatures. Scale
deposition would reflect a calcium carbonate pre-
cipitate.

The total bacteria populations are considered high
and only a few sulfate reducing bacteria are noted.

-

.4
~J
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4.0

FILTERABILITY

The suspended solids associated with the waters
collected from the Spearfish, Tilston and Blairmore
Formations comprised a mixture of sand, salt crvstals,
iron sulfide and iron oxide particles. Microscopic
examination showed that the particles were free of
0il and exhibited good filtration characteristics.
Filtration of this water through a 10y filter would

remove >90% of the solids.

Examination of the suspended solids associated with
the water from the Alida Formatiocn comprised large,
black particles concentrated at the oil/water inter-
face. The large black clumps are made up of separate
particles of iron sulfide and clays, bonded together
with a heavy hydrocarbon. This water exhibits a low

filterability due to the presence of oil.

The water collected from the disposal wellhead also
exhibits a low filterability due to the presence of
oil and oil wetted solids. The particles comprised
a mixture of sand, clay, iron oxides and iron sulfides.
The quantity of suspended solids in the water were

significantly higher than previous samples. It is

likely that this represents particies settled in the

line and sample point during normal operations.
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FILTERABILITY {cont'd)

All waters examined, with the exception of that
collected from the Alida Zone, exhibit good filter-
ability characteristics. The presence of heavy ends
ccating the particles, associated with the Alida
water, dramatically reduce the filterability of the

mixed waters.

A standard cartridge filter can be used to remove
suspended solids from the disposal water if the oil
content of the water can be minimized. 1If oil enters
the disposal water system, solids matting will occur
on the surface of the filter, resulting in premature

plugging and short filter runs.

If oil carryover into the injection water occurs, a
backwashable antrafilt or sand filter is recommended.
If a sand filter is selected, the top one foot of

medium should comprise treated antrafilt.

.../ 19
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FILTERABILITY {cont'd)

We therefore recommend the following:

1. The building shall be designed to accomodate a
backwashable sand or anthrafilt filter and back-

wash tank.

2. A l0u cartridge filter shall be installed for
solids content and economics of filtration

evaluated.

3. If cartridge filters prove economically ineffective,
a backwashable sand or anthrafilt filtex should
be installed.
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5.0 BACTERIA CONTROL

Analysis show that the Blairmore Source Well is highly
contaminated with large populations of general pacteria
including sulfate reducing bacteria. The producing
wells exhibit moderate degree of contamination. It is
likely that the producing zones have been contaminated
by using untreated waters for drilling or servicing.

In order to control bacteria contamination throughout

the system, the following steps should be taken.

1. Add 20 U.S. galleons of a water soluble biocide
(Tretolite X-Cide 320 or equal) to the annulus of
the Blairmore Source Well. Circulate the treated
fluid to the bottom of the well then shut in the

well until required.

5. All water used to drill or service new or existing
producing wells shall be treated with a biocide
prior to use. One quart of 10% sodium hyprchlorite
(bleach) or 100 ppm of an organic biocide (Tretolite
X-Cide 320 or equal) should be added to each truck-
load of water as it is collected. No separate treat-
ment is recommended at this time for clean up of

existing producing wells.
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BACTERIA CONTROL ({cont'd}

If trucked water is to be added to the system,
all produced water shall be treated with 100 ppm
of an organic biocide to elimate bacterial con-

tamination introduced during trucking.

The outlet piping at the following locations shall
be equipped with a 1/4 inch injection valve to

allow biocide addition if required.

a) Source Wellhead
b} Treater Inlet or Outlet
c¢) Trucked Water Tank Outlet Piping

Sessile and planktonic bacteria populations shall
be monitored by installing flush mounted probes
and/or fluid sampling points at the following

locations.

a) Source Wellhead

b} One Producing Well from each Producing Zone
¢) Water Dump Line from the Treater

d! Injection Pump Suction

e} Injecticn Wellhead
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6.0 SCALE CONTENT

All waters tested exhibit some potential for
deposition of calcium carbonate scale. Scale
deposition however has only been noted on dowhole

pumps handling Spearfish Producing Wells.

Waters from the Alida Formation also exhibit some
theoretical tendency to precipitate calcium sulfate
scale (gyp). No calcium sulfate deposits have, to

date, been found in the system.

Evaluation of the water compatibility study show

the following results.

1. Formation waters were compatible at all maximum

concentrations under test conditions.

2. Addition of Blairmore Formation water to the
various produced water mixtures results in deposition
of both calcium carbonate and calcium sulfate
scale. The guantity of calcium carbonate scale
deposition increased as the percent of source water
increased up to 55% source water. The guantity of
calcium sulfate noted during the test was limited
to less than 20% of the total deposit.
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SCALE CONTENT (cont'd)

It is our understanding that scale deposits have
only been found in one downhole pump handling Spear-
fish produced water. No socurce water is, as yet,
added to the disposal system. We do not suggest the
use of a scale preventative at this time, however,
the following steps should be taken.

1. Locate 1/4 inch injection valves to allow for
chemical (scale preventative) addition at the

following locations.

a) Emulsion Inlet to the Treater
b) Recirculation Pump from trucked Water Tank

¢l Injection Pump Suction

2. Closely monitor all pumps pulled from producing
wells with respect to the guantity and chemical
composition of deposits found in the pump.
Recommendations for dowhole scale control shall
be made when the problem is determined to be

significant.

3. Examine the fire tube in the treaters ctesely
and water tank bottoms to ascertain the guantity
and composition of deposited materials whenever

possible. It may be desirable to continucusly
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SCALE CONTENT (cont'd)

add a scale preventative to the emulsion inlet
and the treater as a safety precaution against

fire tube failure.

Conduct water hardness surveys across the water
handling system. Plot changes in hardness,

calcium and magnesium content.

When source water is added to the mixed produced
waters, commence addition of a scale preventative

to the source water.

Prior to selection of a scale preventative, evaluate

various scale preventatives to ascertain critical

dosages required for control. The products selected

for testing should include the following general type

of scale control compounds.

aj
b)

c)

The

Phosphonate
Phosphated Esters

Polymeric Materials

products seliected must also be compatible with

other products used in the system.
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7.0 CORROSION CONTROL

Evaluation of the chemical analysis indicates that
the Tilston and Spearfish Formation waters exhibit
a moderate corrosivity. No or insignificant corrosion

has been noted in the equipment handling these fluids.

Water from the Alida Formation exhibits a corrosive
tendency due to the presence of acid gases in the
water. Corrosion failures have been experienced on
the tubing and pitting noted on the downhole pump of
one producing well handling this water. The corrosion

attack was not evaluated.

The Blairmore source water exhibits a moderate
corrosive tendency. No corrosion has been noted on
the equipment handling this water, however, the well

has operated only periodically since completion.

Oxygen ingress into the various waters will cause

a dramatic increase in their corrosivity. Corrosion
will reveal itself as localized pits at the most
active metal surfaces. Ilistorically, Blairmore source
water becomes excessively corrosive after oxygen
contamination. It is likely that mixed water contam-
inated with oxygen will also be corrosive. It is the

writers' opinion that no known organic corrosion
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CORROSION CONTROL icont'd)

inhibitor marketed today will function effectively

in the presence of oxygen and a slightly sour

environment.

In order to minimize oxygen ingress into the system,

the following steps should be taken.

1.

Gas blankets {approximately 1 1lb. pressure) should
be placed on the annulus of the source well, and
on all storage vessels. The slight positive
pressure will minimize the guantity of air drawn
into the system when the level of the reservoir

is rapidly drawn down.

All fittings shall be maintained in tightened
conditions. Particular attention should be paid

to the packing hold down assembly on valves.

All trucked waters should be stored in a separate
receiver vessel and de-oxygenated with a catalyzed
oxygen scavenger before mixing with the remaining
injection water. A pump and tank should be pur-
chased to continuously add this product to the
system at a dosage of 10 ppm oxygen scavenger per

one (1} ppm dissolved oxygen in the water.

LS27
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CORROSION CONTROL (cont'd)

We do not suggest that corrosion inhibitors be
added to the system at this time with the exception
of that producing well where corrosion has been
noted in the past (Alida Formation). The downhole
equipment, surface lines, vessels, etc. should
however be evaluated at each opportunity and the
results of the evaluation recorded. We further
suggest that flush mounted coupons be placed at the

following minimum location:

a) Bottom of the lines at cne producing wellhead

handling fluid from each zone.

b} Bottom of the line at producing wellhead 4-30.

¢} Bottom of the line at the emulsion inlet to the
treater.

Conventional coupons should be located at the following

locations:

al Eource Wellhead
b} Water Dump Line from the Treater Outlet

c) Trucked Water Line at the Recirculation Pump
suction

d) Injection Pump Suctiocon

e} Injection Wellheads
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CORROSION CONTROL (cont'd)

All coupons should be evaluated after 60 days
relative to weight loss, nature of the attack and
nature of deposit build up on the coupon surface.

If these coupons are handled properly and stored in
a clean plastic bag, they may also be used to assess

sessile (adherent) bacteria populations.

We further suggest that fluid samples be collected
from all producing wells and monitored for total
iron and manganese contents. These readings should
be plotted graphically and used to establish trends.
Evaluation of trends will assist in determining the

occurance of downhole ccrrosion.
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GENERAL

The water injeciion system shall comprise internally
plastic coated materials joined using the Zap Lock
technique. Water tank and treaters shall be coated
with an epoxy resin or be constructed of fibreglass
epoxy material. All storage tanks shall be subjected
to a gas blanket. (Pressure up tec 1 1lk.]).

All production from the field shall be comingled in

a header system and dehyrated in a horizontal treater.
The produced water shall discharge into two fibreglass
tanks connected by equilizer lines. The water shall
enter the bottom of the first tank and discharge into
the tank through a diffuser capped with a deflection
plate. Egquilizer lines shall be located at the minimum
tank levels. Water from the second tank (feed to the
filter) shall also be taken through a vertical riser.
The water discharge into tanks or suction lines from
the tanks shall always be located below the minimum

liquid level to prevent splashing or vortexing.

A third tank may be added to the system to provide

extra retention for solids settling and oil skimming.
This tank should comprise a coated metal tank. This
vessel should also be gas blanketed. Removal of oil

and minimizing solids will allow for efficient filtration

of the water.
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GENERAL (cont'd)

Produced fluids trucked into the treatment plant

should be received in a separate tank.
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WATER QUALITY REPORT Dote
Project No 260

960-4

sampled Sept. 22/82 Date Recieved St}pt. 23:/82
Company (I[llegaMIQCﬁIhQnL,fw,Vf_____M e e

Report Na

Address . _ hlaslsed_a_
Sampte Pont __11=29 Blairmore Source Well
Appearance
Reading mg /| meq /| Remarks

Ly 8.5

Specific Conductance

. e e R T T DY ‘U NP

Turbidity

Hydronide OW™ 0 0

Corbonate CO,"°" 0 O
-

Safurhonfln HCOy "~ ] 730 ll

e Ghioride €1 i 2200 | 6l.9
| Sultate S04 330 6.9

Total Hardness 4

Colcium £g ™*

4
A - 9. 0.45

5

6

.3 | 0.44
79.8

Mognesium Mg

Sedium HNa ™ +k+ ) 183

Hydrogen Sulfide H,S

Tatal Sulfides

Totol iran Fe

| __Manganese, Mn

(e I 4o ]
(e oY

Dissoived Solids 5110

Total Solids

Suspended Solids

Qiis and Greoses

Ammoma NH,

Phenois

| Disratved Carbon Diomide CO,
Dissvived Onygen Oy
con
AQD 3 agay
TON
Uammenty —_

Methnay n Conformance with AP M A gnd AP{i Recommendalions
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WATER QUALITY REPORT

Date Recieveq

Company _Omega HY.dZQQQ,QQ_Q n_

Address Waskeda

Sept. 23/82

Praject No
Report Na _960__"'__5 ———

Date Sept.

28/¢

960

Sampie Point

Alida 4-30-1-25

Appeorance

Reading mg/l

meqg/|

Remorks

7.6

Soscic Conductonce

Turbidiry

b —

Hydraxids OM

Carbonate €0,

Bicaroamate HCO,°

Chierids Ci°

Sulfate 504

Totol Hordness

4750

Cotcium Ca *°

950

Mogassium Mg

570

Sodium Nag ™

+k+

28439

Hydrogen Sutfide H.S

Tortal Suifides

Total iron Fe

Manganese, Mn

.

Cissolved Solids

78410

Total Solida

Suspended Seolids

Oils ond Greoses

Ammonio NH,

Phengiy

Dissoived Carbon Dionrde CO,

Dweeolved Qzygen Qg

CODﬁ

8O0 _3 dey .

Commenty

Meihnay

'n Canformance wilh AP H A angd & P

Recommundarions
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WATER QUALITY REPORT

bare S€PE. 28/8

Peoject No. 960

e Sampled sept., 22/82 Date Recieved Sept. 23/82 Report Na ___960_6*.___

Comopany _ Cmega_Hydrocarbon __ =~

Agdress Waskeda

Sampie Pomnt Tilston 16-13-1-26 Produced Water

Appegronce

Reading mq /i meg /! Remarks
o8 7.3}
Specific Conductonce
R — —t e
Lo wematy ) S I
Hydroxide LI Q o 0
Carbonate Co,"" 0 0
_.__Bicarbenats HCOy- . ___lzg_i« - 2 . 79
Chioride Ci~ N ;3000_0 3662

| Sultate S04 _#___2_6_0_0‘ 54.2

) Tatol Mardnaess 95{10
| Colewm Co 1800 20

anﬁnosﬁmm Mg T 1200 1400

o Sedium MNa T k4 8lle7 3529

ﬁ_ydrogun Sulfide n,s
| Totol Sulfides
Total Iron Fe . 3 2 1
Manganese, Mn 0.35
Dissoived Solids 215838
Total Solids
Suspended Solids
Olls ond Greases
Ammomo NH,

_ _Phenon -
;iiﬂlrssu_l_v_l_d' },a,r,“" Diomide CO, _ — J—
%,,_E‘:E'"“ Ol_yqnpiglﬁ ) _ _ B

LLEer - - e

BOO 5 doy o L _ _ — -~
Tew T I
Commants ——————
Methads in Coaformance with AP H A ond 4! Racommendations
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WATER QUALITY REPORT Dot
Project No 260

Sampled sept. 22/82 Date Recieved Sept. 23/._8_2_._*,,“ Report Na 9_60_7 .
Compony __ Omega Hydrocarbon S .
Address Waskeda -
Somple Pont __ opearfish 16-11-1-26 Produced Water
Appearance

Recding mg /1 meq/| Remarks

| _*" — 1.4 1.

Seecific Conductance o
| _Turddny _ - . — _ "

— — }, — _— e ———— ey . ——————— -

Hydroxide OH . O N 0

Carbonate €O, 0 0
____B_i:orhoncft HCO,'__ o e 140 2 .3
. Lhtorids ct N R 1 64000 1803
| Suitate S04 ...l 3900 81,3

Tatat Hardness 6290

Culcm{n Ca & l4po_ 70

Magnesium Mg ne 670 55.8

Sodium Mo 4y 4o ] 40498 1761

Hydrogen Suifide HeS i

Tetot Sulfides

Total Iron Fa T__ _ 5‘0

Manganese, Mn B Q.95

Dissoived Soiidy 1](\486

To'_ul Solids

Suspended Soll_dl

Qlls and Greosss

Ammoma NH, T

P!cnoll I
[ omnes caoen senes G0y | T

Dissolved Oxygen 0 . _
e e SN e
o F{OD 3 day _ I D o _ [
__ o [ R N D -

Commaents

Methods an Conformance with & P M A

anq a P

Recommendaiions



[ Siates |

—— v

!

. ' .

{

' ' . ' [l I ’ ' 1 ! r .

- |

——d m—d — —d

0 WAV " wiliwilb \-UlllUl\lll\J
‘q ' ______ C T ERAVICED LD o

WATER QUALITY REPORT

¢ Sampted __Sept, 22/82 0

_____ Omega Hydrocarbon

LM pany

Address Waskeda

Oate Racieved

Sept.23/82

Sept.28/82

Date
Project No 960
Report Na ML

Sampie Pont

11-30-1-25 Disposa_l— Well Pump to Disposal Well.

Appearance
Reading mg/t meq/i Remaorks
" . 7.2 .
Specfic Conductoncs
L TMemdty JRR S S -

Hydroside OH O 0

Corbonate €O, 0 0

Bicarbanate HCO4~ 2040 3.3

Chioride Ci° ~.54000 | 1521

Sulfate 5047 4400 91.7

Total Hardness 44_15
| Colcium Co L1000 50
 Magnesivm Mg " _ 460 38.3
3 Sodium Ne ™ +k+ 1 . 35137 1528

Hydrogea Sulfide M8

Total Sulfides

Totail Iron Fe 9 . l

Manganese, Mn 0.75

Dissoived Solids Q95190

Tatal Sohids

Suspended Solids

Qils and Greases

Ammonio NH,

Fhanaus -
777Q|;:9i_ﬂ_d__ Curbog__Owndo CQq —
.. Diesolved Ouygen 0p . t—

L — I S PO e
.. BOO 3 day S S - et .
Ton } - ) o

Comments

Methoas n Conformancs with AP H A and AP

Recaemmandot:ona
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e Sampled Sept. 22/8“ el o'e RecCweved
Company _____ Omega Hydrocarbon =
Address Waskeda

Sample Pont

Sept.

23/82

Da1eSeDt- 281‘1

Project No 98

Report Na 26 Q-9

Treater B (Prod. Water from the Three Producing Zones)

mund oai wad  peed

Appearance
Reoding mq /I meq /I Remarks
| _ oH Tab |
Specific Conductonce
Tesainy N . R B
Hydronide OH° 0 0
] Carbonate CO,7" 0 1 0
Bicorbonale HCO, " A 260 4.3
Chioride CI° - 62000 1746
] | Suitate 504" e 4200 87.5
] Toetal Hardaess 5875
Celcium Cq *° _ 1200 &0
Magnesium Mg " 690 57.5
] B Sodiym MNa ** +k+ . _ 395_6_7 17 20
] Hydrogen Suifide HsS
Total Sulfides
1 Total lron Fe b __,l‘ 9
* Manganese, Mn 0.5
] Dinsoived Solids 107183
¢ Tatal Solids
Suspended Solids
] Oiis and Greases
] Ammona NH,
: Phenaiy -
] _Jf’ﬂ’ﬂ” Curbfl Dionide €Oy o e | o o
ﬁv_D_i-‘lolud ‘Plﬂ_‘ﬂ ,OJ N s e L L e
l _Loenr I S B} S S _ — -
l] 800 5 qay . N e
i —— e ——— e - S S ————— —— — —_ ——— S — —_—
] _Ton R , N S
: N
'] Caomments — —
] Merhouas in Contormanca with AFPHA gnd AP Recommendofiony
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9.0 FILTERABILITY TEST

a)

b)

Spearfish Producing Zone Water

time (sec.)

3
6
10
13
15
13
22
z4
28
31
¥
12 min.

Filtered Volume

20
40
60
80
100
120
140
160
180
200

Tilston Producing Zone

ml Suspended Solids 14 mg/1l
ml
ml
ml
ml
ml
ml
ml
ml
ml

- iron sulfide + sand + c=alt
+ salt crystals

Water

time {sec.)

6
12
18
24
30
36
42
48
54
60

v
10 min.

Filtered Volume

20
40
60
80
1co
120
140
150
180
200

ml Suspended Solids 21 mg/1l

ml

ml - iron sulfide + sand + salt
ml + salt crystals

ml

ml

ml

ml

ml

ml
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FILTERABILITY TEST {(cont'd)

c) Blairmore Zone Water

time (sec.) Filtered Volume
6 20 ml Suspended Solids 1.3 ml/1

12 40 ml

19 60 ml - rust brown deposit,

26 80 ml granular in nature

34 100 ml

42 120 ml - 02 content = 0.5 ppm

49 140 ml

d) Alida Zone Water

Millipore filter studies could not Le undertaken due
to quantity of oil in system.

Suspended Solids = 510 ppm
Deposit = coal like appearance {large chunks) + sand

and salt crystals. Solids concentrate at
interface of oil/water.

e) Disposal System (1-30-1-25}

time (sec.) Filtered Volume
20 20 ml Suspended Solids 330 mg/l
43 40 ml
116 60 ml - sand + sgilt + salt crystals
257 80 ml
310 100 ml - Oz = u.7 ppm

- H:;5 < 1%

- CO: = 150 ppm
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FILTERABILITY TEST {(cont'd)

e} Treater Water

Suspended solids content = 61.4 mg/1l

Deposit = dark grey/black color, uniform,
iron sulfide + sand + silt + salt crystals.




Maree 16, 1983

Onegs Hydrocarbous Ltd.

G0 - 330 - St Ave. ULV
Cal arv, Alberta
EDS RN WA

Attantion: Mr. ILd Wyoe

Tear Ld:

Weslada Lower Amaramth Unit No. 1

. B ST -
< e

wuboﬁ. Lcrer SIrarme th (lni?
Ala /

With reference to correspondence between Omega and tiwe Brancl, regarding
the oubject Unit and 1ilot waterflood scheme, we note that the fol-

loving 1tems rensdn o tstending:

1) Results of coujatability tests on Lower Amaranth and Swan
River waters (reference ~ Polnt 23 of your letter of June

28, 19035).

1) Peport cn special core studies to be performed by Ceore Labor-
atories ou the oil base core from the well Omega Waskada
3-23MCa~1-25 (1'P¥) (referemece -~ Point 3d of vour letter of

June 23, 1983).

3) Plans to odtain flash liberation data from a racombined sample
of reservoir fluide (reference — Point 4 of vour letter of

August 9, 1983,

Ve request that you inform us as to the status of tiuese items at your

earlieat couvenience.

Iu addition, we request that you submit your plans to obtain at least uas
spinner survey on an injection well within the first year of the pilct
operation (reference - Point le of your letter of August 9, i982).

Algso, T would like to .raw your attention to a typogzraphic error in jocrd
Order No. P¥39 Clause (1) should read " - - a report of theo quantity,

source and prassure - ',
Yours sincerely,

Gﬂﬂm’m! SIQF‘( ooy

LR BURssun

L. ®. Dubreuil
Chief Petroleum Enginear
Petroleum Branch

LRb/sb



TELEPHONE: (403)261-0743

February 22, 1983

Petroleum Branch

Department of Energy & Mines

975 Century Street
Winnipeg, Manitoba
R3H 0OW4

Attention: Mr. Bob Dubreiul

Dear Sir:

1)

2)

3)

RE:

HYDROCARBONS /'

630 - 330 FIFTH AVENUE S.W. CALGARY, ALBERTA T2P OL4

Waskada Pressure Surveys
15-24, 2-25 and 3-25-1-26 WPM

Enclosed herewith are the pressure survey
completed at Waskada and promised in my January 24 letter.
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reports recently

In addition the following additional production testing on
unit wells has been done:

9-24-1-26 WPM

Jan. 17, 1983
Jan. 18, 1983
Jan. 19, 1983
Jan. 30, 1983
Jan. 31, 1982

12-24-1-26 WPM

Feb. 3, 1983
Feb. 4, 1982

1A-25-1-26 WPM

Jan. 20, 1982
Jan. 29, 1983
Feb. 11, 1983

Hrs:
Hrs:
Hrs:
Hrs:
Hrs:

Hrs:
Hrs:

Hrs:
Hrs:
Hrs:

24
24
24
24
24

24
24

24
24
24

0il:
0il:
0il:
0il:
0il:

011l:
0il:

0il:
0il:
011:

4.80
1.20
2.70
0.80
1.50

10.30
10.30

42.34
22.32
18.79

Water:
Water:
Water:
Water:
Water:

Water:
Water:

Water:
Water:
Water:

1.00
0.10
g.10
0.10
0.10

The only unit o1l wells that have as yet not been tested are

P




(2)

2-25 and 3-25-1-26 WPM. These tests will be forwarded as soon as they
become available.

Yours truly,
OMEGA HYDROCARBONS LTD.

@&\DW

Ed Wyse
Petroleum Engineer

EW/sp

Encl.



