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Top 10 Stupid Warning Labels

10 - ON BAKING PAN
“May get hot when used in oven”

9 - ON ROWENTA BRAND IRON
“Do not iron clothes while on body.”

8 - ON HELMET MOUNTED BICYCLE MIRROR

“‘Remember objects in mirror are actually behind you.”

7 - ON CUTTING BOARD
“Opening package with sharp object may damage product”

6 - ON BOTTOM OF TESCO’S TIRAMISU DESSERT
“Do not turn upside down.”




Top 10 Stupid Product Labels

5 - ON JAPANESE FOOD PROCESSOR
“Not to be used for the other use.”

4 - ON KOREAN KITCHEN KNIFE
“Warning! Keep out of children.”

3 - ON TOILET SEAT
“Dishwasher safe”

2 - ON NYTOL SLEEP AID
“Warning! May cause drowsiness.”

1-IN HOTEL ROOM IN MEXICO
“Warning! Water for the toilet is not drinkable.”




Seismograph is the use of elastic waves in a geogdiymodel to
determine the depth and characteristics of rockriageep in the earth.

Odds of discovery: Pre-seismic=1:24, 2D seismic813D seismic=1:3




Seismograph source can use shot holes, vibratksyor air guns




Exercise 1:

1.

Supply each student a Lithologic Sheet and ha\b a
Stratigraphic Column available for reference.

Highlight one or more zones of interest on titbdlogic Sheet.

Determine the travel time (in seconds) to eachétion
boundary. (Bakken = 0.93 seconds)

Determine the listen time (in seconds) fromghet point to the
receiver for the highlighted zone(s). (Bakken =61s8conds)

Find highlighted zone(s) of interest on seisgdction using
listen time._(time scale on left)

Refer to highlighted zone(s) of interest oni2 Stratigraphic
Column and determine if this formation has any ptd for
producing hydrocarbons.










e Exercise 2:




e Exercise 2:




LEASING

Leases are acquired by a landman whose primaryislttlysecure
leasehold interest from the landowners.

County records are searched to determine ownenslaparticular
area. Not only must the landman determine who owasand, but
who owns the mineral rights as well.

After this has been determined, the landman wijatiate the
necessary leases with the landowners.

Compensation in the form of a bonus, a delay fgragment, and
royalty are typically offered the landowner in metdior leasing the
area of interest.

Leases for gas and oil are legal contracts, wiuckpecified
compensation give the company the right to exdiorand to extract
oil and gas. Each lease is negotiated and agremdingividually.

www.dmr.nd.gov/oilgas/leasingconsiderations.pdf



Drilling Unit
43-02-03-18. DRILLING UNITS - WELL LOCATIONS. In the absence
of an order by the commission setting spacing daitga pool:

Vertical or directional oil wells projected to amth not deeper than the
Mission Canyon formation shall be drilled upon agmmental
guarterquarter section or equivalent lot, locatedess than five hundred
feet [152.4 meters] to the boundary.

Vertical or directional oil wells projected to amth deeper than the Mission
Canyon formation shall be drilled on a governmegtedrter section or
equivalent lots, located not less than six hundnety feet [201.17 meters] to
the boundary of such governmental quarter secticagoivalent lots.

Horizontal wells with a horizontal displacementtioé¢ well bore drilled at an
angle of at least eighty degrees within the pradedbrmation of at least
five hundred feet [152.4 meters], must be drillpdma drilling unit
described as a governmental section or describegicagadjacent
governmental quarter sections within the same@eci equivalent lots,
located not less than five hundred feet [152.4 mgte the outside boundary
of such tract.



Drilling Unit
43-02-03-18. DRILLING UNITS - WELL LOCATIONS. In the absence
of an order by the commission setting spacing daitga pool:

Gas wells projected to a depth not deeper thaMibsion Canyon
formation shall be drilled upon a governmental tgrasection or equivalent
lots, located not less than five hundred feet [A%Reters] to the boundary.

Gas wells projected to a depth deeper than theitisCanyon formation
shall be drilled upon a governmental quarter seatioequivalent lots,
located not less than six hundred sixty feet [2D0Inikters] to the boundary.

Except by order of the commission after notice aedring.



Drilling Permit
43-02-03-16. APPLICATION FOR PERMIT TO DRILL

Before any person shall begin any well-site prapan for the drilling of
any well other than surveying and staking, suclsqgeshall file an
application for permit to drill (form 1) with tharéctor, together with a
permit fee of one hundred dollars.

The application must be accompanied by the bomsluaint to section 43-02-
03-15 or the applicant must have previously filedrsbond with the
commission.

The application for permit to drill shall be acqeamied by an accurate plat
certified by a registered surveyor and the plall stigo include latitude and
longitude of the proposed well location to the esatenth of a second.

Information to be included shall be the proposepiths total, to the top of
iImportant markers, to the top of objective horizahs proposed mud
program; the proposed casing program; and the peapamount of cement
to be used.



Oil and gas well locations are built (stockpilimgtsoil and lining
reserve pits) to make reclamation easier.




Drilling rigs are leased on a daily rental. A lzomtal Bakken well
costs approximately $1/second and a deep watdravésvell about
$10/second.




DRILL TO BASE OF POTABLE
WATER SOURCES WTH FRESH






Exercise:

1. Supply students with the following data:

Typical North Dakota oil well is 10,000 feet deep.

Formations at 10,000 feet can contain oil andag&s200 pounds per square inch
(psi).

The density of water is 8.33 pounds per galloa 4g000-foot column of water
results in a pressure of 433 psi at the bottom.

2. If water is used as the drilling fluid what lnnappen?
a) 10,000 feet x 433 psi/1000 feet = 43@B6i at the bottom of the well

b) 5,200 psi — answer from a = 873i. Is the well controlled or blowing out?
Well is blowing out

3. What mud weight is needed to control this well?

a) 5,200 psi/ 10,000 feet = 0.585i / foot

b) (Answer from a x 1000) / 433 psi per 1000 feet.2 ratio of weight to water
c) Answer from b x 8.33 = 1(@ounds per gallon mud weight needed.




High tensile strength drill pipe for drilling arodrcurves has special
threaded connections to seal under high presstgelsding
connected and disconnected many times.




Milled tooth bit for soft formations $20,000 eaci?2 Tequired.




Surface casing is cemented from below
the deepest potable ground water to the
surface






DRILL TO TOP OF HYDROCARBON
ZONE WITH FRESH WATER, SALT
WATER OR AL BASE MUD




Exercise:

1. Supply students with the following drill pipatd:

Typical North Dakota oil well is 10,000 feet deep.

Drill collars weigh 75 pounds per foot.

Drill pipe weighs 20 pounds per foot.

1000 feet of drill pipe stretches approximatelyOinches for every 1000 pounds it lifts.

2. How many feet of drill collars are needed to 10,500 pounds on the bit?
67,500 pounds / 75 pounds per foot = (900)

3. How many feet of drill pipe are needed? 10,fa@0d — answer from # 2 = (9,100)
4. How much does the rig have to be able to lift?

67,500 pounds of drill collars + (answer from #8ril pipe weight) = (249,500)

If the hole is full of drilling mud will the pipgeigh more or less (buoyancy)? (less)
What effect will friction have on the size of nigquired? (more weight)

5. How much drill pipe will have to be pulled aftthe hole before the bit moves?
(67,500 pounds of drill collars/1000) x drill pipetch x (answer from #3/1000) =
(43 inches)




Tungsten carbide insert bit for medium hardnesmébions

$30,000 each 3-7 needed.




CUT CORE TO DETERMINE ROCK
PORGCSITY AND PERMEABILITY




Poly-diamond-crystalline bits for coring and haodnhations.

$60,000 each 2-3 needed.







RUN OPEN HOLE LOGS TO DETERMMIE
PORCOSITY AND WATER CONTENT &8

QL










Production casing is set into the
producing formation and cemented
back to the surface casing



AND BELOW




A liner with external “swell”
packers is run into the producing
formation to divide the bore hole in
sections for hydraulic fracturing

___
PN






The producing formation is
fractured by pumping water at

thousands of pounds per square
Inch.

Millions of pounds of sand or

ceramic beads are pumped to hold
fractures open.










FLOW AL/ WATER/ GAS UNTIL RESERVAR
PRESSURE IS DEPLETED







Natural pressure decline recovers only 1/5-1/efdil in the reservoir.

Primary Production Decline




USING ARTIFICIAL LIFT AND ENHANCED AL RECOVERY
TO PRODUCE AL UNTIL WELL IS NO LONGER ECONOVICAL













100 years ago wells were drilled wherever they o
fit and were not spaced by regulators like the Nort
Dakota Industrial Commission.

This wasted a great deal of the oil and gas.




WATER INJECTION PROCESS

Using water to boost pressure and move oll canvexct/3-1/2 the oll
In the reservolr.




AlIR INJECTION PROCESS

BURNING JHOT WTR oIl
& CO,




Modern EOR can recover 50-65% of the oll in theeresir.







Exercise:

1. Supply students with the following data:

Typical North Dakota oil reservoir is 10 feet thidas 10% porosity, and 72% oil saturation.
One square mile contains 640 acres.

One acre contains 43,560 square feet.

One barrel of oil contains approximately 5.5 cuieiet.

One barrel of oil is worth approximately $62.

2. How much oil us contained in one square mila tfpical North Dakota oil reservoir?

1 square mile x 640 acres per square mile x 43g6@re feet per acre x 10 feet thick x 0.1
porosity x 0.7 oil saturation = 20,000,0@wbic feet.

3. How much gross profit is there from primaryaoeery?

((Answer from #2 x 1/5 primary recovery factof.b cubic feet per barrel) x $62 per barrel =
$ 45,000,000

4. How much gross profit is there from secondacorery?

((Answer from #2 x 1/6 secondary recovery factd)s cubic feet per barrel) x $62 per
barrel =$ 37,600,000

5. How much gross profit is there from tertiargaeery?

((Answer from #2 x 1/8 secondary recovery factdr)s cubic feet per barrel) x $62 per
barrel =$ 28,200,000

6. Is it worth it to pay the geologist and engineach $75,000 — 100,000 per year to run a
successful secondary and tertiary recovery proj&@8, 30 years salary = $2.25-3.0 million




PLUG AND ABANDON

|E c_mt. Plug




Well was plugged in 07/1998
Reclamation work in 09/1998
Seeded in Spring of 1999



June 2005
location
ready for
bond release



