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Appendix “F”

* Wellbore Sketch, Brine Cavity Calculations with new 2017
Radius and D/H calculations.

** Cavern Characterization using New OCD Example applied to BW-04
*  OCD Email

Example of OCD Well Log + Cavern Layout

BW-04 Cavern Superimposed on Nearby well log

BW-04 Well Bore Schematic
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Radius = SQRT of ( Vol * 3)/(3.14*Height of Cavern)

Not to scale

2100 ft

2460 ft - 2100ft = 360 ft
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2017 Calculations

r=SqRtvV(V*3/m*D)

Volume = 9,528,093 bbls

Depth = 360 ft
Height = 2100 ft
t3 salt/bbl 159.0 1 est
r = 159.0 ft
Diameter 318.04 ft
D/H= 0.151



From: "Chavez, Carl J, EMNRD" <CarlJ.Chavez@state.nm.us>
Subject: RE: Key Eunice BW-28 Compliance letter response.
Date: April 6, 2018 at 10:59:51 AM MDT

To: Wayne Price <wayneprice@qg.com>

E-mail for documentation by Price
Wayne: LLC April 7,2018- Per C. Chavex-
OCD can apply to Wasserhund wells
) BW-04 & BW-22 also.
Good morning. Please see attachment.

Thank you.

From: Wayne Price <wayneprice@qg.com>

Sent: Thursday, April 5, 2018 7:40 PM

To: Chavez, Carl J, EMNRD <CarlJ.Chavez@state.nm.us>

Cc: Wayne Price <wayneprice@q.com>

Subject: Re: Key Eunice BW-28 Compliance letter response.

Hi Carl,

What type of well Log?

On Apr 3, 2018, at 1:43 PM, Chavez, Carl J, EMNRD
<CarlJ.Chavez@state.nm.us> wrote:

Mr. Price, et al.:

Good afternoon. The New Mexico Oil Conservation Division (OCD) is
in receipt of the Key Energy Services letter (letter) dated March 30,
2018.

The letter was recently added to the above subject well administrative
record.

OCD will consider the letter for the upcoming discharge permit
renewal.

Regarding the workgroup for the cavern characterization, etc., OCD



is accepting the "cone" calculation with additional well log
characterization supporting the calculation. Upon request, OCD can
send you an example. Therefore, OCD does not believe a "study
group" is necessary at this time; however, it will remain an option as
OCD reviews the submittals, receives any new proposals, and seeks
out any new scientific information on the subject.

Thank you.

Mr. Carl J. Chavez, CHMM (#13099)

New Mexico Qil Conservation Division

Energy Minerals and Natural Resources Department

1220 South St Francis Drive

Santa Fe, New Mexico 87505

Ph. (505) 476-3490

E-mail: CarlJ.Chavez@state.nm.us

"Why not prevent pollution, minimize waste to reduce operating costs,
reuse or recycle, and move forward with the rest of the Nation?" (To
see how, go to: http://www.emnrd.state.nm.us/OCD and see
"Publications")

From: Wayne Price <wayneprice@q.com>

Sent: Monday, April 2, 2018 12:26 PM

To: Griswold, Jim, EMNRD <Jim.Griswold @state.nm.us>; Chavez,
Carl J, EMNRD <CarlJ.Chavez@state.nm.us>

Cc: Wayne Price <wayneprice@q.com>; Rick Graham
<rgraham01@keyenergy.com>

Subject: Key Eunice BW-28 Compliance letter response.

Dear Mr. Griswold and Mr. Chavez:

Please find attached a response letter to your February 16, 2018
letter requesting record information and a response by May 04, 2018.
Price LLC, a consultant for Key Energy has already supplied the
Annual Reports for the 2011-2016 years .

Please note this response has some Minor Modification requests.



Please note, you can evaluate them now, or you can wait until we
submit the renewal permit application which is due 120 days before
expiration of November 08, 2018 of this year.

Please file in the Key OCD BW-28 file. Please let us know if you
received this correspondence.

Wayne Price-Price LLC

312 Encantado Ridge CT NE
Rio Rancho, NM 87124
wayneprice @g.com
505-715-2809



EXAMPLE SALT CAVERN CHARACTERIZATION

John Doe Well No6
API 30-015-##Hi# 2 7/8" 1-55 6.5# IPC
SEC36 T18S R38E LAT: 32.##### LONG:-103.###H

85/8" csg.

2312

thg.@2312'

PPG 9.97 brine
PPG 8.34 fresh
SG 1.1951
2006 to 2017 Total Brine bbl. 3,538,154
122.136 LBS / BBL = 432,135,977 LBS HALITE
(432,135,977 LBS) / (80BLS per ft?) = 5,401,700 ft*

V=TIR*h /3
V =(3.14159 * 143.07%) * (252") /3
V =5,401,648.6 ft.3 Est. hight is 252’
Est. cavern floor diameter is 286.14'
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SURFACE

Casing—Driller

8 8@ 16280

Casing—Logger
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Bit

Size

7 7/8

Type Fiuid in Hole

SALT GEL-S

Dens.

I Visc.

10 40

pH

I Fluid Loss

6 445 . 8ml

Source of Sample

CIRCULATED

Rm @ Meas. Temp.

065@62 °F

Rmf @ Meas. Temp.

049@ 62 °F

Rme @ Meas. Temp.

096@ 62 °F
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w
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The well name, location and borehole reference data were furnished by the customer.
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BW-04 Cavern Size superimposed on the
Exxon St. #1 Well Log (Located 1/4 mile to the ol
west of BW-04)
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