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Engineering Outline

Conclusion - Current well density is
Inadequate to drain resource




Study/Review Area

e Vertical and horizontal wells reviewed in the below area — Horizontal wells
are shown

Detailed study of horizontal well performance and the
effects on vertical wells
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Well Production Behavior

(Example of interference between wells)

>

©
©

S

Q

o

=)

=
Q

©

2

=]

o oo o > *

@ @ &

= / .o.. ® 0%, o PRAZ vo,fateee
) e ~9
55 Well1 U‘.' ~——

n =2 o - o

o a8 e T e——— -

. o .. —— -
52 o

cln % 0® © Expected production
c o @ oy profile for Well 1
R ® " o0

b / o @

g 10 / L J .. - o0

k- o o @ ®ss ..0'“'
& Actual production

‘S profile for Well 1 due to

@ interference from Well 2

©

oc

Years




Example #1 -- Farmers 2-14 NBRR HZ

(Production Behavior)

e One of the older horizontal wells

« Horizontal well showing incremental production —
simply means, we did not see a drop in vertical
well production

o Additional vertical well drilling showed no




Production Behavior - Farmers 2-14 NBRR HZ

(Base Map — horizontal well path with vertical well)
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Production Behavior

(Vertical wells only)

FARMERS 2-14 HZ
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Production Behavior

(Vertical wells only with additional drilling)

FARMERS 2-14 HZ
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Well Production Behavior

(Vertical and horizontal wells)

FARMERS 2-14 HZ
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Example #2 — Beaman G34-99HZ

(Production behavior and pressure comparison)

 Newer horizontal well
— Optimized completion

* Horizontal well showed incremental production




Production Behavior — Beaman G34-99HZ

(Base Map with horizontal well path with vertical wells)
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Production Behavior — Beaman G34-99HZ
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Production Behavior — Beaman G34-99HZ

Vertical offsets from previous slide averaged to show more clearly the
effects (more recent horizontal example)
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Pressure Information

(Beaman horizontal' well'compared with vertical offset wells)
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Example #3 - Hydrocarbon Recovery

* Theoretical Example from 4N-64W, 320 acres (using 30’ for net pay)

m 40 acre well spots (including 5
spot wells)

W 20 acre wells (318 Ae)

9.1%

m One horizontal well

m Unrecovered Resource




Hydrocarbon Recovery.

 Theoretical Example from 4N-64W, 320 acres (using 90’ for net pay)

® 40 acre well spots (including
5 spot wells)
MW 20 acre wells (318 Ae)

W One horizontal well

B Unrecovered Resource




Conclusions

 Production information from close offset wells to horizontals
shows that there are no long term effects from these horizontal

completions.

Pressure information shows that the infill wells drilled to date
show approximately orlglnal pressure, indicating that no




End of presentation
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