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Waste Manifesting and Tracking

Oilfield waste shipments must be documented, tracked, and
reported in accordance with provincial and federal regulatory
reguirements.
— Federal or provincial e ste manifest must be used for hazardous
waste.
— All shipping.@ ants must be retained for two years.

In Alberta, the distinguishes 111 different oil & gas industry

waste type -u waste codes.

Generatg e for all waste from “cradle to grave”, must
track he ? re the waste is generated, how it is
transpg DW and where It is disposed/treated.
*u subject to regulatory audit.
ma request info on waste origin and properties, shipping
tS, regulatory approvals for disposal facilities, waste
lion and characterization documentation.




Waste Tracking —

 |n 2015 Canadian Natural made use of over third party waste
disposal facilities (>60,000 shipment records):

— Class Il Landfills y*
e contaminated saill _uttings, lime sludge

— CQilfield Waste P sing Facilities and Disposal Wells
e productio drocarbon fluids and sludge's

— Recycling [ Transfer Stations
e used jilte:rs; batteries, rags & gbsorbents, empty containers, scrap

met Egg_llaneous debris
e Canadi _.‘s“o owns/operates internal waste disposal

sand and water, evaporator blowdown water, lime sludge
i
_ Ak
inated soils and camps waste
Wells
uced water and some waste fluids




Volumes/Types of Waste

« O&G Companies deal with significant
volumes that we mustmanage in a
environmentalyfresponsible manner.

e Produceg nd

— Prod Df materials can often lead to large
vol and as well. «

. N “panles produce, from one field, enough

'I-jf

0 fill a 500,000 tonne landfill cell a year.

,Sand IS often benign.

1ag é‘ment options are limited though due to
-flvolume, land application is not an option.




Volumes/Types of Waste

 Lime Sludge

— Thermal Operat ons often have water
softening lirements.

—The p 20 water used is often hard and
reqg e treatment to soften.

- T s Iarge volumes of lime sludge that

e"d and placed in a Class Il landfill.
s of 80K m3 of dried lime a year from some
_____-_To
;if.-bostly to dry via centrifugation.




Volumes/Types of Waste

e Produced Water

— Although notitec ‘hically defined as a waste In
Alberta, volumes are generated - cost
effecti iInagement a must.

— Flow Produced Water.

. -’,-dlfference can enable a wider range of
apUOHS

i Disposal (Class Ib vs Class Il).




Volumes/Types of Waste

 Remediation Project\Waste (Dirty. Dirt)
— Inheriting legae / sites adds up.
— Often, sites are inherited from old companies

that a onger in business.

. 2 sites are evaluated it is often
xa the soll needs to be removed to meet
quwalent)

of one project can reach over 100K

es, dlfflcult logistics for both sides.

vmg large volumes of soil also requires significant back
5 .Iﬁand additional equipment.




Volumes/Types of Waste

« Camp Waste
— As you can imaginey©&G has a need to house
people in largeseamps.
— To facilita pduction and expansion, some

operatig n have 10,000+ people to
accon [e at one time.

— The S generate the same amount of
WE arable sized town would.

S|ze will generate approx. 250 tonnes

__'e remoteness, disposal is not often cheap, or




Volumes/Types of Waste

« Camp Waste cont'd
— Sewage is also alarge consideration for camps.

— If you feed people, they have a tendency to need
a washrog '

— Permag amps are a little easier to manage as
they.l ater treatment plants.

— The ids ‘generated at the septic plants must
be d J and is a big cost.

e W 1S Ie we are looking at composting
op

| _:_?f s wildlife concemns.




Volumes/Types of Waste

* Drilling Waste
— This is actuallyis the coolest part of what | do.

— When dulling a well, it is a general rule that
we Wi rate 2 Y2 or 3 times the hole
volu ste :

o avy oil well will generate 200ish cubes
i total waste = solids and liquids).

]
‘l.

(10 Landspray all of the waste that we can.
rraying is a very environmentally
gonsible way to dispose of drill mud and
ngs.




Management options:

Land Application
 LWD of Drilling Waste

Example of a Vacuum Truck lotal Waste Spraying
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Drilling Waste

* Pros of conventional. WD
— Reduced facilityediSposal.
— Greatly reduced carbon footprint.

— Generg his option is easier to carry out
[o]o] ‘at a reduced cost.

. ucks are needed on a drilling rig
d)f disposal option.

s often prefer this disposal option,
y In a dry yeatr.

__0|sture and micro nutrients to the soll.




Drilling Waste

e Cons of land application of drilling waste

— Diligence is vepgimportant.

* We musté re that the products we are drilling with
are ber nd environmentally responsible.

 The ‘number of significant testing parameters
t { carry out prior to LWD or mixing on site.
— Of 2 is sacrificed for the ability to carry out
nal disposal.
.__ji' Is much faster to drill with, but both the fluid
solids must be managed at an appropriate facility,

makes it a costly option.
=




Management options: Caverns

e Caverns

— A great alter tive for the management of
large vol _ of waste IS deposition into salt
caver

—In s@ eCts the volume of sand could fill
1 e cell every year.

s can be developed to
date 500K ma3.

“___* “S, there are caverns more than a 1M cubic
tres in size.




Caverns




Caverns

CAVERN STORAGE

Salt deposit




Caverns

Pros of using caverns

— They are permanent disposal solutions with
no migratioprpotential.

— Caverns as a separation vessel of sorts.

e Wi " and pressure from the formation, HC
parated from the selids and can be
a Surface for treatment to sales quality.

that would remain within the solids
posed of at a landfill.
can be disposed of per day with
H’n power.

T




Caverns

e Cons of using caverns

— There are limitedi@réas you can put them.

* YOU neee geology to be available and have the
thickne alt to make the site economical.

 Basi 2 NE corner of Alberta and NW corner of
two viable areas that meet the criteria.

— Sl ne to develop a cavern.

.1-jf

:ﬂg o operationally capable to accept waste
approx 2-3 years. ROl is strained.

requwed for the supporting surface
] _jucture




Management Options

e Landfills

— Class | vs ClassHli;
* O&G companies do not generate much waste that
requi Class | landfill disposal option.
* TRD S ;
— F ﬁément
sed to recycle materials as well.
j":‘ ells (class Ib, Class II).

ﬂg difference between Brine equivalent and
Water key.




Recycling

* O&G have tried many technelogies to allow
for efficient recycling:
— Drilling Fluid (Mud) recycling has been carried out

for years; luces the amount of HC that is on
drilling.@ substantially.

— Red 2d for more invert to be brought into a
site - .

¢ Simj | has been tried on production
sa
-} fave been promising but still end up with
‘m3 of clean sand. What do we do with it?
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Trucking

e Trucking is probably the largest single
consideration fopanfO&G company when. it
comes to managing waste.

— This co yaste fluids, solids or a
combi 0 both.
o Alarg @ gas company can typically
Spek - O% of its WM budget In trucking
me ppropnate disposal.

5 CNRL spent $60M in disposal, but
:$220M in trucking the waste to facility.




Trucking

* Proximity to a facility is a big consideration
when we are determiningthe best
management plandforour wastes.

— Remote Operations: Some disposals have had to

be shippee 24 hours in order to reach the
nearesti

e Often li at facilities.

— Beg a e limited number of facilities, we
ING me trucks while they are waiting to off
fo Irs in wait times is not unheard off) .

— £ it standby costs can result in an
‘ al Increase in our disposal costs above
budgeted




Trucking

» Sheer volume of waste oftencreates a
trucking shortagea
— With large volume areas, there Is often a
shortage @FFtC ks driving up costs.
— A few go, CNRL used over 534 different
trucki anles just to go to three of the
DIgE al companies. «
o Safe of our core values and of
par mportance to us, we would love
to 1l .e distance and number of trucks

WE
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