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Amoco Exploration And Production

U.S. NGL Business Unit

501 Westlake Park Boulevard
Post Office Box 3092
Houston, Texas 77253-3092

February 22, 1996

Mr. Roger Anderson

Environmental Bureau Chief

Oil Conservation Division

Energy, Minerals and Natural Resources Department
2040 South PaCheco Street

Santa Fe, NM 87505

Environmental Bureau
QOil Conservation Division

Groundwater Update
Empire A s Plant

Attached are two copies of the written report which updates the status of the groundwater
project at the Empire Abo Gas Plant. The monitor wells have been measured and
sampled three times since the last report. We are also currently completing the
installation of our free-phase hydrocarbon recovery system. We anticipate that this
system should be fully operational by the end of February.

If you have any questions or need additional information, please contact Scott Neumann
at 713-366-2501.

Yours truly,

Manager, Environmental, Health and Safety Services

cc: Energy, Minerals and Natural Resources Department
Oil Conservation Division
P.O. Drawer DD
Artesta, NM 88211




GROUNDWATER REPORT
EMPIRE ABO GAS PLANT

This report summarizes the status of the groundwater remediation project at our Empire
Abo Gas Plant (EAGP) located in Eddy County, New Mexico. The report supplements
the information previously reported to the New Mexico Oil Conservation Division
(NMOCD).

There are currently 27 active groundwater monitor wells located at the site. The wells
range in depth from 28’ to 113°. The depths to fluid in these wells vary from 6’ to 84’
from the surface (Attachment #1). In addition, 2 wells (MW-1, TD = 200 and MW 2-1,
TD = 160) located on the northern edge of the plant did not encounter any fluids and were
plugged. The subsurface lithology at the site consists of interbedded sands, clays and
caliche, few of which are correlatable even in adjacent wells. There are no mappable
water horizons found across this site and no major or minor aquifers present in the area.

The wells have been periodically measured and sampled since the inception of the
project. The most recent sampling event took place on December 4, 1995. All of the data
has been summarized on Attachment #2. The last measuring/sampling indicated nineteen
of the wells contained free-phase hydrocarbons. The measured hydrocarbon thickness
varied from 0.02° to 6.44” (see Attachment #1). A pneumatic hydrocarbon recovery
system, which will recover free-phase hydrocarbons from each of the nineteen wells, is
currently being installed.

The pneumatic hydrocarbon recovery system will run off plant instrument air and the
plants drain system will be utilized for fluid recovery. The system has been designed to
minimize water recoveries although the recovered fluids will go through a separation
process to recover the hydrocarbons. Attachment #3 (Figures 1 & 2) shows the piping
layout for the system.

Two types of pneumatic pumps will be utilized in order to optimize system performance.
Thirteen Tierra Madre 2SK2 skimming pumps with hydrophobic filters will be employed
for recovering free-phase hydrocarbons only. These pumps will run off of 7 surface
mounted controllers. In addition, 6 total fluid pumps will be used where fluid level
drawdown is necessary. This drawdown is necessary where fluid levels in the monitor
wells are above the screened intervals. The pumps will be adjusted to recover free-phase
hydrocarbons and minimal amounts of water. Evacuator II and Gladiator pumps with
built-in pump controllers are being installed to recover total fluids. The information
related to the pumps has been included as Attachment #4.

We anticipate that the product recovery system will be fully operational by the end of
February 1996. We will continue to monitor the progress and report our findings to the
New Mexico Oil Conservation Division.
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OPERATIONS AND MAINTENANCE MANUAL

PNEUMATIC PUMP CONTROLLER
MODEL PC-1T
and
2PT/4PT PNEUMATIC PUMP

TIERRA MADRE ENVIRONMENTAL CORPORATION
P.O. Box 2210, 201 E. 6th St.
| Ada, OK 74820
(405)332-1700 (800)377-5129
FAX # (405)332-1716

Attachment 4
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NOTICE:

Customers using 2SK2 Skimming Pump with Hydrophobic Filter:
Installation and startup procedures for the 2SK2 skimming pump are the same as with the
2PT and 4PT pneumatic pumps with the following exceptions:

| 1) Both sir line and discharge line are 1/4" hoge barb connections. The 28K?2 air
supply line is the 1/4" O.D. nylon tube and the discharge line is the S.8. pipe
| (filter guide rod). Please refer to drawing of 2SK2 in manual.

2) Set a long "FILL" time on the PC-1T (or PC-1EP) Main Control. A "Fill" time
of 15-20 minutes is recommended to start, then adjust time up or down to
maximize pumping.
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PNEUMATIC CONTROL INSTALLATION
MODEL PC-1T

COMPRESSED AIR SUPPLY
The control requires a compressed air supply providing shop grade operating
air that is'free of excessive oil and moisture. The air source should be properly
sized for the pumping system.

MOUNTING
The control should be securely mounted in vertical position and isolated from
compressor vibration. Mounting holes are molded into the enclosure at each
comer. Machine, wood or sheet metal screws may be used, depending on the
material upon which the control is mountad.

AIR CONNECTIONS (Refer to PC-1T Diagram)
1) Connect the air {ine from compressed air supply to the filter/regulator at the
"Alr In" port of the control.

2) If using single pump, connect air line going out to pump to the "Air Qut"
port of the control.

If using satellite controllers (ST-1 or ST-1LS), connect multipte well
manifold (MWM-X)} to "AIR QUT" port of the control.

SATELLITE CONTROLLERS for multiplg pump applicationg (Refer to ST-1 Diagram)
The PC-1T control is capable of operating muiltipla pumps by using satellite
controllers (Models ST-1 or ST-1LS) at each well, The satellite controllars
operate by receiving a "logic" air signal from the main control (PC-1T) during
the pump cycle. The "logic" air signal opens the valve of the satsllite controliar
allowing "supply" air from the compressed air source to operate the pump.
When using satellite controllers with the PC-1T make the air line connections
as follows:

1) The air line coming from the compressed air supply must be manifolded to
provide air 1o the PC-1T and to sach satellite controller. The air line from
cornpressed air source attaches to 1/2" hose barb on the regulator of the
satsllite controller.

2) Connect 1/4" Q.D. "logic" tube from multiple well manifold (MWM-X) on the
PC-1T to the 1/4" quick connect of the satellite controller (refer to ST-1
diagram).

NOTE: Logic tubas from main control to all satellite controllers must be the
same length to operate pumps at proper timing sequence.
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PNEUMATIC PUMP INSTALLATION
MODELS 2PT AND 4PT

HOSE AND CABLE CONNECTIONS TO PUMP
1} Connect air supply hose to 1/4" barb fitting on 2PT or 1/2" hose barb
an 4PT pump, secure with hose clamp.

2) Connect discharge hose to 1/2" hose barb fitting on 2PT or 4PT pump,

secure with hose clamp. (Note: On 4PT pump the discharge fitting is the
24" NPT x 1/2" hose barb fitting.)

3} Attach suspension cable to aye-bolt on top of pump.

4) Bundle discharge hose, air supply hose, and suspension cable at 10' or lass
increments with nylon or equivalent cable ties.

BUBBLER TUBE (ST-1LS SATELLITE CONTROLLER)
1) Connect 1/2" 0.D. x 5" S.S.bubbler head to bubbler tube by pushing the
tube into the quick-connect fitting on top of the head.

2) Position the bubbler head the desired distance from top intake of pump.
The bottom end of the bubbler head must be submersed 3" below fiuid
level before it will activate ST-1LS satallite controller.

3) Cut suspension cable, discharge hose, air supply and bubbler tube to the
proper length to position the pump at the desired depth in well, making
sure 10 leave enough excess to make the connections to the well closure
and to adjust pump depth, if necessary,

HOSE AND CABLE CONNECTION TO BOTTOM OF WELL CLOSURE

1) Connect discharge hose to 1/2" hose barb.
2} Connect 1/4™ 0.D. bubbler tube to tubing quick-connect.

3)4"Connect airline to 1/2" barb fitting (4PT) or 1/4" barb fitting (2PT). When
using satelitte controllers, air supply is connected to hose barb on bottom
side of satellite controller quick connect on well closure.

4) Lower pump into wall, slip well closure into place on top of well casing.

CONNECTIONS TO TOP QF WELL CLOSURE
1) If using satellite controllers, connect female air coupling of satsllite
controller to male air coupling on top of well closure. Connect air hose
from compressed air supply to hose barb on regulator of satellite
controller.
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For single pump installations, connect alr line from "AIR OUT" port on PC-
1T control to 1/2" hose barb (for 4PT pump) or 1/4" hose barb (for 2PT
pump) on top of wall closure.

2) Connect discharge hose to 1/2" hose barb on top of well closure.

3) If using ST-1LS satellite controller,Connect 1/4" 0.D. bubbler tube from ST-
1LS satelitte controller to 1 /4" push-to-connect fitting on top of well
closure.
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1] Open air supply to control and satellite controllers from compressed air source.

2) Set air supply pressure at PC-1T control to MINIMUM OPERATING PRESSURE OF
60 PSl.
For multiple pump systems, sat PC-1T filter/regulator to 60-90 PSl, depending
on number of satellite controllers that PC-1T is operating and lengths of the
"logic" tubing going to the satellite controllers.
For single pump systems set PC-1T filter/ragulator pressure at Total Head plus
15 PS) [Total head(feet) / 2.3 = Total head (PSI)].

3) Set air supply pressure at regultor of each satellite controllers at total head plus 15
PSI [Total head(Feet)/2.3 = Total head(PSI)].

4) Set PC-1T "FILL" and "PUMP™ time cycles:

Watch the control prassure gauge on front panel of the control. The
pressure will rise to approximately 40 PSI, the control valve will shift,
then the pressure will begin to fall to approxlmately 20 PSI, the cycle
will then repeat.

The rise In pressure indicates the “Fill” cycle of the pump. The fall in
pressure indicates the “PUMP" cycle of the pump. To adjust the time it
takes the pressure 10 rise and fall use the "FILL" and "PUMP" knobs on
the control panel. Precise timing can be achieved using stop watch.

Turning knabs clockwise increases the time, counter-clockwuse
decreases the time.

¢ Adjust PC-1T for maximum flow rate of pump
1) Set the "FILL" cycle time to allow pump to completely fill, 15-

20 seconds is ugually sufficient, but this depends on recharge
rate of wall,

2) Increase "PUMP" cycle time until pump starts to blow air

at the end of the cycle, then decrease time until it stops
blowing air. -

3) Start decreasing "FILL" cycle time until pump starts to blow air,
then increase until it stops.

4) From this setting reduce "PUMP" and "FILL" cycles until the
optimum flowrate for pumping application is reached.
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AR SUPPLY DISCHARCGE
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EVACUATOR™ |

Issue Date: April, 1994 Reference: TDEV210494 Replaces: TDEV20194 Page 1

DOWN-WELL CONTROL

The EVACUATOR™ I pump incorporates a
down-well controller which automatically cycles
the pump to maintain a desired draw-down.

INCREASED PERFORMANCE

The down-well control allows quicker air
exhausting, therefore the pump cycles faster,
increasing pump output. The pump’s performance
is further enhanced when used in vacuum
applications.

FLEXIBILITY

The EVACUATOR™ Il in top-loading design is
used when free-phase product is present. When
dissolved-phase is present, the EVACUATOR™ ||
can be configured as a top and bottom loading
pump for greater flow rates.

PUMPING RATES

Top loading design produces 4.8 gpm (18 L/min)
at 3' (0.9 m) submergence. Top and bottom
loading design produces 10.0 gpm (38 L/min) at 3'
(0.9 m) submergence.

CONSTRUCTION

The EVACUATOR™ Il pump body is constructed
of 304 stainless steel and Teflon®, providing
chemical compatibility in harsh environments. The
patented 3-piece “Arch” design allows for easy
field serviceability.

DEPENDABILITY

The EVACUATOR™ Il uses the same rugged
design as the standard EVACUATOR™ pumps
feature, making the system ideal for low flow, silty
conditions with minimal pump wear.

INSTALLATION

To minimize field instailation time, each
EVACUATOR™ || system includes a regulator, 5
micron filter with auto drain, and instruction
manual. A 4" well clincher is provided for easy
hose connection, pump support cable hook-up and
water tight sealing.

Standard Swagelok® connections provide for
simple, secure hose attachment. Down-hoie
tubing assembly is bundied and color-coded for
fool-proof, tangle-free installation.

TOP & BOTTOM LOADING

10 4
8

=
?5 8
4 4 —&— 50 psi operating pressure
5 ] —— 100 psi operating pressure
0 + + —t . + 4 {
0 10 20 30 40 50 60 70 80

SIMULATED HEAD (PSl)

TOP LOADING

es | —t——
SN

3
z 25}
O 21 —&— 50 psi operating pressure
15 1 —&-— 75 psi operating pressure
. ; - —#— 100 psi operating pressure
0 " ' ' } 4 ; } '
0 10 20 30 40 50 80 70 80

SIMULATED HEAD (PSI)

LONGYEAR COMPANY

1-800-241-9468

Longyear Company is constantly striving to improve its products and, therefore, reserves the right to change matenals, design, specifications and price without notice.
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EVACUATOR™ i

Issue Date: April, 1994

Reference: TDEV210494

Replaces: TDEV20194

Modei No.

Pump Size*

Weight

Min. Air Pressure
Max. Air Pressure
Max. Operating Temp
Pump Construction

Air Quality Requirements
Hose Connections
Hoses
Air Supply to Pump
Pump Discharge Line
Air Exhaust
Logic Control type
Logic Air Lines:
Supply
Exhaust
Pumping Capacity

Max Depth
Min. Fluid Level
Inlet Valve Const.

In calculating air requirements,
a general rule of thumb is
1.26 cfm per gpm

N

T T

3.5in. OD x 38 in. (89 x 965 mm)
22 b (10 kg)

50 psi (330 kPa)

100 psi (690 kPa)

100°F (38°C)

304 stainless steel, Buna-N check
balt, Epoxy coated float

5 micron filter air
Swagelok®

1/oin. (13 mm) ID
34in. (19 mm) ID

1/5in. (13 mm) ID
Down well pneumatic
Polypropylene

1/g in. (1.6 mm} tubing
1/g in. (6.3 mm) tubing
4.8 GPM, 3 ft submergence
@ 10 psi

225 ft (68 m)

39in. (990 mm)

poppet - 316 stainiess steel
O-Ring - Viton®

3.5in. OD x 40 in. (89 x 1016 mm)

221b (10 kg)

50 psi (330 kPa)
100 psi (690 kPa)
100° (38°C)

304 stainless steel, Buna-N check
ball, Epoxy coated float

5 micron filter air
Swagelok®

1o in. (13 mm) ID
3/4in. (19mm) ID

Yo in. (13 mm) ID
Down well pneumatic
Polypropylene

/g in. (1.6 mm) tubing
/g in. (6.3 mm) tubing
10.0 GPM 3 ft submergence
@ 10 psi

225 ft (68 m)

36 in. (914 mm)

poppet - 316 stainless steel
O-Ring - Viton®

*Pumps are available in shorter lengths to accomodate specific site applications.

OPERATING AIR PRESSURE COMPRESSED AIR CONSUMPTION RATE
psi kPa (ft3/cycle) cm3/cycle
60 414 0.83 14
70 483 0.94 15
80 552 1.05 17
90 620 1.15 19
100 690 1.26 21

Longyear Corhpany
Salt Lake City, UT
Stone Mountain, GA

<

Ph: (800)241-9468
Longyear Fax: (404)498-2841

Distributed in your area by:

Longyear Company is constantly striving to improve its products and, therefore, reserves the right to change materials, design, specifications and price without notice.
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BRAINARD*KILMAN™

EVACUATOR 1l

All information, illustrations and specifications in this manual are based on the latest information
available ar the rime of publication. We reserve the right to make changes at any time without no-
tice and without incurring any obligarion.

2175 W. Park Ct - P.O. Box 1958

Lo n gyea r Stone Mountain, GA 30087 USA
Phone (404)469-2720 - (800)241-9468

U.S. Products Group e aaaa 2ty

ref: EVAC20194 e




OWNERS MAN Lﬂl

EVACUATOR I

INTRODUCTION

The Brainard-Kilman™ EVACUATOR Il pneumatic pump is available in two versions: a top
and bottom loading version or a top loading only version to pump fluids tc the surface for treat-
ment. The pump is designed to fit in groundwater wells as small as 4 inches (102 mm) in di-
ameter. The EVACUATOR Il uses a down-well pneumatic logic system to automatically de-
termine the optimal pumping rate needed to maintain a constant groundwater depression level.
The pneumatic valve, located on the pump, eliminates the need for any controls at the surface.

This concise manual introduces the EVACUATOR Il and provides step-by-step guidelines for
successful installation and operation. Please read this information carefully before using the
pump and keep the manual handy for field reference.

SYSTEM COMPONENTS

This section introduces the EVACUATOR Il pump system which consists of an EVACUATOR
Il pump, a 4-inch diameter Well Clincher, and a 5-micron filter with auto drain, all standard with
the purchase of each pump. It also details the hoses required for the pump and the air com-
pressor required to power the pump.

EVACUATORII

The EVACUATOR II, shown in Figure 1, consists of a stainless steel assembly with in-
take ports at the top and bottom or top only and connections for air, exhaust, and prod-
uct discharge tubing. The intake port on the top of the EVACUATOR Il is a stainless
steel, poppet check valve with a Viton® o-ring seal. The bottom water intake port con-
sists of a Buna-N check ball in a stainless steel seat. An epoxy coated, Buna-N float
rides on a stainless steel rod providing the mechanism to cycle the pump (Figure 2).

WELL CLINCHER

The EVACUATOR Il pump system comes complete with a 4-inch (102 mm) diameter
Well Clincher which is used at the well head for pump support, air and water connec-
tions, and to provide a watertight seal. The Well Clincher is made of PVC, precision
machined so that its inner diameter matches the outer diameter of 4-inch PVC well mon-
itor pipe. The Well Clincher features an o-ring seal for vacuum applications. It comes
complete with brass fittings required to connect to the EVACUATOR Il pump system
and a stainless steel eye hook to attach a pump support cable.

1 ref: EVAC20194 —m |
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EVACUATOR 11

HOSES

The following is a brief description of the hoses required to operate the EVACUATOR I
pump system.

1. Air Supply Line (down hole): 1/2-inch I.D. (13 mm) Buna-N lined hose with twin tub-
ing attached. The main air supply line enables the pump to quickly and efficiently
evacuate the fluid from the EVACUATOR Il pump. The attached polypropylene twin
tubing supplies a continuous flow of air exhaust to the level logic. It is recommended
to use this specific tubing for the air supply line to the pump. This tubing is custom
made for the EVACUATOR Il.

2. Air Exhaust Line (down hole): 1/2-inch I.D. (13 mm) Buna-N lined hose. The ex-
haust line allows the EVACUATOR Il to quickly exhaust the air and allows the pump
to begin filling with fluid. The exhaust line does not have to be run to the surface,
but it cannot be submerged. Submersion of the exhaust line will not allow the
EVACUATOR Il to cycle properly.

3. Fluid Discharge Line (down hole): 3/4-inch .D. (19 mm) Buna-N lined hose to trans-
fer fluids to surface.

AIR SOURCE

The EVACUATOR Il pump system uses compressed air to displace the water in the
pump and force it to the surface. An air source is not included with the EVACUATOR I
pump system due to the wide variation in compressor requirements for each site. We
recommend clean, dry air to prolong the life of the EVACUATOR Il and prevent the in-
troduction of further contamination in the groundwater. In freezing temperatures, the
addition of an air dryer may be required to avoid freeze damage to the system.

AIR FILTRATION

A coalescing filter and air regulator assembly is included with each EVACUATOR Il
pump system. It must be installed at the well head to assure that clean air is supplied to
the EVACUATOR Il, within its working pressure range of 40 psi to 100 psi (275 kPa to
690 kPa). CAUTION: air pressures greater than 100 psi (690 kPa) applied to the
EVACUATOR Il may damage the pneumatic logic system.

The air consumption rate of the EVACUATOR Il pump system will depend on several
site-specific variables including operating air pressure and total fluid recovery rate. A
worksheet in Appendix A shows the air consumption for the pump system. Once the air
consumption rate has been determined, a local air compressor dealer will be able to
specify the appropriate size compressor (and air dryer if applicable).

2 ref: EVAC20194  wmm |
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EVACUATOR I

PRINCIPLES OF OPERATION

The EVACUATOR Il pumps fluids by air displacement: compressed air forces the fluids out of
the annular space of the pump to the surface.

The EVACUATOR Il operates in two stages: the ON, or discharge stage, and the OFF, or fill-
ing stage. The stages are controlied by a fioat inside the annular space of the pump which
rides on the top of the fluid. When the pump is in the OFF stage, the bottom and top inlet
valves are open and fluid is entering the annular space of the pump. As the annular space
fills, the float reaches its maximum height which triggers a valve to initiate the ON stage. Dur-
ing the ON stage, high pressure air closes the top and bottom inlet valves, forcing the fluid to
evacuate the annular space of the pump through the discharge pipe. When all of the fluid has
been removed from the annular space, the float, which has now reached its lower limit, triggers
the three-way valve to stop pressurizing and exhaust the annular space which closes the valve
and begins the OFF stage again. This cycle is repeated as rapidly as the pump fills up with
fluid; therefore, the EVACUATOR [l automatically determines its own pumping rate. The
pumping rate can be decreased by regulating the flow at the surface using a gate valve.

The EVACUATOR Il is designed to maintain a maximum fluid level in the well which is even
with the top of the pump. This level is 36 inches from the bottom of the pump and is located
approximately at the white teflon o-ring that separates the pump top from the annular tube. If
the EVACUATOR Il is being used in the optional "top loading only” configuration, the fluid level
will be maintained 39 inches from the bottom of the pump, flush with the top of the top cap.

The standard EVACUATOR Il pump system, configured for top and bottom loading, is de-
signed to pump a maximum of 10.0 gpm (40 L/min). The optional top-loading-only EVACU-
ATOR Il will pump at a maximum of 4.8 gpm (18 L/min).

INSTALLATION AND OPERATION

The EVACUATOR I may be used to remove fluids from wells that are 4 inches (102 mm) in di-
ameter or larger. The relative location of the pump to the air supply and the recovery system
on the surface may differ from site to site. Similarly, the length of discharge and air hoses re-
quired to connect the pump may vary; otherwise, the installation and operation of the EVACU-
ATOR Il is essentially the same for any application.

WARNING: Any electrical components used in an explosive atmosphere
must be located in compliance with Chapter 5 of the National Electric Code
and any other local codes. This would apply to electrically-powered air
compressors.

3 ref: EVAC20194  amm
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EVACUATOR I

INSTALLATION PROCEDURE

The following steps outline the connection of the air, exhaust, and fluid discharge hoses, low-
ering the EVACUATOR Il into the well, and attaching the hoses to the Well Clincher.

1. Measure the distance (Hw) from the top of the well to the existing ground water level
(Figure 3).

2. Add to that distance the height of the water depression (Hwd) you are trying to
create (Figure 3).

3. Cut the down-hole hoses to the following lengths - (Figure 3):

» Main air supply line (with attached twin tubing): Hwd - 21" (Hwd -533 mm)
» Air exhaust tubing: Hwd - 21" (Hwd - 533 mm)
* Fluid discharge tubing: Hwd - 6" (Hwd - 152 mm)

This will bring all hoses flush with the well casing at the surface. Final cuts can be
made to attach hoses to the Well Clincher.

4. NOTICE: We recommend that a teflon coated, steel safety cable be attached to the
EVACUATOR Il in order to minimize the tension on the down hole hoses. Stainless
steel eye hooks can be found on the top of the pump and inside the top cap of the
Well Clincher.

5. The 1/4" (6 mm) air logic exhaust and /16" (1.6 mm) logic supply hoses are con-
nected to the Well Clincher using a Prestolok fitting. Simply cut the tubing square
and insert it into the Prestolok fitting until the tube bottoms out. To release, push the
locking shoulder of the fitting down and pull tubing out.

6. Place the bottom half of the Well Clincher on the top of the recovery well pipe. Make
sure that the top of the recovery well is smooth and straight. The Well Clincher

should fit snugly.

7. Connect the down-hole hoses and the safety cable to the top of the EVACUATOR I,
see Figure 3.

8. Connect the down-hole hoses and safety cabie to the under side of the Well Clincher
top (Figure 4).

9. Lower the EVACUATOR Il down the well and secure the top cap of the Well Clincher
to the bottom half which was previously attached to the well.

10.Connect the fiuid discharge line to the appropriate fitting on the top of the Well
Clincher, see Figure 4.

4 ref: EVAC20194 e |




" owners mantL | ®

oS

EVACUATOR I &

11.

12.

13.

14.

15.

Attach the air regulator/coalescing filter assembly to the side of the well vault.
Connect the main air supply line to the inlet of the regulator/filter assembly.

Connect the outlet of the regulator/filter assembly to the air supply line on the top
of the Well Clincher, see Figure 4.

Adijust the supply air at the regulator/filter assembly to the appropriate pressure.
REMEMBER: DO NOT EXCEED 100 psi (690 kPa).

Open the air supply valve to begin pump operation.

5 rof: EVAC20194
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APPENDIX A

AIR CONSUMPTION

The EVACUATOR |l pump uses compressed air to transport fluid from a recovery well to the
surface. The volume of compressed air required will be dependent on three factors:

1. Number of EVACUATOR Il pumps
2. Operating air pressure of the pumps
3. Pumping rates (gallons or liters per minute)

As the number of EVACUATOR Il pumps increases, the compressed air consumption rate will
also increase.

As the operating air pressure of the EVACUATOR Il pump is increased, the volume of air con-
sumed during each pump cycle increases. The following table outlines the air consumption
rate per cycle of the EVACUATOR Il at different operating air pressures.

TABLE A-1
Operating Air Pressure Compressed Air Consumption Rate
psi kPa (ft3/cycle) cm3/cycle
60 414 0.83 14
70 483 0.94 15
80 552 1.05 17
80 620 1.15 19
100 690 1.26 21

Very few sites will require an operating air pressure of 100 psi (690 kPa), but it is rec-
ommended that the highest air consumption rate, 1.26 ft3/cycle (21 cm3/cycle) be used when
determining the total compressed air consumption for the site.

The pumping rate required to achieve the desired water table depression will directly influence
the compressed air consumption rate. The EVACUATOR Il pump draws 1.2 US gallons (4.5
L) of fluid/cycle and can pump a maximum of 10.0 gpm (41 L/min) with the top and bottom
loading version.. The pumping rate of each recovery well should be determined so that the to-
tal pumping rate of the site can be calculated.

6 ref: EVAC20194  mmem
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The following questions will help determine the compressed air consumption rate:

1. How many recovery wells will be used on this site?
2. What is the pumping rate for each recovery well?
3. What is the total pumping rate for the site? (Add pumping rates from question 2)
4. Use the total pumping rate calculated in question 3 in the following formula to de-
termine the air consumption rate.
AIR CONSUMPTION ([ft3/min] = Total Pumping Rate [gal/min] x Air consumption per cycle

10.0 (ft3) at operating pressure”

AIR CONSUMPTION [cm3/min] = Total Pumping Rate [L/min] x  Air consumption per cycle
40 (cm3)at operating pressure”

The operating air pressure will depend on the amount of force the EVACUATOR 11 will need to
push the water from the pump to the remediation equipment on the surface (total dynamic
head). As the operating air pressure is set higher, more air will be consumed with each cycle
of the pump due to the physical characteristics of compressed air. For example, at an oper-
ating pressure of 60 psi (414 kPa), the EVACUATOR [ will consume 0.8 ft3 (14 cm3) of air/
cycle. At an operating pressure of 100 psi (690 kPa), the EVACUATOR Il will consume 1.26
ft3 (21 cm3) of air/cycle. The total water recovery rate will dictate how often the pump cycles.

* see table A-1, page 6

7 ref: EVAC20194  aumm
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LIST OF FIGURES
Figure 1: EVACUATOR Il pump - Exterior view
Figure 2. EVACUATOR |l pump - Interior view

Figure 3: EVACUATOR Il pump schematic down a well, showing hose connections and
! relative lengths of hoses compared to water draw down level.

Figure 4: Well Clincher hose connections (down hole and top)
Figure 5: Top loading system showing product

Figure 6: Top and bottom loading system showing dissoived phase

8 ref: EVAC20194  wmmn
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EQUIPMENT DESCRIPTION

The Gladiator System
An Internally Controlled Pneumatic Ejector.

Standard Lengths: 3 and § feet

Diameter: 3 1/2” for installation in 4” diameter wells

Materials of Construction: Body- 304 Stainless Steel
Fittings - Bronze
Check valve flapper - Vitron

Options: Special lengths
Alr filter/regulator
All stainless steel
Counter
Well level indicator

Optional Products:
S2 Total Fluids Ejector

Product Only Ejector
Level Tracking

Puck Pump
Two-Pump Systems
Multiwell

Air Stripper

Oil / Water Separators
VES

Sparge

Packaged Systems

(800) 8873865 + (317) 358-1827 » FAX (317) 359-2618 1

-— 14 1‘ ﬁlior Circie West Drive, Indianapolis, IN 46239
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B \onitonng and Remadiaiion Eguipmian

How The Gladiator Works
The Gladiator top fill ejectors needs only a few millimeters of liquid above the inlet
valve to actuate the control mechanism.

The ejector shuts off when the liquid is pumped below the inlet level, conserving air, and
turns back on automatically when the well level raises sufficiently to refill the ejector.

Ejector Full - Float Up ~ Ejector On
Float in this posiuon slides up the actuator rod, mpping the control mechamsm and
causing air to enter the pump. The magnetic latching device provides positive action air
valve operation for consistent cycling for fast or slow pumping rates.

Incoming air pressure seats the inlet viton flapper check valve, trapping the liquid in the
ejector pressure vessel and ejecting the liquid out the discharge tube and through the

discharge check valve,

Ejector Empty - Float Down - Ejector Off
Float in this position has slid down the actuator road, shutting off the air supply and
allowing the compressed air in the ejector to vent. The inlet flapper check valve unseats
(no longer having internal pressure holding 1t closed), which allows the liquid in the well
to flow into the ejector. The flapper inlet valve reseats again trapping the liquid in the
pressure vessel for the repeat pumping cycle.

(800) 887-3865 # (317) 359-1827 ¢ FAX (317) 359-2618 2

M‘! i ﬂﬁ‘ West Drive. Indianapoilis, IN 46239




NG. 218

09/14/95 .  16:49 LAIBE 3 666 5227
‘ ‘ SEP 14 'S5 @4:53PM

]
! 310 Natianal Avenua, Addisan, 101-9812
i

GLADIATOR SPECIFICATIONS

Hydrocarbon Recovery Pump model:

+ 3" diameter by 36" long 304 stainless steel pump body

+ 304 stainless steel/viton elastomer flapper fill valve

¢ 3/4" bronze swing check discharge valve
¢ 1/4" 1.D. air pressure hose
¢ 1/2" exhaust pressure hose

¢ 3/4" or larger discharge hose

Outstanding features:

o Built-in pump control

+ 0 to 8 gpm nominal flowrate

N—-—MWJ

+ Field convertible to higher flowrates

+ Top fill for LNAPL recovery

¢ Bottom fill for DNAPL recovery

¢ Both top & bottom fill where required

¢ Integral inlet strainer

¢ MaxFlex viton valve assures maintenance free valve operation

The simple, straight-forward, rugged stainless steel construction makes
the Gladiator the easiest pump to install and operate of any pump on the
market.

ra4
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Ejecior Sysiems Incorporated
1910 National Avenug, Addison, Il 60101-9812

GLADIATOR SPECIFICATIONS

.DESCRIPTION

Scépe
Equipment 1o be furnished under this section shall be air pneumatic pumps

complete with air line, discharge hose and liquid level control manufactured by
Ejectar Systems. The pumps shall be capable of pumping total fluids, that is, a
combination of product and water without causing an emulsion. Air Compres
sor or other air source is not included under this section of the specifications.

Fiumctional Description

A. Pneumatic Pumps
The Gladiator shall be fabricated from a section of steel pipe with an appropri

ate diameter and length to meet the specified conditions. Each pump shall be
fabricated from schedule 5, 304 stainless steel pipe and shall have a top inlet
covered by a flapper type check valve. The inlet valve shall have an integral

strainer.

B. Control
Each Ejector shall have a built-in float control. Control shall be entirely pneu

matic. The pump shall be capable of being submerged for long periods of time
without harming the operation of the control. The control shall provide for
automatic control of the on and off sequence of the Ejector. The control shall
operate an air power valve which will alternately cause the Ejector to be
pressurized and to vent in preparation for the “fill” cycle. Respdnse to chang
ing levels in the recovery well shall be automatic. The control shall be capable

of operating on ordinary compressor quality air.

C. Hose
Discharge hose, air line and vent line of an appropniate diameter and length

as specified in Performance and Design Requirements shall be furnished
with the pumps. Material shall be able to resist deterioration from
contaminants or free product likely to be found in the recovery well.

D. Hydraulic Characteristics ) .
Pump and controller shall function so that design flow can be achieved with no

more than |2 inches of submergence.
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PERFORMANCE AND DESIGN REQUIREMENTS
Performance
Number of wells
Well Diameter
Well Depth
Depth to Water
Static Lift Above Grade
Flow Rate per Well
Additional discharge hose beyond well depth
Additional air line beyond well depth

Additional vent line beyond well depth

© 1994 Ejector System§ Incorporated

____inches
feet
_ feet
___ feet:
GPM
feet
___feet

feet

NG. 218
SEP 14 ’SS  @4:53PM
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Amoco Exploration and Production

501 WestLake Park Boulevard
Post Office Box 3092
Houston, Texas 77253-3092

March 30, 1995

RECEIVED

Mr. Roger Anderson MAR 3 ¢ 1995
Environmental Bureau Chief _
Oil Conservation Division Environmental Bureay

. Oil Cons ' ivisi
Energy, Minerals and Natural Resources Department ervation Division

2040 South PaCheco Street
Santa Fe, New Mexico 87505

Groundwater Update
Empire Abo Gas Plant

Attached are two copies of the written report which updates the status of the groundwater
project at the Empire Abo Gas Plant (EAGP). The wells have been measured and sampled
twice since the last report and product recovery equipment has been ordered. We are
currently working on the product recovery design and hope to install the equipment soon
thereafter.

If you have any questions or need any additional information please contact Scott
Neumann at 713-366-2501.

Yours truly,

Manager, Environment, Health & Safety
Natural Gas Liquids Business Unit

Attachments
SNN/CBW/amp




GROUNDWATER REPORT
Empire Abo Gas Plant

This report is a status update on the groundwater project at our Empire Abo Gas Plant
(EAGP) located in Eddy County, New Mexico. The report supplements the information
previously provided to the Qil Conservation Division (OCD). All actions taken at the
EAGP have been of Amoco’s own initiative and not part of any requests or regulatory
requirements.

There are currently 27 monitor wells located at the EAGP site. Attachment #1 is a
basemap which shows the locations of the wells. The wells range in depth from 28.5’ to
113°. The top of fluid in these wells is also variable and ranges from 8.6’ to 86.5” from
the top of casing. There are no mapable water horizons found at this site and no major or
minor aquifers present in the area.

On November 21, 1994, all of the wells were measured and the wells not containing free
product were sampled. Attachment #2 is a product thickness map based on the
November, 1994 data. The product thickness varies from .01’ to a maximum of 6.89’ as
measured in the wellbore. Also included on this map is the depth to water. Several of the
wells are screened too low and based on the high levels of dissolved constituents, it is
believed that free product exists behind the casing. These wells are also shown and
labeled on Attachment #2 as PBC (product behind casing). As was previously reported,
the product was identified as weathered gas condensate.

A summary of all of the data collected from each well is included as Attachment #3. The
benzene and total BTEX data has also been posted on the site basemap (Attachment #4).
As the map shows the clean wells are found at various locations across the plant site.

We have purchased 5 pneumatic pumps for product recovery. The pump requirements
have been forwarded on to the engineering group for system design. In addition to the
pneumatic pumps, we will be evaluating a new pump system for some of the shallow
wells. We are also reviewing our requirements for disposal and some Process Safety
Management considerations. As soon as all of these issues have been addressed, we will
begin system installation.
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ATTACHMENT # 1

r® MONITOR WELLS

NOTE: PLANT EQUIPMENT, BUILDINGS, ETC. OBTAINED FROM
DRAWING NO.D-63630-301& D-63630-302
DRAWN BY: MTWC, DATED 9-11-91& 9-12-91

S 2+00 SEE SPBBU AUTOCAD DWG FILE - 63630301.DWG & 63630302.DWG

AMOCO PRODUCTION COMPANY

LAND SURVEY DEPT.

Empire Abo Gas Plant

MONITOR WELL LOCATION MAP
Section 3, TI8S-R27E

Eddy County, New Mexico

Date: Feb. 16,1994 RKH

Scale: 1 in = 120 ft

Revised: 6-23-94
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ATTACHMENT # 2

LEGEND

® =~ MONITOR WELLS

PBC - PRODUCT BEHIND CASING

# = PRODUCT THICKNESS (11-21-94)
(#) = DEPTH TO WATER 1-21-94

AMOCO PRODUCTION COMPANY

LAND SURVEY DEPT.

S 4+00

Empire Abo Gas Plant
PRODUCT THICKNESS MAP

Section 3, T1I8S-R27E
Eddy County, New Mexico

Date: Nov. 21,1994 RKH Scale: 1in = 120 ft

NM444104.dgn Lv 12.



EMPIRE ABO GAS PLANT
MONITOR WELL INFORMATION SUMMARY

MONITOR WELL NUMBER: 2 INITIAL WATER LEVEL: 33
TOTAL DEPTH OF WELL: 375 TOP OF SCREEN: 225
WATER WELL DRILLER: EADES BASE OF SCREEN: 375
ELEVATION {ASL): 3548.5
WATER SAMPLE ANALYSIS; mg/I
DATE WATER | WATER | BENZENE | TOLUENE | ETHYL- | XYLENE | TOTAL | MTBE | VOLATILES SEMI-  [CHROMIUM | CHLORIDES | NITRATES | NITRITES | SULFATES
LEVEL | LEVEL** BENZENE | M.P.O. BTEX VOLATILES S
‘ 1-24-92 32.5 3516 ND ND ND ND ND ND ND ND NS NS NS NS NS
3-11-92 37.7] 35108 ND ND ND ND ND ND ND ND NS NS NS NS NS
10-1-92 27 35218 0.032 0.001 0.018 0.028] 0.079 NS ND ND NS NS NS NS NS
1-13-93 33.5 3515 SAMPLE NOT ANALYZED <0.05 1800 6.15 2400
3/1/93 33.8] 3514.7 0.016 0.03 0.035 0.074| 0.155 NS ND ND NS NS NS NS NS
6/8/93 32.82] 3515.68 0.018 0.017 0.005 0.009| 0.049 NS ND ND NS NS NS NS NS
9/14/93 23.83| 3524.67 0.001 ND ND ND[ 0.001 NS ND ND NS NS NS NS NS
12/8/93 23.8] 3524.7 0.003 0.002 0.002 0.003 0.01 NS NS NS NS NS NS NS NS
3/15/94 33.74| 3514.76 ND NG ND ND ND ND ND ND NS NS NS NS NS
6/21/94 33.82| 3514.68 0.001 ND 0.001 0.002|  0.004 NS NS NS NS NS NS NS NS
9/21/94 33.39] 3515.11 ND 0.002 ND ND| 0.002 NS ND ND NS NS NS NS NS
11/21/94 33.12| 3515.38 ND 0.001 0.002 0.004 0.007 NS ND ND NS NS NS NS NS
MONITOR WELL NUMBER: 3 INITIAL WATER LEVEL: 79
TOTAL DEPTH OF WELL: 91.5 TOP OF SCREEN: 715
WATER WELL DRILLER: EADES BASE OF SCREEN: 9156
ELEVATION (ASL): 3655.7
WATER SAMPLE ANALYSIS; mg/!
DATE WATER | WATER | BENZENE | TOLUENE | ETHYL- | XYLENE | TOTAL | MTBE | VOLATILES SEMI--  |CHROMIUM | CHLORIDES | NITRATES | :NITRITES | SULFATES
LEVEL | LEVEL** o BENZENE | M.P.O. | BTEX - VOLATILES v o L | T
‘ 1-24-92 77{ 3478.7 111 14 238 299 662[NR PRODUCT __ |PRODUCTY NS NS NS NS NS
. 3-11-92 83| 34727 FREE PRODUCT; NOT ANALYZED
10-1-92 72] 3483.7 FREE PRODUCT; NOT ANALYZED
1-13-93 85! 34707 FREE PRODUCT; NOT ANALYZED <0.05 1150 37.65 2458
3/1/93 85.25| 3470.45 FREE PRODUCT: NOT ANALYZED
6/8/93 FREE PRODUCT; NOT ANALYZED
9/14/93 FREE PRODUCT; NOT ANALYZED
12/8/93 FREE PRODUCT; NOT ANALYZED
3/15/94 FREE PRODUCT; NOT ANALYZED
6/21/94 84.9] 34708 FREE PRODUCT; NOT ANALYZED
9/21/94 FREE PRODUCT; NOT ANALYZED
11/21/94 81.75] 3473.95 FREE PRODUCT; NOT ANALYZED {PRODUCT = 3.47'}

** FEET ABOVE SEA LEVEL
ALL MEASUREMENTS ARE FROM TOP OF CASING
D - Dilution factor = 20, E - Estimate only; Value is above working linear range, | - Not quantifiable due to matrix interference

Attachment # 3




EMPIRE ABO GAS PLANT
MONITOR WELL INFORMATION SUMMARY

MONITOR WELL NUMBER: 2 INITIAL WATER LEVEL: 33

TOTAL DEPTH OF WELL: 37.5 TOP OF SCREEN: 225

WATER WELL DRILLER: EADES BASE OF SCREEN: 375

ELEVATION {ASL): 3548.5

WATER SAMPLE ANALYSIS,; mg/!
DATE WATER | WATER | BENZENE | TOLUENE ETHYL- XYLENE | TOTAL | MTBE | VOLATILES SEMI- CHROMIUM | CHLORIDES | NITRATES | NITRITES | SULFATES
LEVEL | LEVEL®” BENZENE M.P.O. BTEX VOLATILES

1-24-92 325 3516 ND ND ND ND ND ND ND ND NS NS NS NS NS
3-11-92 37.7 3510.8 ND ND ND ND ND ND ND ND NS NS NS NS NS
10-1-92 27 36216 0.032 0.001 0.018 0.028 0.079 NS ND ND NS NS NS NS NS
1-13-93 335 3515 SAMPLE NOT ANALYZED <0.05 1800 6.15 2400
3/1/93 338 3514.7 0.016 0.03 0.035 0.074 0.155 NS ND ND NS NS NS NS NS
6/8/93 32.82| 3515.68 0.018 0.017 0.005 0.009 0.049 NS ND ND NS NS NS NS NS
9/14/93 23.83| 3524.67 0.001 ND ND ND 0.001 NS ND ND NS NS NS NS NS
12/8/93 23.8 3524.7 0.003 0.002 0.002 0.003 0.01 NS NS NS NS NS NS NS NS
3/15/94 33.74| 3514.76 ND ND ND ND ND ND ND ND NS NS NS NS NS
6/21/94 33.82] 3514.68 0.001 ND 0.001 0.002 0.004 NS NS NS NS NS NS NS NS
9/21/94 33.39] 3515.11 ND 0.002 ND ND 0.002 NS ND ND NS NS NS NS NS
11/21/94 33.12] 3515.38 ND 0.001 0.002 0.004 0.007 NS ND ND NS NS NS NS NS

MONITOR WELL NUMBER: 3 INITIAL WATER LEVEL: 79

TOTAL DEPTH OF WELL: 91.5 TOP OF SCREEN: 715

WATER WELL DRILLER: EADES BASE OF SCREEN: 2915

ELEVATION (ASL): 3555.7

WATER SAMPLE ANALYSIS,; mg/l
DATE WATER | WATER | BENZENE | TOLUENE ETHYL- XYLENE { TOTAL | MTBE | VOLATILES SEMI- CHROMIUM | CHLORIDES | NITRATES | NITRITES | SULFATES
LEVEL | LEVEL** BENZENE M.P.O. BTEX VOLATILES

1-24-92 77 3478.7 111 14 238 299 662 [NR PRODUCT PRODUCT NS NS NS NS NS
3-11-92 83 3472.7 FREE PRODUCT; NOT ANALYZED
10-1-92 72 3483.7 FREE PRODUCT; NOT ANALYZED
1-13-93 85 3470.7 FREE PRODUCT; NOT ANALYZED <0.05 1150 37.65 2458
3/1/93 85.26| 3470.45 FREE PRODUCT; NOT ANALYZED
6/8/93 FREE PRODUCT, NOT ANALYZED
9/14/93 FREE PRODUCT; NOT ANALYZED
12/8/93 FREE PRODUCT; NOT ANALYZED
3/15/94 FREE PRODUCT; NOT ANALYZED
6/21/94 84.9 3470.8 FREE PRODUCT; NOT ANALYZED
9/21/94 FREE PRODUCT; NOT ANALYZED
11/21/94 81.75] 3473.95 FREE PRODUCT; NOT ANALYZED (PRODUCT = 3.47')

Attachment # 3

** FEET ABOVE SEA LEVEL
ALl MEASUREMENTS ARE FROM TOP OF CASING
D - Ditution factor = 20, E - Estimate only; Value is above working linear range, | - Not quantifiable due to matrix interference




EMPIRE ABO GAS PLANT
MONITOR WELL INFORMATION SUMMARY

MONITOR WELL NUMBER: 4 INITIAL WATER LEVEL: 51

TOTAL DEPTH OF WELL: 625 TOP OF SCREEN: 47.5

WATER WELL DRILLER: EADES BASE OF SCREEN: 62.5

ELEVATION (ASL): 35513

WATER SAMPLE ANALYSIS, mg/l
DATE WATER | WATER | BENZENE | TOLUENE ETHYL- XYLENE | TOTAL | MTBE | VOLATILES SEMI- CHROMIUM | CHLORIDES | NITRATES | NITRITES | SULFATES
LEVEL | LEVEL** BENZENE | M.P.O. BTEX VOLATILES ) o] ;

1-24-92 51 3500.3 1.25 0.464 1.76 2.26 5.734 0.49 21 ND NS NS NS NS NS
1-24-92 51 3500.3 1.14 0.426 1.6 1.94 5.106 0.42 16 ND NS NS NS NS NS
3-11-92 51 3500.3 3.64 86.8 38.7 109| 238.14 72.7 1615 116 NS NS NS NS NS
3-11-92 51 3500.3 0.95 1.12 1.26 3.54 6.86 1.05 32 2 NS NS NS NS NS
10-1-92 34 3517.3 0.957 0.039 1.16 1.52 3.68 NS 7 ND NS NS NS NS NS
1-13-93 44 3507.3 0.827 0.326 0.954 1.48 3.59 NS 25 18 0.2 700 5.15 2458
3/1/83 53.6 3497.7 FREE PRODUCT; NOT ANALYZED
6/8/93 FREE PRODUCT; NOT ANALYZED
9/14/93 FREE PRODUCT.; NOT ANALYZED
12/8/93 FREE PRODUCT; NOT ANALYZED
3/15/94 FREE PRODUCT; NOT ANALYZED
6/21/94 53.48{ 3497.82 FREE PRODUCT; NOT ANALYZED
9/21/94 FREE PRODUCT; NOT ANALYZED
11/21/94 57.23] 3494.07 FREE PRODUCT; NOT ANALYZED (PRODUCT = 0.07')

MONITOR WELL NUMBER: 5 INITIAL WATER LEVEL: 92

TOTAL DEPTH OF WELL: 29 TOP OF SCREEN: 74

WATER WELL DRILLER: EADES BASE OF SCREEN: 99

ELEVATION (ASL): 3543.9

WATER SAMPLE ANALYSIS; mg/!
DATE WATER | WATER | BENZENE | TOLUENE ETHYL- XYLENE | TOTAL | MTBE | VOLATILES SEMI- CHROMIUM | CHLORIDES | NITRATES | NITRITES | SULFATES
LEVEL" | LEVEL"" BENZENE | M.P.O. BTEX VOLATILES -

1-24-92 68.8 3475.1 0.931 3.87 1.81 5.26] 11.871 0.65 57 17 NS NS NS NS NS
3-11-92 69 3474 .9 0.107 0.534 0.534 1.47 2.654 0.1% 8 ND NS NS NS NS NS
10-1-92 yAl 3472.9 0.047 0.01 0.162 0.144 0.363 NS 1 ND NS NS NS NS NS
1-13-93 715 3472.4 0.101 0.115 0.069 0.073 0.358 NS ND ND <0.05 900 4.92 2464
3/1/93 69.8 34741 0.235 0.343 0.253 0.441 1.27 NS 4 4 NS NS NS NS NS
6/8/93 FREE PRODUCT; NOT ANALYZED
9/14/93 FREE PRODUCT; NOT ANALYZED
12/8/93 FREE PRODUCT; NOT ANALYZED
3/15/94 FREE PRODUCT; NOT ANALYZED
6/21/94 70.25| 3473.65 FREE PRODUCT; NOT ANALYZED
9/21/94 FREE PRODUCT; NOT ANALYZED
11/21/94 70.08{ 3473.82 FREE PRODUCT; NOT ANALYZED (PRODUCT = 0.03')

** FEET ABOVE SEA LEVEL
ALL MEASUREMENTS ARE FROM TOP OF CASING
D - Dilution factor = 20, E - Estimate only; Value is above working linear range, 1 - Not quantifiable due to matrix interference




MONITOR WELL NUMBER:

TOTAL DEPTH OF WELL:
WATER WELL DRILLER:

ELEVATION {ASL):

WATER SAMPLE ANALYSIS; mg/

EMPIRE ABO GAS PLANT
MONITOR WELL INFORMATION SUMMARY

6 INITIAL WATER LEVEL:
53 TOP OF SCREEN:
EADES BASE OF SCREEN:
3544.9

48
33
63

DATE WATER | WATER | BENZENE | TOLUENE | ETHYL- | XYLENE | TOTAL | MTBE | VOLATIES SEMI--  |CHROMIUM | CHLORIDES | NITRATES | NITRITES .| SULFATES
LEVEL | LEVEL** : ’ BENZENE | M.P.O. | BTEX " | VOLATILES L o T R

1-24-92 3544.9 FREE PRODUCT PRESENT; NOT ANALYZED
3-11-92 3544.9 FREE PRODUCT PRESENT: NOT ANALYZED
10-1-92 42| 3502.9 FREE PRODUCT PRESENT: NOT ANALYZED
1-13-93 39| 3505.9 FREE PRODUCT PRESENT; NOT ANALYZED <0.05 1000 5.05 826
3/1/93 46.8| 3498.1 FREE PRODUCT PRESENT: NOT ANALYZED
6/8/93 FREE PRODUCT PRESENT; NOT ANALYZED
9/14/93 FREE PRODUCT PRESENT; NOT ANALYZED
12/8/93 FREE PRODUCT PRESENT; NOT ANALYZED
3/15/94 FREE PRODUCT PRESENT; NOT ANALYZED
6/21/94 43.7| 3501.2 FREE PRODUCT PRESENT; NOT ANALYZED
9/21/94 FREE PRODUCT PRESENT; NOT ANALYZED
11/21/94 46.56| 3498.34 FREE PRODUCT PRESENT; NOT ANALYZED (PRODUCT = 4.21')

MONITOR WELL NUMBER: 7 INITIAL WATER LEVEL: 21

TOTAL DEPTH OF WELL: 28.5 TOP OF SCREEN: 135

WATER WELL DRILLER: EADES BASE OF SCREEN: 28.5

ELEVATION (ASL): 3546.9

WATER SAMPLE ANALYSIS; mg/I
DATE WATER | WATER | BENZENE | TOLUENE | ETHYL- | XYLENE | TOTAL | MTBE | VOLATILES SEMI-  |GHROMIUM | CHLORIDES | NITRATES | NITRITES | SULFATES
LEVEL . | LEVEL** BENZENE | M.P.O. BTEX VOLATILES e B

1-24-92 8.5{ 3538.4 3.13 0.795 0.658 0.919] 5.502| 0.03 10 2 NS NS NS NS NS
3-11-92 7.71  3539.2 313 0.759 0.625 0.907| 5.171| 0.06 8 ND NS NS NS NS NS
10-1-92 16] 3530.9 4.54 1.28 0.936 1.27 8.03 NS 7 ND NS NS NS NS NS
1-13-93 9| 35379 1.61 0.933 0.583 1.23 4.35 NS 13 3 <0.05 1500 242 2323
3/1/93 9.4/ 35375 1.85 0.226 0.243 0.368 2.69 NS 4 ND NS NS NS NS NS
6/8/93 FREE PRODUCT; NOT ANALYZED
9/14/93 FREE PRODUCT; NOT ANALYZED
12/8/93 FREE PRODUCT; NOT ANALYZED
3/15/94 FREE PRODUCT; NOT ANALYZED ]
6/21/94 9.82| 3537.08 FREE PRODUCT; NOT ANALYZED
9/21/94 FREE PRODUCT; NOT ANALYZED
11/21/94 8.6/ 3538.3 FREE PRODUCT. NOT ANALYZED {PRODUCT = 0.14’)

** FEET ABOVE SEA LEVEL
ALL MEASUREMENTS ARE FROM TOP OF CASING
D - Ditution factor = 20, E - Estimate only; Value is above working linear range, I - Not quantifiable due to matrix interference




EMPIRE ABO GAS PLANT
MONITOR WELL INFORMATION SUMMARY

MONITOR WELL NUMBER: 8 INITIAL WATER LEVEL: 83

TOTAL DEPTH OF WELL: 92 TOP OF SCREEN: 72

WATER WELL DRILLER: EADES BASE OF SCREEN: 92

ELEVATION (ASL): 3544.1

WATER SAMPLE ANALYSIS; mg/!
DATE WATER | WATER | BENZENE | TOLUENE | ETHYL- | XYLENE | TOTAL | MTBE | VOLATILES SEMI- CHROMIUM | CHLORIDES | NITRATES | NITRITES | SULFATES
LEVEL | LEVEL** BENZENE | M.P.O. BTEX VOLATILES ) ) |

1-24-92 67.3] 34768 ND ND ND 0.001| 0.001 ND ND ND NS NS NS NS NS
3-11-92 67.4] 3476.7 ND 0.001 ND ND|  0.001 ND ND ND NS NS NS NS NS
3-11-92 67.4] 34767 ND ND ND ND 0 ND ND ND NS NS NS NS NS
10-1-92 76| 3468.1 0.048 0.042 0.036 0.069| 0.195 NS ND ND NS NS NS NS NS
1-13-93 68| 3476.1 0.122 0.264 0.186 0.465 1.04 NS 5 ND <0.05 1350 4.92 2227
3/1/93 68.7| 3475.4 0.042 0.109 0.08 0.166] 0.397 NS ND ND NS NS NS NS NS
6/8/93 69.02 3475.08 0.014 0.011 0.004 0.007| 0.036 NS ND ND NS NS NS NS NS
6/8/93 69.02| 3475.08 0.023 0.014 0.004 0.007| 0.048 NS ND ND NS NS NS NS NS
9/14/93 68.68| 3475.42 0.001 ND ND ND| 0.001 NS ND ND NS NS NS NS NS
12/8/93 68.6] 3475.5 0.009 0.003 0.003 0.004] 0.019 NS NS NS NS NS NS NS NS
12/8/93 68.6] 34755 0.015 0.004 0.003 0.003! 0.025 NS NS NS NS NS NS NS NS
3/15/94 69.7| 34744 0.012 0.005 0.003 0.005| 0.025 NS NS NS NS NS NS NS NS
6/21/94 70.01| 3474.09 0.003 0.002 0.002 0.003 0.01 ND NS NS NS NS NS NS NS
6/21/94 70.01| 3474.09 0.002 0.001 0.001 0.002| 0.006 ND NS NS NS NS NS NS NS
9/21/94 68.29| 3475.81 ND ND ND ND ND NS ND ND NS NS NS NS NS
9/21/94 68.29| 3475.81 ND 0.001 ND ND| 0.001 NS ND ND NS NS NS NS NS
11/21/94 68.73| 3475.37|Pump Failed - Not Sampled

MONITOR WELL NUMBER: 9 INITIAL WATER LEVEL: 66

TOTAL DEPTH OF WELL: 74.5 TOP OF SCREEN: 545

WATER WELL DRILLER: EADES BASE OF SCREEN: 74.5

ELEVATION (ASL): 3543.2

WATER SAMPLE ANALYSIS; mg/
DATE WATER | WATER | BENZENE | TOLUENE | ETHYL- | XYLENE | TOTAL | MTBE | VOLATILES SEMI- CHROMIUM | CHLORIDES | NITRATES | NITRITES | SULFATES
LEVEL | LEVEL*" ; BENZENE | M.P.O. BTEX VOLATILES 3 T

1-24-92 58] 3485.2 75 312 39 712 1498 FREE PRODUCT NS NS NS NS NS
3-11-92 58] 3485.2 5,57 5.89 2.27 551 19.24]  0.79] 53] 18 NS NS NS NS NS
10-1-92 50{ 3493.2 FREE PRODUCT PRESENT; NOT ANALYZED
1-13-93 61| 3482.2 FREE PRODUCT PRESENT; NOT ANALYZED <0.05 NS 12.15 NS
3/1/93 61| 3482.2 FREE PRODUCT PRESENT; NOT ANALYZED
6/8/93 FREE PRODUCT PRESENT; NOT ANALYZED
9/14/93 FREE PRODUCT PRESENT; NOT ANALYZED
12/8/93 FREE PRODUCT PRESENT; NOT ANALYZED
315/94 FREE PRODUCT PRESENT: NOT ANALYZED
6/21/94 59.66| 3483.54 FREE PRODUCT PRESENT; NOT ANALYZED
9/21/94 FREE PRODUCT PRESENT; NOT ANALYZED
11/21/94 59 62| 3483.58 FREE PRODUCT PRESENT; NOT ANALYZED (PRODUCT = 0.24')

[

FEET ABOVE SEA LEVEL
ALL MEASUREMENTS ARE FROM TOP OF CASING
D - Dilution factor

20, E - Estimate only; Value is above working linear range, 1 - Not quantifiable due to matrix interference




EMPIRE ABO GAS PLANT
MONITOR WELL INFORMATION SUMMARY

MONITOR WELL NUMBER: 2-2 INITIAL WATER LEVEL: 42
TOTAL DEPTH OF WELL: 48 TOP OF SCREEN: 38
WATER WELL DRILLER: EADES BASE OF SCREEN: 48
ELEVATION (ASL}): 3552.65

WATER SAMPLE ANALYSIS; mg/!

DATE WATER. | WATER | BENZENE | TOLUENE | ETHYL- | XYLENE | TOTAL | MTBE | VOLATILES | - SEMI- [CHROMIUM | CHLORIDES | NITRATES | NITRITES | SULFATES
LEVEL | LEVEL®* BENZENE | M.P.O. | BTEX - VOLATILES : S L
10-12-92 27| 3525.55 0.001 ND ND ND|  0.001 ND ND ND 0.11 NS N/A NS
1-13-93 27.2] 3525.35 0.003 ND 0.002 0.004{ 0.009 NS ND ND NS NS NS NS NS
3/1/93 26.8] 3525.75 0.005 0.022 0.036 0.09] 0.153 NS 1 ND NS NS NS NS NS
6/8/93 26.62| 3526.03 0.001 ND ND ND| 0.001 NS ND ND NS NS NS NS NS
9/14/93 26.9| 3525.65 ND ND ND ND ND NS ND ND NS NS NS NS NS
12/8/93 26.9] 3525.65 ND 0.001 ND ND| ©0.001 NS NS NS NS NS NS NS NS
3/15/94 26.96] 352559 0.001 ND ND ND| 0.001 NS NS NS NS NS NS NS NS
6/21/94 27.12| 3525.43 ND ND ND ND ND ND NS NS NS NS NS NS NS
9/21/94 26.96| 36525.59 ND ND ND ND ND NS ND ND NS NS NS NS NS
11/21/94 27.05 3525.5 0.001 ND ND 0.001 0.002 NS ND ND NS NS NS NS NS
MONITOR WELL NUMBER: 2.3 INITIAL WATER LEVEL: 100
TOTAL DEPTH OF WELL: 108 TOP OF SCREEN: 98
WATER WELL DRILLER: EADES BASE OF SCREEN: 108
ELEVATION (ASL): 3557.98

WATER SAMPLE ANALYSIS,; mg/l

DATE WATER | WATER | BENZENE | TOLUENE | ETHYL- | XYLENE | TOTAL | MTBE | VOLATILES SEMI- |CHROMIUM | CHLORIDES | NITRATES | NITRITES .| SULFATES
LEVEL | LEVEL** BENZENE | M.P.O. | BTEX VOLATILES - : R RN

10-12-92 97] 3460.98 ND ND ND ND ND ND ND ND <0.05 204 N/A 1850
1-13-93 89.4] 3468.58 ND ND ND ND ND ND ND ND <0.05 650 13 2496
3/1/93 83.2] 3474.78 0.033 0.103 0.083 0.166| 0.385 NS ND ND NS NS NS NS NS
6/8/93 83.6] 3474.38 ND ND ND ND ND ND ND ND NS NS NS NS NS
9/14/93 84.2| 3473.78 ND ND ND ND ND NS ND ND NS NS NS NS NS
12/8/93 84| 3473.98 NS NS NS NS NS NS NS NS NS NS NS NS NS
3/15/94 84.3| 3473.68 0.001 ND ND ND|  0.001 NS ND ND NS NS NS NS NS
6/21/94 84.4| 3473.58 ND ND ND ND ND ND NS NS NS NS NS NS NS
9/21/94 83.11| 3474.87 ND ND ND ND ND NS ND ND NS NS NS NS NS
11/21/94 83.4]| 3474.58|Pump Failed

** FEET ABOVE SEA LEVEL
ALL MEASUREMENTS ARE FROM TOP OF CASING
D - Dilution factor = 20, E - Estimate only; Value is above working linear range, | - Not quantifiable due to matrix interference




EMPIRE ABO GAS PLANT
MONITOR WELL INFORMATION SUMMARY

MONITOR WELL NUMBER: 2-4 INITIAL WATER LEVEL: 53

TOTAL DEPTH OF WELL: 58 TOP OF SCREEN: 48

WATER WELL DRILLER: EADES BASE OF SCREEN: 58

ELEVATION {ASL): 3554.09

WATER SAMPLE ANALYSIS, mg/!
DATE WATER | WATER | BENZENE | TOLUENE | -ETHYL- | XYLENE | TOTAL | MTBE | VOLATILES SEMI-  |CHROMIUM | CHLORIDES | NITRATES | NITRITES | SULFATES
LEVEL | LEVEL** BENZENE | M.P.O. BTEX VOLATILES ) B :

10-12-92 50! 3504.09 0.285 0.01 0.016 0.018{ 0.329 ND ND ND <0.05 48 0 0 750
1-13-93 541 3500.09 1.1 0.631 0.144 0.274 2.05 NS 7 ND <0.05 1150 6.75 660
3/1/93 54.9| 3499.19 0.365 0.041 0.051 0.087| 0.544 NS 4 ND NS NS NS NS NS
6/8/93 55.1| 3498.99 0.418 0.066 0.029 0.039| 0.552 NS 3 ND NS NS NS NS NS
9/14/93 54.6] 3499.49 0.513 0.027 0.023 0.024| 0.687 NS 4 ND NS NS NS NS NS
12/8/93 54.2( 3499.89 0.432 0.004 0.023 0.016] 0.475 NS NS NS NS NS NS NS NS
3/15/94 55.43| 3498.66 0.262 0.002 0.007 0.002[ 0.275 NS 1 NS NS NS NS NS NS
6/21/94 56.35( 3497.74 0.505 0.004 0.009 0.004( 0522 0.03 NS NS NS NS NS NS NS
9/21/94 56.25] 3497.84 0.499 0.004 0.014 0.006] 0.523 NS 3 ND NS NS NS NS NS
11/21/94 55.67| 3498.52|Dry - Not Sampled

MONITOR WELL NUMBER: 2-5 INITIAL WATER LEVEL: 46

TOTAL DEPTH OF WELL: 53 TOP OF SCREEN: 43

WATER WELL DRILLER: EADES BASE OF SCREEN: 53

ELEVATION (ASL): 3553

WATER SAMPLE ANALYSIS; mg/I
DATE WATER | WATER | BENZENE | TOLUENE | ETHYL- | XYLENE | TOTAL | MTBE | VOLATILES SEMI- |CHROMIUM | CHLORIDES | NITRATES | NITRITES | SULFATES
LEVEL | LEVEL** BENZENE | M.P.O. | BTEX VOLATILES p

10-12-92 45 3508 0.001 ND ND ND 0.001 ND ND ND 0.12 NS N/A NS
1-13-93 3553 0.002 ND 0.001 0.002[ 0.005 NS ND ND NS NS NS NS NS
3/1/93 27.4| 3525.6 0.002 0.005 0.007 0.016 0.03 NS ND ND NS NS NS NS NS
6/8/93 27.27| 3525.73 ND ND ND ND ND NS ND ND NS NS NS NS NS
9/14/93 27.3| 3625.7 ND 0.01 0.001 0.008] 0.019 NS ND ND NS NS NS NS NS
12/8/93 27.2| 3525.8 0.002 0.002 0.013 0.029] 0.046 NS NS NS NS NS NS NS NS
3/15/94 27.46| 3525.54 ND ND ND ND ND NS ND ND NS NS NS NS NS
6/21/94 27.4| 3525.6 ND ND ND ND ND ND NS NS NS NS NS NS NS
9/21/94 27.46| 3525.54 ND ND ND ND ND NS ND ND NS NS NS NS NS
11/21/94 27.37| 3525.63 ND ND ND ND ND NS ND ND NS NS NS NS NS

** FEET ABOVE SEA LEVEL
ALL MEASUREMENTS ARE FROM TOP OF CASING
D - Dilution factor = 20, E - Estimate only; Value is above working linear range, | - Not quantifiable due to matrix interference




EMPIRE ABO GAS PLANT
MONITOR WELL INFORMATION SUMMARY

MONITOR WELL NUMBER: 2-6 INITIAL WATER LEVEL: 21
TOTAL DEPTH OF WELL: 24 TOP OF SCREEN: 14
WATER WELL DRILLER: EADES BASE OF SCREEN: 24
ELEVATION {(ASL): 3651.11
WATER SAMPLE ANALYSIS; mg/l
DATE WATER | WATER | BENZENE | TOLUENE | ETHYL- | XYLENE | TOTAL | MTBE | VOLATILES SEM- CHROMIUM | CHLORIDES | NITRATES | NITRITES. | SULFATES
LEVEL | LEVEL*® BENZENE | M.P.O. | BTEX B VOLATILES . ; S B
‘ 10-12-92 17| 3534.11 9.91 5.64 0.99 1.97 18.5] 0.08 22 ND <0.05 572 0 5 1050
1-13-93 11.3] 3539.81 12.2 1.01 0.134 0.386 13.7 NS 23 ND <0.05 600 13.75 1286
3/1/93 11.3[ 3539.81 28.6 2.5 0.482 1.07 32.7 NS 40 ND NS NS NS NS NS
9/14/93 11.7] 3539.41 35.4 3.32 0.936 1.8 415 NS 60 ND NS NS NS NS NS
12/8/93 11.6] 3539.51 NS NS NS NS NS NS NS NS NS NS NS NS NS
3/15/94 FREE PRODUCT PRESENT; NOT ANALYZED
6/21/94 22.6] 352851 FREE PRODUCT PRESENT; NOT ANALYZED
9/21/94 FREE PRODUCT PRESENT: NOT ANALYZED
11/21/94 22.76| 3528.35 FREE PRODUCT PRESENT; NOT ANALYZED {PRODUCT = 3.30")
MONITOR WELL NUMBER: 2-7 INITIAL WATER LEVEL: 60
TOTAL DEPTH OF WELL: 66 TOP OF SCREEN: 56
WATER WELL DRILLER: EADES BASE OF SCREEN: 66
ELEVATION {ASL): 3547.34
WATER SAMPLE ANALYSIS; mg/l
DATE WATER | WATER | BENZENE | TOLUENE | ETHYL- | XYLENE { TOTAL | MTBE | VOLATILES SEMI- |CHROMIUM | CHLORIDES | NITRATES | NITRITES. | SULFATES
LEVEL | LEVEL"* BENZENE | M.P.O. BTEX VOLATILES ) o : ) : U
‘ 10-12-92 55| 3492.34 15.5 6.33 1.64 3.1 26.6 ND 40 7 <0.05 48 N/A 3376
1-13-93 63| 3484.34 FREE PRODUCT PRESENT; NOT ANALYZED
3/1/93 66| 3481.34 FREE PRODUCT PRESENT; NOT ANALYZED
6/8/93 FREE PRODUCT PRESENT; NOT ANALYZEO
9/14/93 FREE PRODUCT PRESENT; NOT ANALYZED
12/8/93 FREE PRODUCT PRESENT; NOT ANALYZED
3/15/94 FREE PRODUCT PRESENT; NOT ANALYZED
6/21/94 62.24] 3485.1 FREE PRODUCT PRESENT; NOT ANALYZED
9/21/94 FREE PRODUCT PRESENT: NOT ANALYZED
11/21/94 62.72| 3484.62 FREE PRODUCT PRESENT: NOT ANALYZED

** FEET ABOVE SEA LEVEL
ALL MEASUREMENTS ARE FROM TOP OF CASING
D - Dilution factor = 20, E - Estimate only; Value is above working linear range, | - Not quantifiable due to matrix interference




EMPIRE ABO GAS PLANT

MONITOR WELL INFORMATION SUMMARY

MONITOR WELL NUMBER: 2-9 INITIAL WATER LEVEL: 34
TOTAL DEPTH OF WELL: 43 TOP OF SCREEN: 33
WATER WELL DRILLER: EADES BASE OF SCREEN: 43
ELEVATION (ASL): 3546.81
WATER SAMPLE ANALYSIS; mg/l
DATE WATER | WATER | BENZENE | TOLUENE ETHYL- XYLENE | TOTAL | MTBE | VOLATILES SEMI- CHROMIUM | CHLORIDES | NITRATES | NITRITES . | SULFATES
LEVEL | LEVEL"* BENZENE | M.P.O. BTEX VOLATILES - . .
10-12-92 32| 3514.81 FREE PRODUCT PRESENT; NOT ANALYZED
1-13-93 31| 3515.81 FREE _PRODUCT PRESENT; NOT ANALYZED <0.05 NS 127.5 NS
3/1/93 33| 3513.81 FREE PRODUCT PRESENT; NOT ANALYZED {7.5 FEET OF FREE PRODUCT PRESENT}
6/8/93 FREE_PRODUCT PRESENT; NOT ANALYZED
9/14/93 FREE_PRODUCT PRESENT; NOT ANALYZED
12/8/93 FREE_PRODUCT PRESENT; NOT ANALYZED
3/15/94 FREE_PRODUCT PRESENT; NOT ANALYZED
6/21/94 40.8] 3506.01 FREE PRODUCT PRESENT; NOT ANALYZED
9/21/94 FREE PRODUCT PRESENT; NOT ANALYZED
11/21/94 39.35] 3507.46 FREE _PRODUCT PRESENT; NOT ANALYZED (PRODUCT = 4.64')
_ _ ] _ _
MONITOR WELL NUMBER: 2-10 INITIAL WATER LEVEL: 67
TOTAL DEPTH OF WELL: 78 TOP OF SCREEN: 68
WATER WELL DRILLER: EADES BASE OF SCREEN: 78
ELEVATION (ASL): 3548.67
WATER SAMPLE ANALYSIS, mg/i
DATE WATER | WATER | BENZENE | TOLUENE ETHYL- XYLENE | TOTAL | MTBE | VOLATILES SEMI- CHROMIUM | CHLORIDES | NITRATES | NITRITES
LEVEL | LEVEL** BENZENE | M.P.O. BTEX VOLATILES .- : L
10-12-92 64| 3484.67 FREE PRODUCT PRESENT; NOT ANALYZED
1-13-93 71| 3477.67 FREE PRODUCT PRESENT; NOT ANALYZED
3/1/93 74| 3474.67 FREE PRODUCT PRESENT; NOT ANALYZED
6/8/93 FREE _PRODUCT PRESENT; NOT ANALYZED
9/14/93 FREE_PRODUCT PRESENT, NOT ANALYZED
12/8/93 FREE PRODUCT PRESENT; NOT ANALYZED
3/15/94 FREE _PRODUCT PRESENT; NOT ANALYZED
6/21/94 74.42! 3474.25 FREE_PRODUCT PRESENT; NOT ANALYZED
9/21/94 FREE_PRODUCT PRESENT: NOT ANALYZED
11/21/94 76.21} 3472.46 FREE vaO_COq _vwmmm_z.ﬁ NOT >_z>r<Nm—O (PRODUCT _H 6.89°)

** FEET ABOVE SEA LEVEL

ALL MEASUREMENTS ARE FROM TOP OF CASING

D - Dilution factor = 20, E - Estimate only; Value is above working linear range, | - Not quantifiable due to matrix interference




EMPIRE ABO GAS PLANT

MONITOR WELL INFORMATION SUMMARY

MONITOR WELL NUMBER: 2-11 INITIAL WATER LEVEL: 17
TOTAL DEPTH OF WELL: 23 TOP OF SCREEN: 13
WATER WELL DRILLER: EADES BASE OF SCREEN: 23
ELEVATION (ASL): 3547.06
WATER SAMPLE ANALYSIS; mg/l
DATE WATER | WATER | BENZENE | TOLUENE | ETHYL- | XYLENE | TOTAL | MTBE | VOLATILES SEMI-  |CHROMIUM | CHLORIDES | NITRATES | NITRITES | SULFATES
LEVEL | LEVEL*" BENZENE | M.P.O. | BTEX VOLATILES . e
10-12-92 17| 3530.06 FREE PRODUCT PRESENT; NOT ANALYZED
1-13-93 19| 3528.06 FREE PRODUCT PRESENT; NOT ANALYZED
3/1/93 19.5| 3527.56 FREE PRODUCT PRESENT; NOT ANALYZED
6/8/93 FREE PRODUCT PRESENT; NOT ANALYZED
9/14/93 FREE PRODUCT PRESENT: NOT ANALYZED
12/8/93 FREE PRODUCT PRESENT: NOT ANALYZED
3/15/94 FREE PRODUCT PRESENT; NOT ANALYZED
6/21/94 22.94( 3524.12 FREE PRODUCT PRESENT; NOT ANALYZED
9/21/94 FREE PRODUCT PRESENT; NOT ANALYZED
11/21/94 23.05| 3524.01 _ FREE PRODUCT PRESENT; NOT >_z>r<Nm_u {PRODUCT = 0.74')
MONITOR WELL NUMBER: 2-12 INITIAL WATER LEVEL: 77
TOTAL DEPTH OF WELL: 83 TOP OF SCREEN: 73
WATER WELL DRILLER: EADES BASE OF SCREEN: 83
ELEVATION {ASL): 3543.4
WATER SAMPLE ANALYSIS; mg/!
DATE WATER | WATER | BENZENE | TOLUENE | 'ETHYL- | XYLENE | TOTAL | MTBE | VOLATILES SEMI-  [CHROMIUM | CHLORIDES | NITRATES | NITRITES | SULFATES
LEVEL - | LEVEL"* ) ’ BENZENE | M.P.O. BTEX VOLATILES ] G R
10-12-92 74|  3469.4 0.18 0.042 0.027 0.107| 0.356 ND ND ND <0.05 616 N/A 2375
1-13-93 71.5] 34718 0.827 0.0652 0.171 0.356 2.01 NS 6 ND <0.05 675 8 1674
3/1/93 71.4 3472 0.008 0.013 0.017 0.037] 0.075 NS ND ND NS NS NS NS NS
6/8/93 71.68] 3471.72 0.014 0.014 0.005 0.007 0.04 NS ND ND NS NS NS NS NS
9/14/93 71.4 3472 0.048 0.079 0.032 0.063[ 0.222 NS ND ND NS NS NS NS NS
12/8/93 71| 34724 0.066 0.035 0.013 0.022 0.136 NS NS NS NS NS NS NS NS
3/15/94 71.88| 3471.52 1.02 0.269 0.233 0.386 1.91 NS 2 ND NS NS NS NS NS
6/21/94 71.9] 34715 4.68D 1.05 0.688 1.24 7.66 ND NS NS NS NS NS NS NS
9/21/94 73.65! 3469.75 NS NS NS NS NS NS NS NS NS NS NS NS NS
11/21/94 74.05| 3469.35 FREE PRODUCT PRESENT; NOT ANALYZED (PRODUCT = 3.85')

FEET ABOVE SEA LEVEL
ALL MEASUREMENTS ARE FROM TOP OF CASING
D - Dilution factor

= 20, E - Estimate only; Value is above working linear range, | - Not quantifiable due to matrix interference




EMPIRE ABO GAS PLANT
MONITOR WELL INFORMATION SUMMARY

MONITOR WELL NUMBER: 213 INITIAL WATER LEVEL: 43
TOTAL DEPTH OF WELL: 49 TOP OF SCREEN: 39
WATER WELL DRILLER: EADES BASE OF SCREEN: 49
ELEVATION (ASL): 3545.91
WATER SAMPLE ANALYSIS; mg/!
DATE WATER | WATER | BENZENE | TOLUENE | ETHYL- | XYLENE | TOTAL { MTBE | VOLATILES SEMI-  |CHROMIUM | CHLORIDES | NITRATES | NITRITES. | SULFATES
LEVEL | LEVEL*® BENZENE | M.P.O. | BTEX VOLATILES o C S
10-12-92 42] 3503.91 21 2.43 26.1 42.6 92.2| 3.74 567 195 <0.05 236 N/A 2250
1-13-93 44.5| 3501.41 PUMP IN WELL NOT OPERABLE; NO SAMPLE TAKEN
3/1/93 43| 3502.91 FREE PRODUCT PRESENT; NOT ANALYZED
6/8/93 FREE PRODUCT PRESENT; NOT ANALYZED
9/14/93 FREE PRODUCT PRESENT; NOT ANALYZED
12/8/93 FREE PRODUCT PRESENT; NOT ANALYZED
3/15/94 FREE PRODUCT PRESENT; NOT ANALYZED
6/21/94 49.92] 3495.99 FREE PRODUCT PRESENT; NOT ANALYZED
9/21/94 FREE PRODUCT PRESENT: NOT ANALYZED
11/21/94 46.86] 3499.05 FREE PRODUCT PRESENT; NOT ANALYZED (PRODUCT = 2.73')
_ _ [ ] _ | _
MONITOR WELL NUMBER: 2-14 INITIAL WATER LEVEL: 70
TOTAL DEPTH OF WELL: 78 TOP OF SCREEN: 66
WATER WELL DRILLER: EADES BASE OF SCREEN: 76
ELEVATION (ASL): 3545.91
WATER SAMPLE ANALYSIS; mg/!
DATE WATER | WATER | BENZENE | TOLUENE | -ETHYL- | XYLENE | TOTAL | MTBE | VOLATILES SEMI-  |CHROMIUM | CHLORIDES | NITRATES | .NITRITES
LEVEL | LEVEL** BENZENE | M.P.O. BTEX VOLATILES ) B g R e
10-12-92 65| 3480.91 0.044 0.022 0.006 0.011{ 0.083 ND ND ND <0.05 1460 N/A 2500
1-13-93 61.8] 3484.11 SAMPLE NOT ANALYZED
3/1/93 62.1| 3483.81 0.037 0.001 ND 0.003]  0.041 NS ND ND NS NS NS NS NS
6/8/93 62.32| 3483.59 6.15 0.761 0.234 0.326 7.47 NS 8 ND NS NS NS NS NS
9/14/93 62.2( 3483.71 0.342 0.056 0.148 0.1821 0.728 NS 1 ND NS NS NS NS NS
12/8/93 62| 3483.91 0.245 0.039 0.122 0.168] 0.674 NS NS NS NS NS NS NS NS
3/15/94 62.96] 3482.95 0.007 0.002 0.002 0.005[ 0.016 NS ND ND NS NS NS NS NS
3/15/94 62.96] 3482.95 0.007 0.002 0.002 0.005| 0.016 NS ND ND NS NS NS NS NS
6/21/94 62.8] 3483.11 0.115 0.056 0.078 0.164| 0.413 ND NS NS NS NS NS NS NS
9/21/94 61.37{ 3484.54 0.119 0.043 0.046 0.086( 0.204 NS ND ND NS NS NS NS NS
11/21/94 62.11] 34838 — _Emm vmoc.ﬂoq vmmmm,__ﬁ NOT >_z>r<Nm__u {PRODUCT _u 0.01)

** FEET ABOVE SEA LEVEL
ALL MEASUREMENTS ARE FROM TOP OF CASING
D - Dilution factor = 20, E - Estimate only; Value is above working linear range, | - Not quantifiable due to matrix interference



EMPIRE ABO GAS PLANT
MONITOR WELL INFORMATION SUMMARY

MONITOR WELL NUMBER: 2-15 INITIAL WATER LEVEL: 67
TOTAL DEPTH OF WELL: 73 TOP OF SCREEN: 63
WATER WELL DRILLER: EADES BASE OF SCREEN: 73
ELEVATION (ASL): 3543.64
WATER SAMPLE ANALYSIS; mg/l
DATE | WATER | WATER | BENZENE | TOLUENE | -ETHYL- | XYLENE | TOTAL { MTBE | VOLATILES SEMI-  |CHROMIUM | CHLORIDES | NITRATES | NITRITES | SULEATES
LEVEL | LEVEL** BENZENE | M.P.O. | BTEX VOLATILES . : TR .
10-12-92 64| 3479.64 0.042 0.043 0.05]  0.135|  0.27|ND 2|ND <0.05 1248 N/A 2500
1-13-93 63| 3480.64 0.652 0.74 0.424 1.03 2.85 NS 12 3 0.12 875 7.9 1166
3/1/93 63.3] 3480.34 0.111 0.029 0.029] _0.076] 0.245 NS 1 2 NS NS NS NS NS
6/8/93 63.7] 3479.94 0.341 0.098 0.106] 0192 0.737 NS 2 4 NS NS NS NS NS
9/14/93 63.2] 3480.44 0.103 0.009 0.005 0.008]  0.125 NS ND ND NS NS NS NS NS
12/8/93 63.1] 348054 3.55 0.668 0.153] _ 0.247 4.62 NS NS NS NS NS NS NS NS
3/15/94 64.42| 3479.22 10.4D 2.36D 0.91 1.65 15.2 NS 17 NS NS NS NS NS NS
6/21/94 64.37| 3479.27 0.863 0.03 0.162 0.29 1.35 NS NS NS NS NS NS NS NS
9/21/94 62.94| 3480.7 0.103 0.009 0.014| _ 0.033] _0.159 NS ND 5 NS NS NS NS NS
11/21/94 63.27| 3480.37 0.119 0.010 0.008] _0.040| 0.177 NS ND ND NS NS NS NS NS
11/21/94 63.27| 3480.37 0.113 0.009 0.009] 0.035| 0.166 NS ND ND NS ‘NS NS NS NS
MONITOR WELL NUMBER: 2-16 INITIAL WATER LEVEL: 77
TOTAL DEPTH OF WELL: 83 TOP OF SCREEN: 73
WATER WELL DRILLER: EADES BASE OF SCREEN: 83
ELEVATION {ASL): 3544.39
WATER SAMPLE ANALYSIS; mg/l
DATE | WATER | WATER | BENZENE | TOLUENE | ETHYL- | XYLENE | TOTAL | MTBE | VOLATILES SEMI-_ |CHROMIUM | CHLORIDES | NITRATES | NITRITES | SULFATES
LEVEL | LEVEL** BENZENE | M.P.O. | BTEX VOLATILES R e
10-12-92 74] 3470.39 0.461 0.305 0.082 0.134] 0.982 ND 1 ND <0.05 624 N/A 2375
1-13-93 70| 3474.39 PUMP IN WELL NOT OPERABLE; NO SAMPLE TAKEN
3/1/93 70.1] 3474.29 6.58] 0.011] 0.106] _o0.486] 7.18]  Ns] 11] 2 NS NS NS NS NS
6/8/93 FREE PRODUCT; NOT ANALYZED
9/14/93 FREE PRODUCT; NOT ANALYZED
12/8/93 FREE PRODUCT; NOT ANALYZED
3/15/94 FREE PRODUCT; NOT ANALYZED
6/21/94 7051| 3473.88 FREE PRODUCT; NOT ANALYZED
9/21/94 FREE PRODUCT: NOT ANALYZED
11/21/94 70.06] 3474.33 _Bmm _Vmocr__oﬂ NOT >_z>r<~mc_ ~ i T
|

s

FEET ABOVE SEA LEVEL
ALL MEASUREMENTS ARE FROM TOP OF CASING
D - Dilution factor =

20, E - Estimate only; Value is above working linear range, | - Not quantifiable due to matrix interference




EMPIRE ABO GAS PLANT
MONITOR WELL INFORMATION SUMMARY

MONITOR WELL NUMBER: 2-18 INITIAL WATER LEVEL: 33
TOTAL DEPTH OF WELL: 39 TOP OF SCREEN: 29
WATER WELL DRILLER: EADES BASE OF SCREEN: 39
ELEVATION (ASL): 3545.79
WATER SAMPLE ANALYSIS,; mg/l
DATE WATER | ‘WATER | BENZENE | TOLUENE ETHYL- XYLENE | TOTAL | MTBE | VOLATILES SEMI- CHROMIUM | CHLORIDES | NITRATES. | NITRITES ‘| SULFATES
LEVEL { LEVEL** ] BENZENE | M.P.O. BTEX VOLATILES ) : |
10-12-92 30| 3515.79 8.33 0.685 0.352 0.292 9.66 0.03 10 ND <0.05 560 1 5 2250
1-13-93 21,7 3524.09 FREE PRODUCT PRESENT, NOT ANALYZED <0.05 975 2.41 3092
3/1/93 21.8[ 3523.99 FREE PRODUCT PRESENT, NOT ANALYZED
6/8/93 22| 3523.79 9.71 0.492 0.294 0.3 10.8 NS 21 ND NS NS NS NS NS
9/14/93 22.99 3522.8 6.49 0.008 0.114 0.019 6.63 NS 8 ND NS NS NS NS NS
9/14/93 22.99 3522.8 5.72 0.008 0.08% 0.018 5.83 NS 7 ND NS NS NS NS NS
12/8/93 22.9| 3522.89 4.95 0.004 0.084 0.019 5.06 NS NS NS NS NS NS NS NS
12/8/93 22.9| 3522.89 5.87 0.004 0.094 0.022 5.99 NS NS NS NS NS NS NS NS
3/15/94 22,58 3523.21 5.17D 0.004 0.068 0.018 5.26 NS 5 ND NS NS NS NS NS
6/21/94 22.65| 3523.14 5.16D 0.008 0.088 0.022 5.28 ND NS NS NS NS NS NS NS
9/21/94 21.69 3524.1 NS NS NS NS NS NS NS NS NS NS NS NS NS
11/21/94 22.22| 3523.57 FREE PRODUCT PRESENT; NOT ANALYZED
MONITOR WELL NUMBER: 3-1 INITIAL WATER LEVEL: 58
TOTAL DEPTH OF WELL: 73 TOP OF SCREEN: 53
WATER WELL DRILLER: EADES BASE OF SCREEN: 73
ELEVATION {ASL): 3543.04

WATER SAMPLE ANALYSIS; mg/!
DATE WATER | WATER | BENZENE | TOLUENE ETHYL- XYLENE | TOTAL | MTBE | VOLATILES SEMI- CHROMIUM | CHLORIDES .2:'J>4mm. NITRITES | SULFATES

LEVEL | LEVEL*" BENZENE | M.P.O. BTEX VOLATILES -
6/16/94 59.22| 3483.82 NS NS NS NS NS NS NS NS NS NS NS NS NS
9/21/94 58.49]{ 3484.55 NS NS NS NS NS NS NS NS NS NS NS NS NS
11/21/94 59.22] 3483.82 FREE PRODUCT PRESENT; NOT ANALYZED (PRODUCT = 0.01')

** FEET ABOVE SEA LEVEL
ALL MEASUREMENTS ARE FROM TOP OF CASING
D - Dilution factor = 20, E - Estimate only; Value is above working linear range, | - Not quantifiable due to matrix interference




EMPIRE ABO GAS PLANT
MONITOR WELL INFORMATION SUMMARY

MONITOR WELL NUMBER: 3-2 INITIAL WATER LEVEL: 90
TOTAL DEPTH OF WELL: 103 TOP OF SCREEN: 63
WATER WELL DRILLER: EADES BASE OF SCREEN: 103
ELEVATION (ASL): 3541.59
WATER SAMPLE ANALYSIS; mg/!
DATE WATER | WATER | BENZENE | TOLUENE | ETHYL- | XYLENE | TOTAL |-MTBE | VOLATILES SEMI-  |CHROMIUM | CHLORIDES | NITRATES | NITRITES. | SULFATES
LEVEL | LEVEL** BENZENE | M.P.O. BTEX VOLATILES ) e B
6/16/94 72.34] 3469.25 NS NS NS NS NS NS NS NS NS NS NS NS NS
9/21/94 71.8| 3469.79 NS NS NS NS NS NS NS NS NS NS NS NS NS
11/21/94 72.87| 3468.72 FREE PRODUCT PRESENT; NOT ANALYZED (PRODUCT = 1.43))
EMPIRE ABO GAS PLANT
MONITOR WELL INFORMATION SUMMARY
MONITOR WELL NUMBER: 3-3 INITIAL WATER LEVEL: 68
TOTAL DEPTH OF WELL: 83 TOP OF SCREEN: 58
WATER WELL DRILLER: EADES BASE OF SCREEN: 83
ELEVATION (ASL): 3544 .93
WATER SAMPLE ANALYSIS; mg/!
DATE WATER | WATER | BENZENE | TOLUENE | ETHYL- | XYLENE | TOTAL | MTBE | VOLATILES SEMI- CHROMIUM | GHLORIDES | NITRATES |- NITRITES. | SULFATES
LEVEL - | LEVEL** BENZENE | M.P.O0. | BTEX VOLATILES : | oEs s L E
6/16/94 74.58| 3470.35 NS NS NS NS NS NS NS NS NS NS NS NS NS
9/21/94 74.15( 3470.78 NS NS NS NS NS NS NS NS NS NS NS NS NS
11/21/94 74.2| 3470.73 FREE PRODUCT PRESENT; NOT ANALYZED (PRODUCT = 0.14')

** FEET ABOVE SEA LEVEL

ALL MEASUREMENTS ARE FROM TOP OF CASING
D - Dilution factor = 20, E - Estimate only; Value is above working linear range, | - Not quantifiable due to matrix interference




EMPIRE ABO GAS PLANT
MONITOR WELL INFORMATION SUMMARY

MONITOR WELL NUMBER: 3-4 INITIAL WATER LEVEL: 95

TOTAL DEPTH OF WELL: 113 TOP OF SCREEN: 68

WATER WELL DRILLER: EADES BASE OF SCREEN: 113

ELEVATION (ASL}): 3558.63

WATER SAMPLE ANALYSIS; mg/l
DATE WATER | ‘WATER | BENZENE | TOLUENE ETHYL- XYLENE | TOTAL | MTBE | VOLATILES SEMI- CHROMIUM | CHLORIDES | NITRATES | NITRITES | SULFATES
LEVEL  LEVEL** BENZENE M.P.O. BTEX VOLATILES : U

6/16/94 87.07{ 3471.56 NS NS NS NS NS NS NS NS NS NS NS NS NS
9/21/94 86.35] 3472.28 0.08 0.001 0.022 0.039 0.142 NS ND ND NS NS NS NS NS
11/21/94 86.511 3472.12 NO PUMP - NOT SAMPLED

** FEET ABOVE SEA LEVEL

ALL MEASUREMENTS ARE FROM TOP OF CASING
D - Ditution factor = 20, E - Estimate only; Value is above working linear range, | - Not quantifiable due to matrix interference
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N DIVISION
» rrAmoco Production Company

; “ 501 WestLake Park Boulevard
) i 2
G. D. Henry Post Office Box 309

Houston, Texas 77253
Manager, Environment, Health & Safety ouston. fexas
Natural Gas Liquids Business Unit

September 1, 1994 REGC Ei\fg%?

SEP 0.X 1994
Mr. Roger Anderson OIL CONSERVATION DIV.
Environmental Bureau Chief SANTA FE

Oil Conservation Division

Energy, Minerals and Natural Resources Department
P. O. Box 2088

Santa Fe, New Mexico 87504

File: GDH-3428-988.GW00

Groundwater Update
Empire Abo Gas Plant

Attached are two copies of the written report which updates the status of the
groundwater project at the Empire Abo Gas Plant (EAGP). Since the last report, four
additional wells were drilled to further define the extent of contamination. A pump test
was also conducted to determine various reservoir properties. We are currently in the
process of ordering equipment in preparation for free product removal.

If you have any questions or need any additional information, please contact Scott
Neumann at (713)-366-2501.

Yours truly,
G. D. Henry
Attachments

SCN/CBW




GROUNDWATER REPORT
EMPIRE ABO GAS PLANT - THIRD QUARTER 1994

This report summarizes the status of the groundwater project at our Empire Abo Gas
Plant (EAGP) located in Eddy County, New Mexico. This report supplements the
information previously provided to the Oil Conservation Division (OCD). All actions
taken at the EAGP have been of Amoco’s own initiative and not part of any request or
regulatory requirements.

Since our last report, four additional wells were drilled around the perimeter of the
plant. There are currently 27 active monitor wells at this site. Attachment No. 1 isa
base which shows the locations of the monitor wells with respect to the plant
operations. The wells numbered 3-1, 3-2, 3-3 and 3-4 represent the wells drilled in
May 1994. The new wells vary in depth from 70-110 feet. The well records for the
new wells are included as Attachment No. 2.

Soil samples were collected in glass jars from five foot intervals while drilling. A
photoionization detector (PID) was used on-site to determine the areas of
contamination. The soils exhibiting high PID readings were sent to Cardinal
Laboratories and analyzed for TPH and BTEX. Attachment No. 3 summarizes the soil
sampling results. The data shows that the highest contamination was associated with
the surface and near surface zones in MW 3-1. This is not surprising since this well is
located in a topographically low area where standing water from runoff has been seen
following heavy rainfalls.

On June 16, 1994, all the monitor well fluid levels were measured. Attachment No. 4
shows the water levels which have been corrected for the wells containing free product.
Various 10 foot intervals have been highlighted to show the inhomogeneity of the first
water berring zone in each well. As was mentioned in previous reports, it appears that
the waters underlying the plant are found in numerous perched aquitards. A
pump/recovery test was run in May in MW-9 and we were able to observe minimal
effects in MW 3-1. Attachment No. 5 contains the information related to our test.

Attachment No. 6 shows the thickness of the product seen in the wells as of June 16,
1994. The maximum product thickness measured was 10.34” in MW 2-10. We are
currently testing one product recovery system for shallow hydrocarbon removal and we
have ordered pneumatic pumps for the deeper wells. The product and water recovered
will be sent to the plant’s drain system and through a separation process where the
product will be recovered and the water will be disposed of in a Class IT disposal well.
The various pumps will be positioned within the plant in such a way that maximum
system efficiency will occur.

All of the wells which do not contain product have been sampled for BTEX and TPH
on a quarterly basis. The results of the sampling to date are summarized on
Attachment No. 7. Five of the wells sampled in June were clean based on drinking




water standards. Four of these wells were located on the north end of the plant and the
other in the southwest corner. Samples from the new wells have not been collected at
this time. We will be measuring and sampling the wells again in October at which time
we will gather water quality data on the four new wells.

The plan is to install a product recovery system to remove the free phase hydrocarbons
from beneath the plant. Several pumps have been tested at the EAGP and some
recovery pumps have been ordered. We anticipate that by year end we should have the
product recovery system in place. We will also continue collecting water samples from
the monitor wells which do not contain free product.
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ATTACHMENT # 1

@ MONITOR WELLS

NOTE: PLANT EQUIPMENT, BUILDINGS, ETC. OBTAINED FROM
DRAWING NO. D-63630-301 & D-63630-302
DRAWN BY: MTWC, DATED 9-11-91& 9-12-91
SEE SPBBU AUTOCAD DWG FILE - 63630301.DWG & 63630302.DWG

AMOCO PRODUCTION COMPANY
LAND SURVEY DEPT.

Empire Abo Gas Plant

MONITOR WELL LOCATION MAP
Section 3, T18S-R27E

Eddy County, New Mexico

Date: Feb. 16,1994 RKH

Scale: 1in = 120 ft

Revised: 6—23-94

NM444104.dgn Lv 1,2,4,9.




. . Ravised June 1972

STATE ENGINEER OFFICE
WELL RECORD

Section |. GENERAL INFORMATION

(A) Ownerof well —_Aloco Production Company Owner’s Well No.
Street or Post Office Address —L.0, Box 3002
City and State _D0Ouston, Toexas 77253-3092

Well was drilled under Permit No.Mo0itor Well #3-1 and is located in the:
Empire Abo
a. % w SE__%__NE v ofSection___3 _ Township 185 Range 275 N.M.P.M.
b. Tract No._ . of Map No. of the
¢. LotNo._____ __ of Block No. of the
Subdivision, recorded in County.
d. X= (eet, Y= feet, N.M. Coordinate System Zone in
the Grant.
(B) Drilling Contractor Alan Eades License No._WD=-1044

Address 1200 &. Bender Blvd., Hobbs, NM 88240

Drilling Began —5-2-94 ___ Completed 523294 Type tools _Rotary Size of hole.6_3/4 in,
Elevation of land surface or at well is. ft. Total depth of well 70 ft.
Completed well is X shallow [ artesian. Depth to water upon completion of well ft.

Section 2. PRINCIPAL WATER-BEARING STRATA

Depth in Feet Thickness o . ) Estimated Yield
From To in Feet Description of Water-Bearing Formation (gallons per minute)

58 70 12 Red Sandy Clay 2

Section 3. RECORD OF CASING

Diameter Pounds Threads Depth in Feet Length Perforations
(inches) per foot per in, Top Bottom (feet) Type of Shoe From To
4 Sch. 40 70 50 70

Section 4. RECORD OF MUDDING AND CEMENTING

Depth in Feet Hole Sacks Cubic Feet
From To Diameter of Mud of Cement Method of Placement

Section 5. PLUGGING RECORD

Plugging Contractor
Address No Depth in Feet Cubic Feet
Plugging Method : Top. Bottom of Cement
Date Well Plugged_ {
Plugging approved by: 2
3
State Engineer Representative 4
FOR USE OF STATE ENGINEER ONLY
Date Received
Quad FWL FSL
File No. i Use Location No.
ATTACHMENT 2




Q Section 6. LOG OF %7
th t i .
Dep - Thickness Color an®Type of Material Encountered

From To in Feet

0 1 1 Top Soil

1 2 1 Caliche

2 4 2 Black Caliche
4 6 2 Gray Caliche
6 21 15 white Caliche
21 22 1 Red Clay

22 52 30 White Caliche
52 70 18 Red Sandy Clay

Section 7. REMARKS AND ADDITIONAL INFORMATION

The undersigned hereby certifies that, to the best of his knowledge and belief, the foregoing is a true and correct record of the above
described hole. .
T =
AP e
Driller

INSTRUCTIONS: This form should be executed in triplicate, preferably typewritten, and submitted to the appropriate district office
of the State Engineer. All sections, except Section 5, shall be answered as completely and accurately as possible when any well is
drilled, repaired. or deepened. When this form is used as a plugging record, only Section 1(a) and Section § need be completed.




STATE ENGINEER OFFICE .
WELL RECORD

Section 1. GENERAL INFORMATION
(A) Owner of well AT0CQ Production Company

Street or Post Office Address 2.0, Box 3092

Revised June 1973

Owner's Well No.

City and State Houston, Texas 77253-3092
Well was drilled under Permit No._Monitor Well #3-2 and is located in the:
Empire Abo
. % %_SE_ % _NE_ y of Section Townthip— 188 Range. . 27F N.MPM,
b. Tract No. of Map No. of the
¢. Lot No. of Block No. of the
Subdivision, recorded in County.
d. X= feet, Y= feet, N.M. Coordinate System Zone in
the Grant.
(B) Drilling Contractor Alan Eades License No, — _KD-1044
Address 1200 E. Bender Blvd., Hobbs, NM 88240
5-3-94 R .
Drilling Began Completed ___5-4-94____ Type tools RQLAry_ Size of hole_£-3/4in.
Elevation of land surface or at well s ft. Total depth of well 100 ft.
Completed well is Y shatlow O artesian. Depth to water upon completion of well It.

Section 2. PRINCIPAL WATER-BEARING STRATA

Depth in Feet Thickness o . . Estimated Yield
From To in Feet Deacription of Water-Bearing Formation (gallons per minute)
90 100 10 Red Clay 2
Section 3. RECORD OF CASING
Diameter Pounds Threads Depth in Feet Length Perforations
(inches) per foot per in. Top Bottom (feet) Type of Shoe From To
4 Sch. 40 100 60 100 |
Section 4. RECORD OF MUDDING AND CEMENTING
Depth in Feet Hole Sacks Cubic Feet
From To Diameter of Mud of Cement Method of Placement
Section 5. PLUGGING RECORD
Plugging Contractor
Address N Depth _in Feet Cubic Feet
Plugging Method o Top Bottom of Cement
Date Well Plugged_— 1
Plugging spproved by: >
3
State Engineer Representative 4
FOR USE OF STATE ENGINEER ONLY
Date Recsived
Quad FWL FSL
File No Use Location No.

2 e



Section 6. LOG OF H(i
D th’ t i
ep e Thickness Color » pe of Material Encountered

From To in Feet

0 12 12 Caliche

12 14 2 Brown Clay

14 16 2 Red Clay

16 63 47 Hard White Caliche
63 64 1 Gray Clay

64 " 66 2 Brown Clay

66 68 2 Harg White Caliche
68 74 6 Brown Clay

74 78 4 Red Clay.

78 81 3 Hard White ClLay

81 90 9 Brown Clay and Rock
90 100 10 Red Clay

Section 7. REMARKS AND ADDITIONAL INFORMATION

The undersigned hereby certifies that, to the best of his knowledge and belief, the foregoing is a true and correct record of the above

described hale. -
Y’ > /‘f 7
- R 7 O
- Driller

INSTRUCTIONS: This form should be executed in triplicate, preferably typewritten, and submitted to .- -ppropriate district office
of the State Engineer. All sections, except Section 5, shall be answered as completely and accurately .. possible when any well is
drilled, repsired. or deepened. When this form is used as » plugging record, only Section 1(a) and Section § need be completed.




STATE ENGINEER ornc.
WELL RECORD

Section 1. GENERAL INFORMATION

Ravised june 1972

(A) Owner of well Amoco _Production Company Owner's Well No.
Street or Post Office Address —£..0. Box 3092
City and State __Houston, Jexas 77253-3092
Well was drilled under Permit No.___Monitor Well #3-3 and is located in the:
Empire Abo
s % % SE__ w_NE v ofSection—_3 _ Township 185 Range _ 27E N.M.P.M.
b. Tract No. of Map No. of the
¢. Lot No. of Block No. of the
Subdivision, ded in County.
d. X= feet, Y= feet, N.M. Coordinate System Zone in
the Grant.
(B) Drilling Contractor Alan Eades License No WD-1044
Addresi 1200 E. Bender Blvd., Hobbs, NM 88240
Drilfing Began 5-4-94 Completed —2-4-94 Type tools _RQLArY Size of hote 8_3/4 _in,
Elevation of land surface or at well is ft. Total depth of well 80 ft.
i
Completed well is B2 shallow [ artesian. Depth to water upon completion of well ft.
Section 2. PRINCIPAL WATER-BEARING STRATA
in Feet i Estimated Yield
ler)nepth el eeTo T‘!l::c:::tu Description of Water-Bearing Formation (xnu'oxu.per minute)
68 80 12 Gray Clay and Rock 2
Section 3. RECORD OF CASING
Diameter Pounds Threads Depth in Feet Length Perforations
{inches) per foot per in. Top Bottom (Teet) Type of Shoe From To
4 Sch. 40 80 55 80
Section 4. RECORD OF MUDDING AND CEMENTING
Depth in Feet Hole Sacks Cubic Feet
From To Diameter of Mud of Cement Method of Placement
Section 5. PLUGGING RECORD
Plugging Contractor
Address No. Depth in Feet Cubic Feet
Plugging Method i Top Bottom of Cement
Date Well Plugged 1
Plugging approved by: 2
3
State Engineer Representative 4
FOR USE OF STATE ENGINEER ONLY
Date Roceived
Quad FWL FSL
File No Use Location No.

R I




‘ Section 6. LOG OF HO
Depth t i
<P < Thickness Color 2 pe of Material Encountered

From To in Feet

0 3 3 Top Soil

3 6 3 Red Clay

6 18 12 White Caliche

18 21 3 Gray Clay

21 42 21 White Caliche

42 44 2 Brown Clay

44 52 8 White Clay and Rock
52 54 2 Brown Clay and Rock
54 - 64 10 White Clay and Rock
64 66 2 Gray Clay and Rock
66 68 2 White Clay and Rock
68 80 12 Gray Clay and Rock

Section 7. REMARKS AND ADDITIONAL INFORMATION

The undersigned hereby certifies that, to the best of his knowledge and belief, the foregoing is a true and correct record of the above ‘

described hols. P — 4

Driller ~ !

INSTRUCTIONS: This form shouid be executed in triplicate, preferably typewrittien, snd submitted to the appropriate district office
of the Sutg Engineer. All sections, except Section 5. shall be answered as completely and accurately as possible when any well is
drilled, repaired. or decpened. When this form is used o a plugging record, only Section 1(a) and Section § need be completed.




' STATE ENGINEER OFFICE ‘

WELL RECORD

Section {. GENERAL INFORMATION
{A) Owner of weil ATOCO_Production Company

Strest or Post Office Address .La.0. B0X 3002

Ravised June 1973

Owner's Well No.

City and State Houston, Texas /7253-3092

Well was drilled under Permit No, Monitor Well #3-4 and is located in the:
Empire Abo
. % %_SE % _NE % of Section 3 Township 18S Range 278 N.M.P.M,
b. Tract No. of Map No. of the
c. Lot No. of Block No. of the
Subdivision, ded in County.
d. X= feet, Y= {eet, N.M. Coordinate System Zone in
the Grant.
(B) Drilling Contractor .. ALAD Eades License No._4D-1044
Addrest 1200 E. Bender Blvd., Hobbs. NM 88240
Drilfing Began —2-4-94 _ Completed __5-5-94 Type tools __ROtary Size of hole £ 3/4__in,
Elevation of land surface or at well is ft. Total depth of wel 110 g1,
Completed well is @ shallow OV artesian. Depth to water upon compiletion of well 1

Section 2. PRINCIPAL WATER-BEARING STRATA

Depth in Feet Thickness o . . Estimated Yield
From To in Feet Description of Water-Bearing Formation (gallons per minute)
95 110 15 ~_ Brown Clay 2
~
Section 3. RECORD OF CASING

Diameter Pounds Threads Depth in Feet Length Perforations
(inches) per foot per in. Top Bottom (feet) Type of Shoe From To

4 Sch.. 40 110 55 110

Section 4. RECORD OF MUDDING AND CEMENTING

Depth in Feet Hole Sacks Cubic Feet
From To Diameter of Mud of Cement

Method of Placement

Section 5. PLUGGING RECORD
Plugging Contractor

Add Depth in Feet Cubic Feet

Plugging Method No. Top

Bottom of Cement

Date Well Plugged.

Plugging approved by:

State Engineer Representative

)
2
3
4

FOR USE OF STATE ENGINEER ONLY
Dats Received
Quad

FWL FSL

File No, i : Use Location No




Section 6. L., OF HOLE

Fm’:""’ Nro Thickness Color afgfpe of Material Encountered
0 4 4 Top Soil

4 17 13 Red Clay

17 19 2 White Caliche

19 2 2 Brown Clay

21 - 78 57 White Rock

78 82 4 Brown Clay and Rock
82 89 7 White Rock

89 94 5 Red Clay

94 95 1 thte Rock

g5 110 15 Brown Clay

Section 7. REMARKS AND ADDITIONAL INFORMATION

The undersigned hereby certifies that, to the best of his knowiedge and belief, the foregoing is a true and correct record of the above

described hole.
]
Driller

§

INSTRUCTIONS: This form should be executed in triplicate, preferably typewritten, and submitted to the appropriate district office
of the State Engineer. All sections, except Section 5, shall be answered as completely and accurately as possibie when any well is
drilled, repaired. or decpened. When this form is used as a plugging record, only Section 1(a) and Section 5 need be completed.




15053932476

ARDINAL
LABORATORIES

ﬁD INARL LABS

MAY 11 'S4 11:25

. 259 P&2

PHONE (915) 673-7001 e 2111 BEECHWOOD & ABILENE, TEXAS 79803

PHONE (505) 393-2326 e 101 E. MARLAND & HOBBS, NEW MEXICO 88240

FINAL ANALYSTIS REPORT
Company : Amoco Production Co. Dato: /94
Address: P.0.Box 3092 Lab#: 49

City, State: Houston, TX 77250-3092

Project Name:
PrOJect Locatlon.
gled b
2o~ u" HH
Type of Samples. Soil

not supplied

Empire Abo Gas Plant

Date: various
Date:
Sample Condition:

Time: various
Time: 00

5/10/04
Lot GIST

Units: mg/kg

R AR R A AR AR NN AN RN NN RN A A AR RN RN RN RN AR AR R A AR AARNN RN R ARNENARNRRRAKARNRAR RN RARNRRAR KR A AN AN N

Samp Field EBETHYL PARA- META- ORTHO-
# Code TRPAC BENZENE TOLUENE BENZENE XYLENE XYLENE XYLENE
1 |EAGP 3-1 5° 6,593 1.095 1.189 1.997 0.974 2.481 1.350
2 |EAGP 3-1 55’ 457 0.614 0.148 2.070 0.860 2.036 0.311
3 |EAGP 3-1 60° 540 9| 0.151 0.055 0.275 0.120 0.195 0.081
4 |EAGP 3-1 65° 160.2| 0.144 0.103 0.288 0.11%9 0.241 0.129
5 |EAGP 3-2 657 358.7| 0.042 0.015 0.032 0.013 0.042 0.029
6 |EBAGP 3-2 90° 12.91<0.001 0.005 <0.001 <0.001 <0.001 <0.001
7 |EAGP 3-3 20’ 73.6| 32.170 0.324 6.829 2.508 4.227 .12
8 |EAGP 5-3 65’ 337.4| 0.067 0.026 0.031 0.011 0.036 0.026
9 |EAGP 3-3 75’ 204.8) 0.127 0.032 0.054 0.022 0.042 ¢.025
10 | BAGP 3-4 80’ 29.61<0.001 <0.001 <0.001 <0.001 <Q.001 <0.001
11 |EAGP 3-4 100° 42.11<0.001 0.009 <0.001 <0.001 0.009 <0.001
OC Recovery 411.7 0.887 0.839 0.884 0.866 0.849 0.884
QC Spike 405.9 0.881 0.867 0.874 0.877 0.869 0.893
Accuracy 101.4%} 100.7% 96.8% 101.1% 98.7% 97.7% 99.0
Air Blank Rk <0.001 <0.001 <0.001 <0.001 <0.001 <0.001

Nethods -~ AUTOMATED HEADSPACE GC;

INFRARED SPECTROSCOPY

EPA SW-846; EPA METHODS 8020, 418.1, 3540 OR 3510

g /7 4

Michael R. Fowler

Date 5'//'7//

ATTACHMENT 3
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Amoco Production Company

South Permian Basin
Business Unit

501 WestlLake Park Boulevard
Post Office Box 3092
Houston, Texas 77253-3092

G. D. Henry
Manager, Environment,
Health and Safety

February 3, 1994

RECEIVED

FEB 07 1994
Mr. Roger Anderson OIL CONSERVATION iy
Environmental Bureau Chief SANTA FE

Oil Conservation Division )
Energy, Minerals and Natural Resources Department
P. O. box 2088

Santa Fe, New Mexico 87504

File: GDH-2155-988.GW00

Groundwater Update
Empire Abo Gas Plant

Attached are two copies of the written report which will update the status of the groundwater
project at the Empire Abo Gas Plant (EAGP). We have nearly completed our preliminary
investigation and anticipate beginning our free-product recovery later this quarter. We plan to
take an aggressive approach toward this project this year and anticipate significant

accomplishments by year-end.

If you have any questions or need any additional information please contact Scott Neumann at

713/366-2501.

Sincerely,

G. D. Henry

SNN/jsl
Attachments




GROUNDWATER MONITORING FOLLOW-UP REPORT
EMPIRE ABO GAS PLANT - FIRST QUARTER 1994

This report summarizes the status of the groundwater project at our Empire Abo Gas Plant
(EAGP) located in Eddy County, New Mexico. This report supplements the information
previously provided to the Oil Conservation Division.

There are currently 23 active monitor wells located at the site. We are sampling the ten wells

which do not contain free-product. These wells are sampled on a quarterly basis. Attachment
#1 contains the well summaries which includes the depths to water as well as the hydrocarbon
analyses from each water sample. Three sampling events occurred since the last report was
submitted in June of 1993. Product samples from the wells which contain free-product have

been analyzed. The product has been identified in all cases as a gas condensate. Attachment
#2 summarizes the product analyses for the wells. The products found were weathered and do
not appear to be the results of current practices.

On February 8, 1994, we will be meeting at the EAGP to review the groundwater information
with the plant personnel. We anticipate that the senior employees at the plant will be able to
give significant input as to potential sources of the gas condensate. At this meeting we will
also review several options which have been determined to be appropriate for free-product
removal. The field personnel will help determine which method will work best for them. We
anticipate beginning installation of this equipment by mid-March 1994. Prior to the
installation of the product recovery equipment we will remove all sampling pumps from all the
wells in order to determine accurate product thickness’ and depths to water.

We are currently having all of our monitor wells surveyed into the plant’s plot plan. We
anticipate that this will be completed by the end of February at which time we will forward
you a copy of the map.



ATTACHMENT #1
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August 13, 1993

Scott Neumann

Amoco Corporation

7201 E. 38th Street (Space 7253)
Tulsa, Oklahoma 74 145-3207

Post Offica Pox 3385
Tulsa, OK 74102-3365

Environment. Heoalth & Safety Dapartment
Groundwatar Management Sarvices
Talephone: 918-660-4420

Facgimile: 918-660-4443

GMS 93-295M

Amoco Production Company

501 Westlake Park Blvd
Houston, TX 77029

Empire Abo Gas Plant. Artesia. New Mexi

The Groundwater Management Section (GMS) laboratory received 13 samples from the
subject site for hydrocarbon identification by capillary column gas chromatography.
Four of the samples, which were from wells EAGP #4, #7, #2-6, and #2-16, had insufficient
product for analysis. The rest of the samples are tentatively identified as:

Well ID/Sample No.

#3

#5

#6

#9

#2-9

#2-10

Type Product

gas condensate, with a high concentration of hydrocarbons in
the boiling point range of C5 and lower; no evidence of
refined products in this and all other samples

highly weathered gas condensate, indicated by the high
pristane/C17 and phytane/C18 ratios and absence of C5
hydrocarbons

slightly weathered gas condensate, indicated by the
decrease in C5 boiling point range hydrocarbons.

weathered gas condensate, with decreased C5
hydrocarbons and high pristane/C17 and phytane/C18 ratios

weathered gas condensate, with decreased C5
hydrocarbons and high pristane/C17 and phytane/C18 ratios

slightly weathered gas condensate, indicated by the
decrease in C35 boiling point range hydrocarbons.

slightly weathered gas condensate, indicated by the
decrease in C5 boiling point range hydrocarbons.




Scott Neumann

Page 2

Well ID/Sample No. Type Product

#2-11 gas condensate, with high concentration of
hydrocarbons in the boiling point range of C5 and lower

#2-13 highly weathered gas condensate, indicated by the high
pristane/C17 and phytane/C18 ratios and absence of Cs
hydrocarbons

Please contact the GMS at 918/660-4420 if you have questions regarding these data.

ot
ST et Aoz

Stephanie Fiorenza, Ph. D.
SF/sf

Attachment
93-082-W-GMS295M

cc. R, Carey Cook, 1017 W, Stanolind Rd., Hobbs, NM 88240
W. P. Weisrock/E. L. Hockman - Tulsa



STATE OF NEW MEXICO
ENERGY, MINERALS AND NATURAL RESOURCES DEPARTMENT

OIL CONSERVATION DIVISION : el
==DRYUG FREI=
/.
BRUCE KING POST OFFICE BOX 2088
GOVERNOR . STATE LAND OFFICE BUILDING
SANTA FE, NEW MEXICO 87504
ANITA LOCKWOOD July 7, 1993 (5051 827-5800

CABINET SECRETARY

CERTIFIED MAIL
RETURN RECEIPT NO. P-667-242-357

Mr. G.D. Henry

Environmental Affairs and Safety Manager
Amoco Production Company

South Permian Basin Business Unit

P.O. Box 3092

Houston, Texas . 77253-3092

RE: GROUND WATER INVESTIGATION
AMOCO EMPIRE ABO GAS PLANT
EDDY COUNTY, NEW MEXICO

Dear Mr. Henry:

The New Mexico 0il Conservation Division (0OCD) has completed a
review of Amoco's June 1993 "EMPIRE ABO GAS PLANT, EDDY COUNTY, NEW
MEXICO GROUND WATER STUDY VOLUME 2" which was hand-delivered to OCD
on June 25, 1993. This document details Amoco's investigation of
ground water quality underlying the Empire Abo Gas Plant and
proposes corrective actions for contaminated ground water related
to Amoco's activities.

The ground water quality investigations and the proposed corrective
actions contained in the above referenced document are hereby
approved with the following conditions:

1. The proposed semiannual reports containing all sampling
results will be submitted to OCD by January 31 and July 31 of
each year.

2. Amoco will provide copies of the semiannual reports to the OCD
Artesia District Office.

3. Amoco will notify the OCD at least one week prior to sampling
events such that OCD may have the opportunity to witness the
activities and/or split samples.



4

Mr. G.D. Henry
July 7, 1993
Page 2

Please be advised that OCD approval does not relieve Amoco of
liability should contaminants pose a threat to human health or
migrate into surface waters or ground waters of foreseeable
beneficial use. 1In addition, OCD approval dces not relieve Amoco
of responsibility for compliance with any other federal, state or
local laws and/or regulations.

If you have any gquestions, please contact me at (505) 827-5885.

Sincerely, (1:;2£;ZVL”//

william C. Olsbn
Hydrogeologist
Environmental Bureau

Xxc: OCD Artesia District Office




Amoco Production Company

South Permian Basin
Business Unit

501 Westl.ake Park Boulevard
Post Office Box 3092
Houston, Texas 77253-3092

G.D. Henry
Manager, Environmentat
Affairs and Safety

June 25, 1993

Mr. Roger Anderson

Environmental Bureau Chief

Oil Conservation Division

Energy, Minerals and Natural Resources Department
P.0. Box 2088

Santa Fe, New Mexico 87504

File: GDH-1927-988.GWO00

Groundwater Monitoring Follow-up Report

Empire Abo_Gas Plant

Attached are two copies of the written report to provide an update on the Amoco
initiated program to evaluate the quality of groundwater beneath the Empire Abo Gas
Plant (EAGP). This report supplements the report submitted by Amoco in July, 1992.

Detailed in this report are:

1. Actions to Date
2. Discussion of Findings
3. Proposed Actions

In summary, the 26 wells drilled indicated that there are no continuous groundwater
sources in this area, including major or minor aquifers. Because of the lithology of the
area, there is very little risk of any groundwater migration.

Of the 26 wells drilled, 23 encountered groundwater at
various levels, all of which are considered perched
aquicludes. The majority of these wells contained hydro-
carbons, either free-phase or dissolved. Some wells also
contained H,S, Chromium, Nitrates/Nitrites, Chlorides and
Sulfates. It appears that all of the contaminants are
contained in place by the nature of the lithology.




Oil Conservation Divisk’ .

June 25, 1993
Page 2

Amoco intends to begin by removing the free product from the monitor wells. This
will be fed back into the plant. Once this is completed, samples will be retaken.
Amoco then plans to conduct a risk assessment to evaluate necessary clean-up and/or
containment based on risks to both the environment and human health.

If further information is required please contact Scott Neumann, at 713/556-2501.
Sincerely,qgw
G. D. Henry

SFL/
Attachments
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ACTIONS TO DATE



ACTIONS TO DATE

As explained in the previous report, all actions taken to date have been on Amoco’s
own initiative and not driven by any regulatory requirement.

Initially, nine monitor wells (numbered 1-9) were drilled at the Empire Abo Gas Plant
(EAGP) in December, 1991. Well number 1 was not found to have any water to a
depth of 200 feet and was therefore plugged and abandoned. The remaining eight
monitor wells have been sampled and tested for BTEX and TPH on a quarterly basis.
In addition, these wells were also sampled for Chromium, Chlorides, Nitrates/Nitrites,
and Sulfates. In July, 1992 a written report was submitted to the NMOCD outlining
the evaluations of these results and future plans for further evaluation.

In September, 1992 17 additional monitor wells (2-1 to 2-18 - 2-8 not drilled) were
drilled at EAGP, two of which were found not to contain any groundwater to depths
of 160 and 180 feet (monitor wells 2-1 and 2-17 respectively) and were therefore
plugged and abandoned. The location of these wells, as well as the original nine
wells, can be seen relative to the plant boundary on Figure 1. Water samples were
collected from the wells after installation and tested for BTEX, MTBE, TPH,

Chromium, Chlorides, Nitrates, Nitrites, and Sulfates and have since been tested on
a quarterly basis.

The data collected in the past six months has been added to the preexisting database,
re-evaluated, and outlined in detail in this report.
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DISCUSSION OF FINDINGS

The lithologies of the area underlying the Empire Abo Gas Plant have been defined
using data obtained from the 26 monitor wells drilled. Cross sections for this area
have been generated and are included as Appendix A1. As can be seen, the
subsurface consists of highly weathered, multi-colored clay, sand and rock
combinations. (Because of the large number of colors and combinations found, the
cross-sections are set up such that a white area with a number 6 on it is described
as "white clay and rock", or a brown area with a number three on it is a "brown
clay".) There is little stratigraphic continuity between wells throughout the entire
plant area and therefore no definite correlations can be made.

Several shallow perched aquicludes are found throughout the plant at various depths.
No continuous units were found. Monitor wells were drilled to depths up to 200 feet
and no major or minor aquifers were encountered.

Of the 26 wells drilled, 23 encountered groundwater at various depths, all of which
are perched aquicludes. The pumps were removed from all of the wells and the water
levels were allowed to stabilize for several days prior to taking measurements. Of
these 23 wells measured and/or sampled on 3/1/93, 9 contained only dissolved
hydrocarbons, and 12 had free-phase hydrocarbons. Ten of the 23 had H,S present
at the time of drilling. A map showing the layout of the wells with a summary of the
findings is included as Figure 2. Table 1, the monitor well sampling worksheet from
the April, 1993 sampling event, summarizes the depth to water and product as well
as the well development information. The product thickness associated with each
well is also shown in Figure 2. In addition to this, Appendix A2 includes Well
Summaries of the analyses for each well.

Relatively high levels of Chlorides and Sulfates, compared to drinking water standards,
were found in some of the monitor wells. Chromium and Nitrates/Nitrites mostly
appeared at lower levels. It is important to recognize that a comparison to drinking
water standards is very conservative for this groundwater since it poses no risk of
migration or threat of reaching a drinking water source.

This new data supports the earlier interpretations that the water associated with the
zones of contamination may be the result of previous plant operations and the
discharge of water to the ground surface. There are no indications that any major or
minor aquifers are or will be affected by these zones of contamination. The water
zones are exclusively limited to perched aquicludes.
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PROPOSED COURSE OF ACTION

The information collected from the 26 monitor wells at the Empire Abo Gas Plant
indicates that all aquicludes affected by the contamination are localized and perched
and no major or minor aquifers should be effected by this contamination. Because
there are no continuous groundwater units, we feel that the area has been adaquately

delineated at this time. The following is the proposed course of action in dealing with
the contamination:

1. Recover the free product in the monitor wells by year end 1993. All

sampling from the wells containing free product will be discontinued until
this can be completed. After the free product has been removed, one
round of sampling will be done to evaluate future actions.

Perform a health and risk based assessment (by year end 1994) and take
further actions as required based on the findings.

3. Submit follow-up reports to the NMOCD every six months.
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APPENDIX A1
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APPENDIX A-1

GROUNDWATER CROSS SECTION LEGEND

' COLOR OF FORMATION TYPE OF MATERIAL
' . CALICHE 1. SAND
l 2. ROCK

COLOR OF MATERIAL 9 CEAY
n . N — 4. SAND & ROCK
l 5. SAND & CLAY
I 6. CLAY & ROCK

. RED 7. SANDSTONE
8. CLAY & SANDSTONE
] WHITE
" GRAY
YELLOW

EXAMPLES

==l LIGHT BROWN CLAY

& > WHITE CLAY & ROCK

e 5. == GRAY CLAY & ROCK /GRAY CLAY

NU444103.dgn Lv 40 & 4).
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I‘ —— e mf— + — - . T — ————— = - 1 | w 2-4 522977.485 E46080.6|¥ 32 46" 34.12]" (04" |5 30.868" 3554 .09
| . YR | | i M 2-5 522498.382° 646192.32% J2° 46’ 35.220" 1047 |15 36.479" J553.00
|| | "—:”.U're ADO | | | MW 2-86 522795.845 645380.117 32°46° 33. 128" 104" |5 32.996" 3554.11°
I Gas Plant | [ [ W 2-7 522223,078 645955.554°  J2°46° 32.88%" 04" |5 39.705" I547.34°
I ) | w 2-8 522072.894° 645858.087°  32°46" 3/.926" /047 15°4[.465" 0.00' rot drlllied
S _ 1 — | w 2-9 522338.046° 645765.474  32°46° 3/.00T* 104" |5 38.360° 3546.81"
| T e e —t - — M 2-70 522712.90Y 645844.13> J2°46" 31.783 104° |15 33.969" 3548.67
w211 522863, 169 645838.231°  32°46° 31.724* 104" 15 32.209' 3547.06
I w212 522877.611° 645672.361°  32°46° 30.082 104" 15 32.041" 3543.40
| MY 2-13 5223i9.745° 645684.117 32°46° 30.202¢ |04" |5 38.575" 3545.91°
N 5000 | M 2- |4 5221 11,643 6457IT.774°  32°46° 30.531° 104" I5°41.01Z 3544.65
= — == + . - = S| — e - N -500° MW 2- |5 522304. 146" 645539,93F  32°46° 28.776" 104" |5 38.759" 3543.64
| | | T = e = MY 2- |6 522525.70Y 645563. 170 J2 46 29.064* 1047 15 36, (64" 3544.3%
i, | | | MY 2-17 522773.241° 645535.278 32°46" 28.726" I04° |5 33.265" 0.00 abandoned
I [ ! | W 2-18 523024.29% 645830.(37  32°46° 3/.642° 104" |5 30,322 3545.79
I [
| . IS V- | - e - — J =
H } — ! 1 -
i
{
| } i - | - B o ~ D B ~
| e e —1 -1 | Amoco Production Company
I . ' Land Survey Department
1
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; Monitor Well Survey
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Table 1
MONITOR WELL SAMPLING WORKSHEET
Location: Empire Abo Gas Plant
Date: Aprit 13, 1993
Sampled by: Carey Cook
Well Sompling'Tofcl Depfq Depth Tol Standing Well Volume | Total Weill 3 Well Total Volume] Depth To 'Producq
Number Crder Of Well |-} Water |= Water Heigh{x ) ={ Volume {x] Volumes]=] Removed | Product JThickness
L) M () (gal/t _(gab (gah (ft) ()
EX #1 0 45.00 -1 39.00 |= 6.00 X 0.653 = 3.918 |x 3 = 11.754 37.00 2.00
2 5 37.50 -] 3345 |= 4.05 X 0.653 = 2.645 [x 3 = 7.934
3 18 9150 |[-] 8850 |= 3.00 X 0653 |= 1.959  |x 3 5.877 7917 9.33
4 20 6250 |-] 53.33 9.17 X 0653 |=] 5988 [x 3 = 17.964 53.20 0.13
5 10 99.00 |-] 7035 |= 28.65 X 0653 |={ 18.708 |[x 3 = 56.125 70.32 0.03
6 13 53.00 -1 4785 |= 5.15 X 0.653 = 3.363 [x 3 = 10.089 42.07 5.78
7 11 2850 |-{ 945 |= 19.05 X 0653 |={ 12.440 |[x 3 = 37.319 9.26 0.19
8 7 92.00 -l 68.62 |= 23.38 X 0.653 = 16.267 |x 3 = 45.801
9 16 7450 |-| 61.01 13.49 X 0653 |=| 8809 [x 3 = 26.427 59.19 1.82
2-2 4 48.00 -1 26583 |= 21.47 X 0.653 = 14020 |x 3 = 42,060
2-3 8 108.00 |-| 83.41 24.59 X 0.653 16,057 |x 3 = 48.172
2-4 Q 58.00 -| 5480 |= 3.20 X 0.653 = 2.090 X 3 = 6.269
2-5 1 53.00 - 2725 |= 25.75 X 0.653 = 168156 |x 3 = 50.444
2-6 19 24.00 -] 1285 |= 11.156 X 0.653 = 7.281 X 3 = 21.843
2-7 17 67.00 -1 63.15 |= 3.85 X 0.653 = 2514  |x 3 = 7.542 62.40 0.75
2-9 15 43.00 -1 3882 |= 4.18 X 0.653 = 2.730 Ix 3 = 8.189 33.87 4.95
2-10 21 78.00 - 7571 |= 2.29 X 0.653 = 1.495 |x 3 = 4.486 69.73 5.98
2-11 22 23.00 - 23.00 |= 0.00 X 0.653 = 0.000 ix 3 = 0.000 21.44 1.56
2-12 3 8300 |- 71.38 |= 11.62 X 0.653 |= 7.588 |x 3 = 22.764
2-13 14 49.00 -1 46.26 |= 2.74 X 0.653 = 1.789 [x 3 = 5.368 44.32 1.94
2-14 2 7600 |-| 6209 |= 13.91 X 0653 {=f 9.083 |[x 3 = 27.250
2-15 6 73.00 -1 6321 |= 9.79 X 0.653 = 6.393  ix 3 = 19.179
2-16 12 8300 |-] 7011 |= 12.89 X 0653 |=| 8417 |x 3 = 25.252 70.10 0.01
2-18 23 39.00 -1 2175 |= 17.25 X 0.653 = 11.264 |x 3 = 33.793 )

*Product Thickness = Depth to Water (ft.) - Depth to Product (ft.)
**If Well Diameter is 2", use 0.16

**If Well Diameter is 4*, use 0.653
All measurements are from top of casing
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Elsvation Above Sea Level in Fset
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EMPIRE ABO GAS PLANT
GROUNDWATER CROSS SECTIONS

EDDY COUNTY, NEW MEXICO
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Elevation Above Sea Levelin Feet
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APPENDIX A3

WELL CONSTRUCTION OF NEW
WELLS
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APPENDIX A4

NEW MEXICO STATE ENGINEER
OFFICE WATER WELL REPORT




. Revised iune 1972
STATE ENGINEER ‘CE

WELL RECORD

Section |. GENERAL INFORMATION

Amoco Proauction Company Owner's Well No.
2.0. Box 249
Andrews, X 79714-0249

(A) Owner of weil
Street or Post Office Address
City and State

Well was druled under Permit No._._10n1tor Well #2-1 and is located in the:
Empire Abo

N " % _SE y NE wofSecton___ 3 Townsnip 185 Range 27¢E N.M.PM.
b. Tract No.— . of Map No. of the
c. Lot No..— . of Block No. of the
Subdivision, recorded in County.
d. X= feet, Y= feet, N.M. Coordinate System Zone in
the Grant.
(B) Drilling Contractor Alap Eadeg License No.__nD-1044
Address 1200 E. Bender, Hobbs, N.M. 88240
Drilling Began _10-6-92  Completed _10-6-92 Type tools _ROLAry Size of holeMin.
Elevation of land surface or at well is ft. Total depth of weu__150___. ft.
Compieted weil 13 T shallow O artesian. Depth to water upon compietion of weil dry {t.
Section 2. PRINCIPAL WATER-BEARING STRATA
[ Depth in Feet | Thickness } , W Estimated Yield —1'
I From To ! in Feet Description of Water-Bearing Formation | (gallons per minute) j
Section 3, RECORD OF CASING
Diameter Pounds | Threads | Depth in Feet | Length | Perforations ‘
(inches) ' per foot per 1n. Top | Bottom | (feet) ‘ Type of Shoe From To !
| I
| N | | !
|r
| | | |
Section 4. RECORD OF MUDDING AND CEMENTING
[ Depth in Feet B Hole Sacks Cubic Feet \
| From To Diameter of Mud of Cement Method of Placement

|
|
;
|

Section 5. PLUGGING RECORD

Plugging Contractor

Address I No Depth in Feet _| Cubic Feet
Plugging Method | © ~ Top Bottom of Cement
Date Well Plugged [ |
Plugging approved by: 2] !
3 ; :
State Engineer Representative 1 i 4
FOR USE OF STATE ENGINEER ONLY
Date Received
Quad FWL FSL
File No. Use Locauon No.




* aaation 6. LOG OF HOLE
“ ' Jemhmree!IO Thickness | ‘ Color and Type of Material Encountered i
T A CFill
‘ {l 3 2 ' Top Soil
s & |+ lcaliche
| {l & s ST " Brown Clay
17 3 : White Clay & Rock
Il 7 ' 20 ' 3 | vellow Clay & Sandstome
| 20 | 22 | 2 | vellow Clay
(' 22 { 28 | White Clay & Rock
28 ji 31 3 Red & White Clay
“ 31 a5 14 | White Clay & Rock
| a5 46 1 Yellow Clay & Rock
m a6 | 47 1 Yellow Clay
a7 | 80 - 33 White Clay & Rock
; J 80 | 81 E 1 ‘1 Yellow Clay & Rock
f . 81 | 85 4 | White Clay & Rock
85 | .95 10 Red Clay
i 95 104 9 White Clay & Rock
| 104 123 19 Red Clay
123 127 4 Red & White Clay
127 152 25 | Red Clay
152 160 ! 8 g Red & White Clay
|
i

|
i
{
1
i

1

Section 7. REMARKS AND ADDITIONAL INFORMATION

The undersigned hereby certifies that, to the best of his knowledge and belief, the foregoing is a true and correct record of the sbove
described hole.

;

7 - . /g/
Drillér J
INSTRUCTIONS: This form should be executed in triplicate, preferably typewritten, and submitted to the appropriate district office

of the State Enmineer. All sections. except Section 3. shall be answered as compietely and accuratety as possible when sny well is
driled, repared ot deepened When this form is used as a plugging record, only Section i{a) and Section 5 need be compieted.



‘ STATE EN’ER OFFICE

WELL RECORD

Section i. GENERAL INFORMATION

(A) Owner of weil Amoco Prodyction Company
Street or Post Qffice Address P .0, Box 249

Revised June {!

Owner's Well No.

City ana State Andrews, TX 78714-0249

Well was orilled under Permat No. Monitor Well #2-2
Empire Abo

and 1s located 1n the:

a o wSE  u_NE MofSection_ 3 Townsmp 185  Runge__27F N.M.P.
|
|

b. Tract NOeeee——__ of Map No. of the

c. Lot No. of Block No. of the

Subdivision, recorded in County.
d. X= feet, Y= feet, N.M. Coordinate System Zone 1
the Gran:
(B) Drilling Contractor Alan fades License No,_WD=-1044
Address 1200 £, Bender. Hobbs, N.M. 38240
Drilling Began — 10-6-92  Compieted _10-6-92 = Typercois ROLAry Sizeofhole®_3/4 i
Elevation of land surface or atwellis {t. Total depth of wei_____ 45 g
Completed well is (X shallow ! artesian. Depth to water upon compietion of wc!l.__39.______ le
Section 2. PRINCIPAL WATER-BEARING STRATA
| Depth in Feet | Thickness , ‘ Estimated Yield
I From To 1 n Feet | Description of Water-Bearing Formation | (gallons per munute)
T
|
39 45 ! 6 Gray Sand & Rock |
i
|

| (
|
|

Section 3. RECORD OF CASING

Diameter Pounds Threads Depth in Feet | Length T ) | Perforations
(inches) per foot per tn. Top i Bottom | (feet) ] Type of Shoe ' From To
. !
|4 |sch. 40 | | | a5 | L35 s
L ! ‘

| | |

N

Section 4. RECORD OF MUDDING AND CEMENTING

Depth in Feet Hole | Sacks i Cubic Feet [
. From To Diameter | of Mud ! of Cement

Method of Placement

NS U

|
|
|

Section 5. PLUGGING RECORD
Plugging Contractor

Address !' N : Depth in Feet | Cubic Feet
Plugging Method poNe Top Bottom ' of Cement
Date Well Plugged o i
Plugging approved by: o2 i
T T
i3 !
State Engincer Representative 3 t
FOR USE OF STATE ENGINEER ONLY
Date Received
Quad FWL FSL

File No Use

Location No.




)
Depthin Feet

'n 6. LOG OF HOLE
Color and Type of Matenal Encountered

L

Thickness

From e in Feet

o 2 2 Fill

Z s 3 Caliche

3 7 2 Yellow Clay & Rock

7 7. .5 Yellow Clay

7.5 15 7.5 White Clay & Rock
15 16 1 ' Red Clay

16 30 14 White Clay & Rock
30 31 % 1 Yellow Clay & Rock
31 39 | 8 White Clay & Rock
39 45 : 6 E Gray Sand & Rock

1

Section 7. REMARKS AND ADDITIONAL INFORMATION

¢ undersigned hereby certifies that, to the best of his knowledge and belief, the foregoing 1s a true and correct record of the above

described hole.
.y N ,
- Al " L%I d!z: )k\:iﬁiﬁ L7QCLL -

Drillér o)

INSTRUCTIONS: This form should be executed in tripiicate, preferably typewritten, and submitted to the appropnate district office
~t the State Engmineer. All sections. except Section 5. shall be answered as compietely and accurately as possibie when any weil s
drdled. repatred or deepened When this form 15 used as a piuggIng record, only Section 11a) and Section 5 neea be compieted.




Revised June 4972
. i STATE ENGINE.FICE

WELL RECORD

Section i. GENERAL INFORMATION

{A) Owner of weil AnQco Products Q0 Gompany Owner's Well No.
Street or Post Office Address P.O. 30x é4 9 —
City ana State Andrews, TX 79714-0249
Well was druled under Permut No. QN1 LOT W(é 11 =#2-3 and 1s located i the:
tmpire Abo
a. L w SE  w NE vofSecion___ 3 Townsmp__18S Range __27FE NMPM.
b. Tract No. of Map No. ol the
¢c. Lot No.— oo of Block No. of the
Subdivision, recorded in County.
d. X= feet, Y= feet, N.\M. Coordinate System Zone in
the Grant.
{(B) Drilling Contractor Alan Fades License No. HD-1044
Address 1200 E. Bender., Hobbs, N.,M, 88240
Drilling Began _9_'_21‘_92____ Compileted _9-28-62 Type tools Rotary Size of hole _0_3/4 in.
Elevation of land surface or atwelis— . ft. Total depth of well 105 — ft.
Compieted well is .} shallow (' arteman. Depth to water upon compietion of well _____9 7 HE

Section 2. PRINCIPAL WATER-BEARING STRATA

( Depth in Feet I Thickness . . i Estimated Yieid
From T Ta ' o Feet ! Description of Water-Bearing Formation ' (gallons per mnute) ~!
97 105 8 Wet Brown Sand & Red Cday ! 2 I
i 1

Section 3. RECORD OF CASING
Diameter Pounds | Threads Depth 1n Feet . Length i Type of Shoe Perforations }
(inches) per foot perin, Top ! Bottom . (feet) i From | To |
——
4 Sch. 40 | 105 | 95 | 105 |
i ) i
| | | | | | |
' | ; i |
| J | | | | L
Section 4. RECORD OF MUDDING AND CEMENTING
] Depth in Feet Hole | Sacks i Cubic Feet

" From To Diameter of Mud ! of Cement Method of Placement w
L J

Section 5. PLUGGING RECORD

Plugging Contractor
Address

i No. | Depth in Feet . Cubic Feet i

Plugging Method ‘ - Top ___Bottom ' of Cement |
Date Weil Plugged i i

Plugging approved by: 2 I

P03 ?

State Engincer Representative s |

FOR USE OF STATE ENGINEER ONLY
Date Received '

Quad FWL FSL

File No Use Location No.




N Section 6. LOG OF HOLE
coth in Feet Thickness 14. Color and Type of Materiai Encountered

From o in Feet
z 2 2 . Top Soil
Z ‘ 5 4 White Caliche & Caddy
A 7 ? 1 E Brow Clay
7 ; 11 4 .~ White Caliche & Clay
1 ; 12 1 i Brown (Clay
12 12.51 .5 % Brown Sandstone
12.5 | 15 ; 2.5 i Brown Clay & Sandstone
5 16 | 1 Yellow Clay
s a7 1y White Cidy & Rock
17 23 | s White Clay
23 f 25 E 2 Red Clay
25 | 29.5] 4.5 | white Clay
2005 | 37 7.5 | wWhite Clay & Rock
70 39 g | Rock
39 1 60 | 21 | unite Clay & Rock
50 | s0.5] .5 | srown Clay
60.5 63 ‘ 2.5 ; White Clay & Rock
63 64 1 } Yellow Clay & Rock
64 73 9 White Clay & Rock
73 76 3 Brown Clay
76 ! 83 ’ 7 White Clay & Rock
83 1 84 ! ! . Red Clay
a4 e | Red Clay & Rock
=2 S5 10 i White Clay & Rock
Qs ! 96 | Brown Sand
oh 37 i . White CTay
a7 Loq01 e | _Brown Sand
TUT | 105 L& 1 Red CTay

Section 7. REMARKS AND ADDITIONAL INFORMATION

The undersigned hereby certifies that, to the best of his knowiedge and belief, the foregoing 1s a true and correct record of the above
described hole.
~ , 0

1 [ L’%/ s
Ddédler v
INSTRUCTIONS: This form should be executed in triplcate, preferably typewritten, and submitted to the appropniste district office

of the State Enmneer sections. except Section 5. shall be answered as completety ang accurately as possible when any weliis
driiled. repairec or deepened. When this form 1s used as a piugging record. onlv Section I(a) and Section 5 need be compieted.

T s



' a n‘ ‘ ‘ Kevuaed June 1972
STATE ENGINE FFICE
WELL RECORD
' Section |. GENERAL INFORMATION
(A} Owner of weil Zaoco Productian Company Owner's Well No.
Street or Post Office Address — 2.0 _30x 249
' City and State ‘ndrews, Tx 79718-0249
Well was aruled under Permit No. MQUitor Well #2-4 and 1s located wn the:
Empire Abo
l . % % w_NE vofSection_3  Townsmp_183% Range _27E N.M.PM.
b. Tract No. of Map No. of the
c¢. Lot No.— . of Block No. of the
I Subdivision, recorded in County.
l d. X» feet, Y= feet, N.M. Coordinate System Zone in
! the Grant.
| l (B) Drilling Contractor Alan Fades License No. ___dD-1044
Address 1200 E., Bender, Hohhs, N.M. 88240
l Drilling Began _9-30-92 Completed 9-30-92 Type toois Rotary Sizeof hole_& 3/4in
Elevation of land surface or atwell is— ———____ ft. Total depth of well S8
“ Compieted weil is X shallow 1 artesan. Depth to water upon completion of well _L____ {1
Section 2. PRINCIPAL WATER-BEARING STRATA
Depth 1n Feet | Thickness . ) | Estimated Yield i
(l From To B in Feet l Description of Water-Bearing Formation ! (gallons per minute) (’
50 55 | 5 Brown Clay & White Clay | 2 |
|
] Section 3. RECORD OF CASING
Diameter Pounds | Threads Depth in Feet Length i Perforations
(inches) perfoot | perin. Top | Bottom (feet) | Type of Shoe From To
‘ i
1 l 4 sch. 4a | 55 | 45 | 55
| | | |
| 1 ‘ !
| m | | | 1 |
Section 4. RECORD OF MUDDING AND CEMENTING
{ Depth in Feet Hole Sacks Cubic Feet ]
" ! From To Diameter of Mud of Cement Method of Placement
[' Section 5. PLUGGING RECORD
Plugging Contractor
Address { No. | Depth 1n Feet Cubic Feet |
Plugging Method I -] Top Bottom | of Cement
Date Well Plugged— 11 1 :
Plugging approved by: 2 i
3 i
State Engineer Representative 1 X
[' FOR USE OF STATE ENGINEER ONLY
Date Received '
Quad FWL FSL
|] File No Use Location No.




e

, Section 6. LOG OF HOLE ‘
Deohh in Feet Thickness . ’

Color and Type of Matenal Encountered

From To in Feet

0 2 2 Top Soil

2 5 3 + Caliche

5 5 1 Brown Clay

5 15 9 " White Clay & Rock
15 : 16 ! ' Brown Clay

16 1 50 34 ' White Clay & Rock
50 ;52 2 | Brown Clay & Rock
52 53 1 | white Clay
53 : 53.5 i .5 Brown Clay
53.5| 54 | 5 | White Clay with Rock
54 i 55 | | Brown Clay

Section 7. REMARKS AND ADDITIONAL INFORMATION

The undersigned hereby certifies that, to the best of his knowledge and belief, the foregoing 1s a true and correct record of the abave
described hole.

: (V2

Drier Y

INSTRUCTIONS: This form shouid be executed in mnhcne preferably typewritten, and submitted to the appropriate district of fice
of the State Enmneer. All sections, except Section 5. shall be answered as completely and accurately as possible wnen any well 1s
drilled. repawred or deepened When this form s used as a Piugging record, oriy Section l(a} and Section § need be completed.




\
Revued June 1972 ‘
' STATE Eucu‘orncz
WELL RECORD

Section |. GENERAL INFORMATION

{A) Ownerof well — A00CO Production Company
Street or Post Office Address P.0. Box 249

Owner's Well No.

City and State Andr‘ewsi TX 79714-0249 !
Well was druled under Permit No. Monl ror Well #2-5_ indislocated in the:
Empire Abo
R _ 4w SE % NE_ % of Section 2 Townsup __ 188 Range 27E NM.P.M.
b, TractNOwee e Of MapNo. . of the
c. LotNo.—____ of Block No. of the 1
Subdivision, recorded in County.
d. X= feet, Y= feet, N.M. Coordinate System Zonew
the Grant,
(B) Drilling Contractor Alan Eades License No. +40-1044
Address 1200 E. Bender., Hobbs, N.M, 88240 |
Drilling Began —10-6-92 _ cCompleted . 10=6-32 __ _ Typeroois_ROtarY Size of hole—&_3/4n,
Elevation of land surface or at weil is ft. Total depth of weu_L.____ ft. \\
Completed well is g shallow (! artesian. Depth to water upon completion of well _iL____ ft.
Section 2. PRINCIPAL WATER-BEARING STRATA
Depth in Fect i Thickness _ Estimated Yield j
From To 1 in Feet Description of Water-Bearing Formation (gallons per minute) ‘
|
43 50 7 Gray Sand & Rock ! 2

Section 3. RECORD OF CASING

Diameter Pounds | Threads | Depth i Feet | Length X Type of Shoe Perforations | i
(inches) perfoot | perin. Top ! Bottom (feet) P From To
. Sch.40 | 50 40 | 50
|
|

Section 4. RECORD OF MUDDING AND CEMENTING
Depth in Feet Hole { Sacks 1 Cubic Feet ﬁl

- —

From To Diameter of Mud of Cement Method of Placement

| |
|

Section 5. PLUGGING RECQRD
Plugging Contractor

Address No. | Depth in Feet 1 Cubic Feet |
Plugging Method el Top Bottom | of Cement |
Date Well Plugged— y | |
Plugging approved by: 2 ! i
3 1
State Engineer Representative 1 |
FOR USE OF STATE ENGINEER ONLY
Date Received
Quad FWL FSL
File No Use Location No.




. iccnon 6. LOG OF HOLE
N ., Debthip Feet :
Lt Ce, T::C::::S Color and Type of Matenai Encountered ‘

From To

g ! : Top Soil & Fill

! 2 2 Caliche

4 ° 2 ; ‘Mite Clay & Rock
s o 3 vellow Clay

o s 5 unite clay & Rock
‘5 | 7 T ! 4 Rrown Clay

7 L3013 | wnjte clay & Pock
20 f 21 } 1 ‘ Brown Sandstone
21 | 43 | 12 . Hhite Clay & Rock
43 50 Z i Gray Sand & Rock

Section 7. REMARKS AND ADDITIONAL INFORMATION

he undersigned hereby certilies that, to the best of his knowledge and belief, the foregoing 1s a true and correct record of the above
described hole.

Driltere” o

INSTRUCTIONS: This form should be executed in tripbcate, preferably typewnitten, and submitted to the appropriate district office
of the State Enmineer. All sectyons, except Section S, shall be answered as completely and accurately as possibie when any well is
druled. rerarea or deepened. When this form i1s used as a plugging record. oniy Section 1(a) and Section 5 need oec compieted.

T T



‘ Revsed june 1972
STATE ENGINEEF.ICE

WELL RECORD

Section |. GENERAL INFORMATION

tA) Owner of well AMOCO P;?S?cgéinz‘ggmoany Owner s Well No.

Street or Post Office Address
City and State Andrew, X 3714-U243

Well was drilled under Permit No. Monitor Well *2 -6 and is located n the:
cmpire ADO
a. A A SE Ve NE Y% of Section _3._ - Township 185 Range 278 N.M.P M.
b. Tract No.— . ___ of Map No. of the
c. Lot No._——___ of Block No. of the
Subdivision, recorded in County.
d. X= feet, Y= feet, N.M. Coordinate System Zone wn
the Grant.
(B) Drilling Contractor Alan Eades License No,_nWD-1044

1200 E. Bender, Hobbs, N.M. 88240

Address
Drilling Beu%-_Z_Q_J;Z____ Compieted _9-29-892 Type tools _ROtAry Size of hote _&_374 in.
Elevation of land surface or at wedl is. ft. Total depth of weu_z_’____ t.

Compieted well is j shallow (1 artesian. Depth to water upon compietion of well

Section 2. PRINCIPAL WATER-BEARING STRATA

8 =

Depth in Feet j Thickness : . ' Estimated Yield 1
From To in Feet Description of Water-Bearing Formation (gallons per minute) !
18 21 4 Gray Clay 2

Section 3. RECORD OF CASING

|

Diameter Pounds Threads Depth in Feet | Length ] Type of Shoe T Perforvnuons )
(inches) per foot per in. Top " Bottom | (fee) | From | To |
M 1
4 Sch. 40 21 ] 11 | 21

l |

|
i

| |

1

Section 4. RECORD OF MUDDING AND CEMENTING

Depth in Feet Hole Sacks Cubic Feet
From To Diameter of Mud of Cement Method of Placement

Section 5. PLUGGING RECORD

Plugging Contractor

Address No v Depth in Feet ! Cubic Feet
Plugging Method - Top Bottom | of Cement
Date Well Plugged 1 |
Plugging spproved by: s |
i3 1 :
State Engincer Representative 4 T
FOR USE OF STATE ENGINEER ONLY
Date Received .
Quad FWL FSL
File No Use Location No.




From T in Feet

K ! S:‘&OG OF HOLE
Jcothin Feel Thickness Color and Type of Mstenal Encounterea '

e

Section 7. REMARKS AND ADDITIONAL INFORMATION

&

‘he undersigned hereby certifies that, to the best of his knowiedge and belief, the foregoing 18 2 true and correct record of the above

described hoie.

Dnlleg /

INSTRUCTIONS: Thus form shouid be executed in triphcate, preferably typewritten, and submitted to tne appropriate district office
of the State Engineer. All sections. except Sechion S, shall be answered as completely 3ng accuratety as possible when any weii 1%
irdied. repaired or deenenea When this form is used as a plugging record, oniy Secuion Jia) sand Section 5 need be compieted




‘ Revised June 1872
STATE ENGINEER OF.

WELL RECORD

Section |. GENERAL INFORMATION

(A) OQwner of well AMQgQ PY‘OOUELL"H‘COmQanL Owner s Well No.
Street or Post Office Address 2.0 . 30X %*9 -
City and State Angrews, “X "3714-0249

Well was druled under Permut No.__M0n110r wWell] #2-7 ina is located in the:

Empire ADO

a, Y o —SE y_NE v of Secon 3 Townsup 123 Range a3 N.M.P.h.
5 Tract NOwee e of Map No. of the
¢. Lot No.———___ of Block No. of the
Subdivision, recorded in County.
d. X= feet, Y= feet, N.M. Coordinate System Zone 1n
the Grant.
{B) Drilling Contractor Alan Eades License No. ~D-1044

1200 E. Bender, Hobbsg, N, M, 38240

Address
Drilling Began —10-5-92  Compieted ..10:5-92  Typerools _ROLATY Size of hole & .2/ in.
Elevation of land surface or at well 1s ft. Totai depth of wel 83
Completed well is ] shallow ' artesian. Depth to water upon compietion of welloS7. it
Section 2. PRINCIPAL WATER-BEARING STRATA
f Depth in Feet " Thickness ! . ! Estimated Yieid
! From A ' \n Feet Description of Water-Bearing Formation (galions per minute)
1 * =
57 63 g | Gray Clay L :
| 1
) ‘ l w |
| l | ! |
i | 1
| ‘
I
Section 3. RECORD OF CASING
! Diameter Pounds | Threads | Depth in Feet ' Length | R I Perforations i
1 | !
| (inches) ' per foot perin. Top Bottom ! (feet) | Type of Shoe | From To
[ { i ! i 1 i
L4 Sch. 40 83 ‘ 1.&1 23
1 ' I | | h .
| | | | | | | | z
Secuon 4. RECORD OF MUDDING AND CEMENTING
[ Depth in Feet Hole | Sacks {  Cubic Feet
" From To Diameter of Mud i of Cement Method of Placement }
1 i
| |
l !
|
] | |
| j
H ! |
Section 5. PLUGGING RECORD
Plugging Contractor
Address £ No Depth in Feet . Cubic Feet
Plugging Method . © Top Bottom - of Cement
Date Well Plugged. [ i ; ;
Plugging approved by: 2
3
State Engineer Representative I ;
FOR USE OF STATE ENGINEER ONLY
Date Recerved
Quad FWL FSL
File No Use Locauon No.




.
'

Sc‘. LCG OF HOLE g.

ll Froi\’”'"'" F"‘TO TT;”?::f’ Color and Type of Material Encountered
[I 2 : Fill
! 4 3 Top Soil
4 7 3 Caliche
7 10 K Black Clay
10 13 3 ! White Clay & Rock.
13 16 3 Gray Clay
| 6 24 8 wWhite Clay & Rack.
| 2 26 | 3 __ arown Clay
26 | 40 14 J Mhite Clay & Rock
40 I 41 | ! j Gray (lay
41 'i _ 55 14 ‘ White Clay & Rock
55 63 8 § Gray Clay

f i

S N T O I O

l

described

hole.

of the State Engineer

Section 7. REMARKS AND ADDITIONAL INFORMATION

The undersigned herepy certifies that, to the best of his knowiedge and belief, the foregoing 1s s true and correct record of the above

(HpnFrany ot Ers

Druler ¢/

INSTRUCTIONS: Thus form shouid be executed in tripbicate, preferabiy typewnitten, and submitted to the appropriate district office

All sections. except Section §. shall be answerea as compietely ana accurately as possibie wnen any weil i
drifled. repawred nr “==nened When this form 18 used as a piugging record, oniv Section I(a) snd Section 5 need be completed.



. STATE ENGINEER 0’

WELL RECORD

Secuon |. GENERAL INFORMATION

Zmoco Progauction Company

iA) Ownerof weil - =
C. Zox 249

ROVMOU 4uil® 170

Owner's Well No.

Street or Post Office Address = << —
City ang State ‘ngrews, 1 73714-0249

Well was orilled under Permit No Mor_‘ 1tor Well #2-9 ind 1s iocated in the:
tmpire Abo
. " w_SE W _NE  %ofSection s Townsup___ 25 Range 27K N.M.P.bi,
b. Tract No. of Map No. of the
¢. Lot No. of Block No. of the
Subdiviuon, recoraed 1n County.
d. X= feet, Y= {eet, N.M. Coordinate System Zone in
the Grant,
(B) Drilling Contractor —A1an_Eades License No. W0-1044
Address 1200 £, Bender
Drilling Began 10792 Compieted 10-7-92 Typetoois — 20L3CY  Sizeofhol 3/ 4 _un.
Elevation of land surface or at well i {t. Total depth of wellen 30 11,
Compieted well is fj shallow ! artesan, Depth to water upon compietion of well - He
Section 2. PRINCIPAL WATER-BEARING STRATA
! Depth in Feet | Thickness ‘ Estumated Yieid
From - To . in Feet Descripuon of Water-Bearing Formation (gallons per minule)
|
31 ! 40 ) ’ Gray Clay & Bark o)
| . .
| | | |
| | |
Section 3. RECORD OF CASING
| Dismeter | Pounds Threads | Depth in Feet ! Lengtn | ! Perforations
‘: (inches) | perfoot perin. | Tap Bottom (feet) ! Type of Shoe " From | To
| | | | | | |
4 i Sch.40 ‘ I 40 30 e
| : |
] L | | ; | | !
' | | :
! i f | ’ | |
Section 4. RECORD OF MUDDING AND CEMENTING
I Depth in Feet | Hole Sacks Cubic Feet
From To ! Diameter of Mud of Cement 1 Method of Placement

e

|

| |
| | i
| |
| | |

Section 5. PLUGGING RECORD

Plugging Contractor

Address ' No i Depth 1n Feet ¢ Cubic Feet

Bottom + of Cement

Plugging Method . Top

Date Well Plugged—. L

Pluggng appraved by:

State Engineer Representative X

FOR USE OF STATE ENGINEER ONLY

Date Recerved
Quad

FWL FsSL

File No Use Locauon No.




[ I i Qn 6. LOG OF HOLE .

J Fm:emh = F":._J T}:c;::(ss Color and Type of Material Encountered
‘
‘J ' 8 ‘- . ! Fill & Top Soil
1 3 3 2 " Caliche
: : 2 ‘ ___Ped Clay
4 10 e White Clay & Rock
10 e ‘ ) Gray Clay
j a1 20 ' unite Clay & Rock
31 g 40 ‘; a Gray Clay & Rock
| |
| |
| | |

NI SN SN S——

Section 7. REMARKS AND ADDITIONAL INFORMATION

-+¢ undersigned hereby certifies that, to the best of his knowiedge and belief. the foregoing 13 a true and correct record of the above
described hole.

L, ~ . . s
S \.A—A ~ - el i I
- .2V RN G RN s il

Dril{er

|
I
I
I
|
I
|
I
I %
|
|
I
]
I
|
I

NSTRL‘CTI')VS This form shouid be executed |n tnpucl[e preferably typewritten, and submitted to the appropriate district office
' the Stiate Enmneer. All sections, except Section 5. shall be snswered as completely and sccuratery as possidle when sny well s
triiled cecmired e Aaepanad When thig farm g used 8¢ 8 piURging record. oniy Section 1(s) and Section $ need be completed,



Hevised June 1972
. STATE ENGINEE‘ICE

NELL RECORD

Secuon |. GENERAL INFORMATION

iA) Ownerof weil _A00CD ;””W‘JC":"N -Ipany Owner s Well No.
Strees or Post Office Adaress 2.0 20X 49
City and State sodrews, TX T23714-0249
Well was ariled under Permit NoManyraor well =2-40 and is iocated in the:
Empire AboO
a ‘. v SE % NE__ :iofSecnon _ 2 Townsnip 185 Range a7¢ N.M.P.N.
b, TractNo. oI Map No. of the
c¢. LotNo.—__ of Block No. of the
Subdiviuon, recoraged in County.
d. X= feet, Y= feet, N.M. Coordinate System Zone in
the Grant.
(B) Druling Contractor Alan Fades License No._ND-1044
Address 1200 £ 8ender, Hobbs, N M 28240
Drilling Began —3229:-82  Completed —3=29-92_ __ Type tools _ROLALY Size of hale ©_3/4 .
Elevation of land surface or at well is ft. Total depth of well 75
Compieted well 18 D shalow . artesian. Depth to water upon compietion of well 64
Section 2. PRINCIPAL WATER-BEARING STRATA
Depth in Feet | Thickness | ; Estimated Yield
From To n Feet : Description of Water-Bearing Formation (gailons per minute)
64 | 75 | 11 | Red Clay 2
1
| |
| | | |
! | {
| | | | |
| ‘ ‘
| | | |
Section 3. RECORD OF CASING
[ Dismeter | Pounas | Threads ! Depth in Feet ' Length t Type of Shoe ! Perforations
| (inches) | perfoot | perin. | Top Bottom ! (feet) i\ From To
[ | | [ ! | »
4! scn. ao f | 75 : | 65 75
) ' i ) : : i i ;
! i | : ! i ‘
! ; ; i i i }
| r | { . | i
Section 4. RECORD OF MUDDING AND CEMENTING
[ Depth in Feet . Hole | Sacks | Cubic Feet |
! From To ! Diameter ) of Mud | of Cement Method of Placement
| )
| | | |
T
|
| | | | |
| ! ;
| | | | |
Section 5. PLUGGING RECORD
Plugging Contractor
Address N Depth in Feet Cubic Feet
Plugging Method R Top Bottom of Cement

Date Well Plugged i

Plugging approved by: i

I foa oo |-~

State Engineer Representative T

FOR USE OF STATE ENGINEER ONLY

Date Received
Quad FWL FSL

File No Use Location No.




PR ‘tmn 6. LOG OF HOLE
Depth in Feet Thickness

p - in Feet Color and Type of Material Encounterea
rrom L2

ﬂ' 7 ! ! Fill

1 : 1 Caliche

z 2 ! Gray Clay & Caliche
: ‘ 2 1 Red Clay

4 11 7 White Clay & Rock
o 15 4 Red Clay

15 : 24 Q White Clay & Rock
24 L 19 ' Red Clav & Rock mixed with White Clay
43 ' 54 2 1 j Red Clay

54 58 4 . White Clay & Rock
58 . 64 5 Red & White Clay
64 75 11 | Red Clay

Section 7. REMARKS AND ADDITIONAL INFORMATION

The undersizned hereby certifies that, to the best of his knowledge and belief. the foregoing 1s a true and correct record of the sbove
described hole.

Dniler v </

INSTRUC TTIONS. Thus form should be executed in tripucare, preieraply typewritten, and submitted to the appropnate distnict office
“t the State Enmineer Al sections. except Secticn 3. snall be answered as compietely ana accurately as possibie wnen any weii s
irijled. reraired or deepencd When tnrs form 1s used as a Diugging record. oniv Section lia) and Section 5 need be completed.




. Revisad june 1972
STATE ENGINEER.CE

WELL RECORD

Section | GENERAL INFORMATION

AMOCO D;o%ucgéonazgmoanv Owner's Well No.
. . cOX <
Andrews, X /3714-0249

1A) Owner ot weil
Street or Post Office Address
City and State

Well was aruled under Permut NoMf0n 1tor Weli #2-131 and 1s located 1n the:
Empire Abo
a . WSt wNE  wofSecnon__3 Townshup 185 Range :TE N.M.P M.
b. Tract No.e . of Map No. of the
c. Lot No. e of Block No. of the
Subdivision, recorded 1n Counry.
d. X= {eet, Y= feet, N.M. Coordinate System Zone in
the Grant.
(B) Druling Contractor Alap Eades License No.__WD-1044
Address 1200 E. Bender, Hobbs, N.M. 88240
Drilling Began — 3-29-92 _ Compieted _9-20-92  Typetools_ROtAry Sizeof hate 8378 in
Elevation of land suriace or at weil is ft. Total depth of well 20 ft.
Completed well 13 X3 shauow artesian. Depth to water upon compietion of weil
Section 2. PRINCIPAL WATER-BEARING STRATA
f Depth 1n Feet ' Thickness | ; Estimated Yicid
From ' To in Feet Description of Water-Bearing Formation " (gallons per munute)
| ! | :
[[ 14 ! 20 ' Gray Clay I 2
! i
o | | |
f 1 i ;
i ! : ' |
i | }
| | | |
Section 3. RECORD OF CASING
' Diameter | Pounds : Threaas | Depth 1n Feet " Lengw Type of Shoe , Perforauons
: {inches) | perfoot ' permn. Top -~ Bottom (feet) From To
I | ! i .
i i | | |
o lsn o ag) 1 | | 20 10 20
i l ! 1 ; } i :
! ; | l i [‘ , .
| L ! | | ' i | 1
Section 4. RECORD OF MUDDING AND CEMENTING
! Depth in Feet ] Hole ; Sacks . Cubic Feet |
! From To | Diameter i of Mud 1 of Cement ' Method of Placement
i )
| | | |
T T ;
| | | |
Section 5. PLUGGING RECORD
Plugging Contractor
Address CON Depth in Feet " Cubic Feet
Pluggaing Method ;e Tcp Bottom ot Cement
Date Well Plugged_— . !
Plugging spproved by: |2
—
1 3
State Engineer Representative 1
FOR USE OF STATE ENGINEER ONLY
Date Recerved '
Quad FWL FSL
File No Use Location No.




Section 6. LOG OF HOLE

. Ciepth in Feet Thick
- s ‘ Color and Type of Matenal Encoumercd'

From TA in Feet

: z Z Too Soil

2 s 4 Caliche

A N ‘ . 8rown & Gray Clay
N 3 ‘ 2 Brown (lay

2 . ia ‘ 10 White Clay & Rock
‘2 20 ‘ ! Gray Clay

Section 7. REMARKS AND ADDITIONAL INFORMATION

The undersigned hereby certifies that, to the best of his knowledge and belief, the foregoing s a true and correct record of the above
described hoie.

Dnller -
INSTRUCTIONS: Thus form shouid be executed in tripicate. preferably tvpewritten, and submitted to the appropriate district of{ice
of the S:ate Enmineer Al sections, except Section 5. shail be answered as completely and accurately as possibie wnen sny wei 15
drilled, repaired or geepened When this form 1s used as a plugging record, only Section l(a) and Section S need pe compieted.

I |
1

/ : [ . ' rs ; L:. P
e Y dou.: e L Ll

B N,



‘ STATE ENGIN‘FF(CE

WELL RECORD

Secuon |. GENERAL INFORMATION

Ravised june tv72

(A) Ownesof weil AmQcg Praduction Lampany Owner s Well No.
Street or Post Office Aadress — = 0. 20X 239
City and State indrews, X 737414-0249
Well was arulled under Permit No._Man1tor Well #2-12 «na 1s locatea in the:
tmpire Abo
a Yo Y SE s _NE L tof Secuon 2 Townsmp __L8S Range 215 _ N.M.P.M.
5. Tract No.— o of Map No. of the
c. Lot Noiee__ 5f Block Na. of the
Subdivision, recorded tn County.
d. X= {eet, Y= feet, N.M. Cooradinate System Zone unn
the Grant.
{B) Drilling Contractor Alan fades License No. 40-1044
Address :200 F. BRender, Hohbs, M. M R8240
Drilling Began — . '0-1-92  Compieted _10=1-92 _ _  Type tools [otary Size of hole 5.2/ 4 in.
Elevation af land surtace or at well is ft.Totaldepthof well 80 ft.
Compieted well 1 3 shallow _  artesan. Depth to water upon compietion of well — 24 1
Section 2. PRINCIPAL WATER-BEARING STRATA
{ Depth in Feet i Thickness | Estimated Yield
From To n Feet Description of Water-Bearing Formation (gallons per minute)
| I i i i
! 74 . 80 i 6 l Red Clay 2 .
o v v
| ! | l |
| ﬁ | 11 |
| | ! ! !
| | | | J’
Section 3. RECORD OF CASING
! Diameter ' Pounas | Threaas | Depth in Feet . Length Perforations
| (inches) - perfoot | permn. Top ' Bottom (feet) Type of Shoe From To
1 I
! ! ! ] | i ! ! :
4 Sch. 40| ! | 80 ' 70 80
: ‘ | ? i f * :
; ) 1
L \ [ i | I | }
Section 4. RECORD OF MUDDING AND CEMENTING
| Depth tn Feet ) Hole | Sacks | Cubic Feet
. ! ‘ i
! From To | Diameter | of Mud I of Cement | Method of Placement
i | | !
l | ! r |
v } - —
| | | | | [
| ] ‘ ‘ .
! |
4 | { |
Secuon 5. PLUGGING RECORD
Plugging Contractor
Address - Depth in Feet . Cubic Feet
Plugging Method [~ Top Bottom of Cement
Date Well Plugged_ )
Piugging approvea by: N
State Engineer Representative ;
FOR USE OF STATE ENGINEER ONLY
Date Recewved :
Quad FWL FSL

File No Use Locauon No.




Section 6. LOG OF HOLE

i) -
l eoth jn Feet Thxcfncss Color and Type of Matenal Encountered '
From T- in reet
» z .5 Top Soil
l z 2 1.5 Caliche
2 13 " White Clay & Rock
' 13 15 2 Brown Clay & Rock
15 P23 8 White Clay & Rock
l 23 24 1 Brown Clay
24 37 13 White Clay & Rock
37 42 5 Brown Clay & Rock
i 1
l a2 o 52 10 White Clay & Rock
52 53 o " Brown Clay
' 53 ! 60 7 White Clay & Rock
60 66 .6 © Gray Clay & Rock
l 66 - 75 -9 White Clay & Rock
75 80 5 Red Clay
l N 1
l | 1
| ! '
| | ;
l | |
| ) ‘
! i
l l | :
| ! |
l | ‘ |
I t
|
) | §
' |
j
Section 7. REMARKS AND ADDITIONAL INFORMATION
l ne undersigned herebv certifies that, to the best of his knowledge and belief. the foregoing is & true and correct record of the sbove
dgescriped hole.
/LA /Adjd /]1/‘\ k/iﬂ ~////C(/y
Dnitey
INSTRUCTIONS: This (orm snould be executed in tripiicate, preferably typewritten, and submitted 10 tne appropnate distnet office
ot the State Enmneer. Ay sections, except Section . shall be answered as comptetely gnad sccurately as possipie wnen any welj:s
driled. rer~ired or deepened When this form 1s used as a plupging recard. oniv Section tin) and Section S need de compieted.

B



‘ STATE zucm:z&ncs

WELL REC

Secuon |. GENERAL INFORMATION

(A) Ownerof wel — ~2QC0O SroquUglion _21pany

ABYMOU Jund i¥ )i

Owner's Well No.

Street or Post Office Address SLD. 2ox J£d

City and State ‘ngrews “ A S23714-5249

Welj was oriiled under Permit No. yopjtor Well 2 2-'2.nduiocated n the:
Empire Abo
" % 1w S92 4 HE  wofSecton._ S Townsup__ 23S Range — NM.PM.
b. Tract Nowe____ of Map No. of the
c. Lot Noeee— . of Block No. of the
Subdivision, recorded in Counry.
d. X= feet, Y= [eet, N.M. Coordinate System Zone tn
the Grant.
(B) Drilling Contractor 2lan Fadeg License No. 40-1044
Address 1200 F. Bender . dabhg UM 28240
Drilling Began —0=7-92 __ Completed A0=7-92 _ Typetoou__2ntary Size of hole A2/ 4 in.
Elevation of land surface or at well 15 ft. Total depth of welleem— A6 {1
Compieted wedl 13 T shadow ) arteman. Depth 1o water upon compietion of weldl e 20 ¢
Secuon 2. PRINCIPAL WATER-BEARING STRATA
“ Depth in Feet |  Thicknes , Descripuon of Water-Bearing Formation i Estumated Yield
From To in Feet P ng (gallons per munute)
Y R 1 | White Clay & Rock i
TR T 2| Red cClay {
I 46 | 3 | Gray Clay & Rock 1
‘{ 46 [ ] Gray Clay (
Section 3. RECORD OF CASING
- T
Dame | e | e pmmafe Gy | Tecorshe - lamen
N 4 ' Sch. 40i l f 46 ‘ ‘ 36 ! 46
| | | | | | | i
] 1 | | 1 ! 1
Section 4. RECORD OF MUDDING AND C;MENTING
| p,ol,):im - Fmro ! D::::er osfﬁ'd ‘ g?%fr:::: ' Method of Placement

|
| |

| | |
|
|

|

Section 5. PLUGGING RECORD

Plugging Contrsctor

Address I No | Depth 1n Feet Cubic Feet
Plugging Method ; C Top Bottom . of Cement
Date Well Plugged 1
Plugging approved by: o2
HER
State Engineer Representative !
FOR USE OF STATE ENGINEER ONLY
Date Received
Quad FWL FSL
File No Use Location No.




|

“ Lo ' ‘w 6. LOG OF HOLE .

Fmi""" - F"’TO Thicxness Color and Type of Material Encountered
ol ! ! Fill
L 3 2 Top Soil
T 5 3 | White Clay & Rock
g 7 1 5 Red Clay & Rock
7 19 12 ' White Clay & Rock
ca ' 3p 11 ' ped Clay
30 . 36 6 | wWnite Clay & Rock
3 36 i 40 % 4 E Red Clay
40 41 1 ; White Clay & Rock
tr a3 L 2l ped clay
43 5 46 % 3 l Bray Clay & Rock
6 | ! | Gray Clay
4
|
!

Section 7. REMARKS AND ADDITIONAL INFORMATION

¢ undersigned hereby certifies that, to the best of his knowiedge and belief. the foregoing is a true and correct record of the above
described hole.

L - ' o e —
- C Al L f///m I ';:gA —— f\d/f
T Drilter -

-

INSTRUCTIDONS: This form should be executed in triplicate, preferably typewritten, and submatted to the sppropriste distnict office
~f the Siste Enmneer. Ai( tections, except Section 5. shall be answereq a3 compietely ano accurately as possibie when any we(| |3
Arilled. rerarred or deepened When this form is used a3 2 piuggng recora. onty Sectioh Ha)and Section 5 need be completed.

T N



Revised june 1973
. STATE ENGXNEE.FICE

WELL RECORD

Section |. GENERAL INFORMATION

IA) Owner of weil Amoce Production Company Owner s Weli No.

Street or Post Office Aadress °.0. gox 249 -
City ana State indrews, "X 79714-0249

Well was aruled under Permit No._ 40N 1T0r Well 52-'4  ,nq.sjocated in the:

8 “ wSE s _NE viorsecton___ 3 Townsip 185 Range __27E N.M.P.N.
b. Tract No.ee_—___ of Map No. of the
c. Lot Nowwee e of Block No. of the
Subdivision, recorded tn County.
d. X= feet, Y= feet, N.M. Coordinate System Zone in
the Grant.
(B) Driiling Contractor Alan Eades License No. #D-1044
Address 1200 E. Bender, nobbs. N, M, 88240
Drilling Began __M__ Compiected _LQ;S_‘.L Type tools Rotary Size of hale 0.3/ 4:n.
Elevation of land surtace or at well 13 {t. Total depth of well. 73
Compieted well 13 I] shallow L artesian. Depth to water upon compietion of well__ 87 @
Section 2. PRINCIPAL WATER-BEARING STRATA
[ Depth in Feet | Thickness | : Estimated Yield
r From T To ? n Feet : Description of Water-Bearing Formation (gallons per munute)
| ; ,

67 73 | 6 | Red Clay i 2 !
i
1

| ‘ |

Section 3. RECORD OF CASING

Diameter l Pounds | Threads | Depth 1n Feet ! Length i ! Perforations
(inches) | perfoot | perin. | Top ' Bottom ! (feet) ' Type of Shoe ' From To
| l t |
4 LS¢h, 40 } ! Z3 i L A3 A
! ! ! i | ! i i
| | ! t [ [ ¢ ;
| ! | ‘ '
; 1 [ | l l
Secuon 4. RECORD OF MUDDING AND CEMENTING
{__ Depth inFeet I Hole ‘ Sacks i Cubic Feet
! From To ! Diameter 1 of Mud ! of Cement 1 Method of Placement
' |
| | | |
|
| | ! |
Section 5. PLUGGING RECORD
Plugging Contractor
Address by Deptn in Feet Cubic Feet
Plugging Method ;oo T Top Bottom  of Cement
Date Well Plugged. ; |
Plugging approved by: ’ N
, 3
State Engineer Representative 3
FOR USE OF STATE ENGINEER ONLY
Date Received
Quad FWL FSL
File No Use Locauon No.




-.lllllllll“IIIlIIlIIlIIIIIIIIIIIlIIIIllIlllllIIIIlIIIIIIIIIII-II-----F

Section 6 LOG OF HOLE

.
Uepth 1n Feet

T‘hlc!(ncss t Color and Type of Matenai EncountendT

- in Feet
i 2 2 Top Soil
2 4 2 Caliche
2 z 1 __Gray Clay
: o ! __White Clay & Rock
A z 1 _Red Clay
Z | 12 £ _White Clay & Rock
2 14 2 Brown Clay
1A f 19 £ } White Clay & Rack
19 | 195 % ol ; Hard Sandstone
19.5 | 20 | 8 [ Yollow Clay
20 f 27 b : White Clay & Rark
27 . 21 4 ; Gray Clay
21 | X4 19 | White (Clay & Rack
50 £3 2 — Grax Clay
53 60 7 . White Clay & Rock
_6Q | £5 [ LY | Gray Clay
£5 .__Rf ? 1 . Brown Clay
ce |71 | 7 | Red Clay

Section 7. REMARKS AND ADDITIONAL INFORMATION

The undersigned hereoy certifies that, to the best of his knowiedge and belief, the foregoing is a true and correct record of the above

described hotle.

ﬂ{[[x__j%ffﬂz J /’)2/\//6\4/ u—&w

Driller ¢

INSTRUCTIONS: This form should be executed in triphcate. preferably typewritten. and submitted to the appropriate district office

of the Siate Enmneer

Ailsections, except Section §. shatl be answered as compietely and accurately as possibie wnen anv well s

drudle!, reprred or aeerened When tnis torm s used as a piugging record. onty Section l(a) and Section 5 need be completea,




Revised june iv7

STATE Ech‘! OFFICE
WELL ORD

Section {. GENERAL INFORMATION

‘A) Owner of yell AROLS ProdusTion Tompany Owner s Well No.

Street or Post Office Address 2.0

Ay T AQ

City and State S0Arews X 73714-0249

well was arulled under Permut No.._Manitop wejl z2-15 4N 18 located 1n the:

a. " e SE v NF % of Section 2 Townsmp 18S Range A N.MPY
b, Tract No._____ . of Map No. of the
¢. Lot No.——____ of Block No. of the
Subdivision, recorded 1n County.
d. X= feet, Y= feet. N.M. Coordinate System Zone v ‘
the Grant
{B) Drilling Contractor Alan Fadss License No.____dD-1044
Address 1200 F_ Sepaer  Hobhhs N M 38240
Drulir;g Began —10:-2-92 _ Compieted ._20-2-92 __ _ Typetools.Ratary Size of hole o2 /din
Elevation of land surisce or at well is ft. Totaldepthof well .20t

Compieted weil 13 X shallow C artesian.

Section 2. PRINCIPAL WATER-BEARING STRATA

Depth m Feet ! m°:"°(“ 1 Description of Water-Bearing Formation ‘ ( Em‘wd,:“:ﬁe)
From To o ree gallons per min
osa 70 | 6 |wWhite Clay & Rock (64-65) ;
| | | 6ray Clay (65-70) |
T a
| | | |
Section 3. RECORD OF CASING

| Diamewcr | Pounds | Tweas Toiepm WIS LU Typeofshes  ———lomotauoms
| f 70 i | 60 70

+

i

!
{
! 4 ]Scn. 40
’ |

|

; | |

Sectuon 4. RECORD OF MUDDING AND CEMENTING

I Depth in Feet ! Hole |
’ From To | Diameter |

Sacks © Cubic Feet

of Mud [ of Cement Method of Placement

| | |
|

—_— -

Plugging Contractor

Section 5. PLUGGING RECORD

Address

' No Depth in Feet Cubic Feet
Pluggping Method . C Top Botrom of Cement
Date Well Plugged [
Plugging approved by: R
i3
State Engineer Representative n
FOR USE OF STATE ENGINEER ONLY
Date Recerved
Quad FwWL FSL
File No Use Location No.

|

Depth to water upon compietionot well -Dd 1



Saction 6. LOG OF HOLE

< J
*Deptn in Ft Thick
2 ce! lexness Color and Type of Matenal Encountered

From T- in Feet
. z 2 Top Soil
z £ 3 Caliche
s 7 2 Gray Caliche
7 15 3 White Clay & Rock
15 17 2 8rown Clay
17 30 13 L;hite Clay & Rock
30 32 2 Gray Clay

J 32 ' a5 ' 43 yhite Clay & Rock
45 | 46 ‘j 1 __Yellow Clay & Rock
86 | 50| 4 i wWhite Clay & Rock
so ! 53 3 Gray Clay & Rock
s3 ' 63 10 wWhite Clay & Rock
£3 - 64 1 Yellow Clay
54 65 ! White Clav & Rock
65 ' 70 5 Gray Clay

Section 7. REMARKS AND ADDITIONAL INFORMATION

he undersikned hereby cerufics that. to the best of his knowledre and belief, the foregoing s a true and correct record of the above

described hole.

, s . -

- ¢ . L /]

S S I
- Dallier -

INSTRUCTIONS: Thus form shouid be executed in triplcate. preferably tvpewnitten, and submitted to the sppropnate district office
of the State Enmineer. Al sections. except Section 5. shall be answered as compieteiv ana accurately as possibie when any weil is
drilled. rerired or geepened When this form is used as a piugging fecord. oniv Section i(a) and Section 5 need be compieted.

1
|

" T



1A} Owner ot weti

LA DdrAaArcTAn

STATE ENGINEERQICE

WELL RECORD

Section | GENERAL INFORMATION

Revisead June 1977

Jwner s Weil No.

Street or Post Otfice Aadress

City ana State narews., - YRS
‘Well was gruled under Permut No 201 T2r wel: 22-°'q ina is located in the:
tmplre ADO
2. . o SE o.UE sotSecuon_Z Townsmip 2% Range JC N M.PA
5. Tract No st Map No 2l the
¢. Lot No. e 2f Block No. of the
Subdivision, recoraed in County.
d. X= feet, Y= feet. N.M. Coordinate System Zone 1n
the Grant.
.B) Driling Contractor tlan Fades License No. 40-1044
Address _ ‘200 E. 2pnder . =ahhs, Y M 28240
7-30-9 . 9-30-92 Rotary ) 63/4
Druling Began — 30-92 Completea Type tools . Size of hole —— i,
. : o ' 30 .
Elevation o! land surtace or at wells fi. Total deptn of well .
t_ompieted well 1s 2 shailow _ artesian. Depth to water upon completion of weil 4 e

Section 2. PRINCIPAL WATER-BEARING STRATA

Deoth in Feet Thickness ' . Estimated Yield
From Ta .n Feet Description of Water-Bearing Formauon (gallons per mnute)
[ i . )
|74 . 80 ‘ 6 ' Red Clay 2 :
; 1 i | }
! i ! i
i i
; ? ! !
) ' B
i | B .
| | | 1 ‘ j
Section 3. RECORD OF CASING
i' D_umezer | Pounds ; Threaas | Deptn 1n Feet Length Type of Shoe ' Perforations
{inches) | pertoot ! perin, Top Bottom - ifeet) From To
! ‘ ! . .
4 P Sch. a0l ~ 20 70 30
i ; | ! . |
1 | ‘ ! 4 ; |
Section 4. RECORD OF MUDDING AND CEMENTING
Depth in Feet .H°l° S.'Cks . C‘.’bic Feet Method of Placement
From To : Diameter of Mud of Cement
| ! | |
1 ! i i
4 ' '
i 1 .
: | !
|
Section 5. PLUGGING RECORD
Plugging Contractor
Address N Depn in Feet Cubic Feet
Plugging Method o Top Sottom 2f Cement
Date Well Plugged. H
Plugging approvea by: N
State Engineer Representative ;
FOR USE OF STATE ENGINEER ONLY
Date Received
Juad FWL FSL
File No Use Location No.




Hevised June 1972
‘ STATE ENGINEE'ICE

WELL RECORD

Section i. GENERAL INFORMATION

¥ sr tion Zampany
‘A) Ownerot weil moco oduct:ic omparn Owner s well No.

Street or Post Office Adaress S 0g -ox 249

City ana State ANQrews Y S3714-0249
‘well was oruled unaer Permit No.__ 1001121 weil 22-'7 ind s located 1 the:
tmpire Abo
. . e SE nw_HE noisSecuon_i Townsmp__ ‘23S Range A NMPA,
5 Tract No.____ of Map No. of the
c. Lot No.—__ of Block No. of the
Subdivision, recorded in County.
d X® e feet, Y= feet, NM. Coorainate System Zone in
the Grant.
{B) Drilling Contractor Alap Eades License No. _aD-1044
Address ‘1200 £, Repger . Hobhsg, Y. M 28240
Drilling BeganQ=1-32  Compieted _10-1-92  TypetocisRatar, Sueofhale6 2.1 un
Eievation of land surface or at well is ft. Totaldepthof weil 180 7
Compieted well 1s 3 shadow _  arteuan. Depth to water upon compietionof weil —Jrv. it
Section 2. PRINCIPAL WATER-BEARING STRATA
Depth in Feet . Thicknes | . Estumated Yieid
From 5 n Feet ' Description of Water-Bearing Formation (gallons per munute)
| | |
| | |
] ’
| f | | |
! | | i
| ! |
Secuon 3. RECORD OF CASING
! Diameter ! Pounds ! Threaas | Depth in Feet ! Length Type of Shoe Perforations
i (inches) | perfoot ! perun. Top Bottom - (feet) From To
| [ | | |
f‘ : ! 1 ; |
! | ;
] | | | >
Section 4. RECORD OF MUDDING AND CEMENTING
Depth in Feet i Hole : Sacks Cubic Feet |
; From To ] Diameter | of Mud *  of Cement | Method of Placement

Plugging Contractor

Address B Depth in Feet Cubic Feet
Plugging Method . Top Bottom - of Cement

Date Well Plugged

Plugging approved by:

s feos —

State Engineer Representative ;

FOR USE OF STATE ENGINEER ONLY
Date Received .

)
1%
[

Quad FWL

File No Lse Location No.




¢ - Se‘cion 6. LOG OF HOLE

;:o[:m in i-’eez..: T:"C:::!SS Color and Type of Matenai Encountered L
B A s 100 Soil
e Z 1.£ Calicnhe
z $2 0 white Clavy & Rock
‘2 ‘3 ! Gray Clay
‘3 28 12 White Clay with Rock
o5 22 2 Brown Clay
a7 32 z Gray Clay
22 49 17 White Clay & Rock
a9 49 . & o Gray Clay & Rock
19,8 | 52 2% Whire Clay & Rack
c2 ‘ X | 1 Gray Clay
ol K| 1 Nh‘itn Clay & Rock
£2 Y o Brown Clay
cd £a o White (lay & Rocw
AQ o . 2 Brown Clay
71 Y 2 White Clay

74 80 B Red Clay

Section 7. REMARKS AND ADDITIONAL INFORMATION

The undersigned hereoy certifies that. 1o the best of his knowledge and beiiel. the foregoing is a true and correct record of the above
described hoie.
/

= sl

|
L

Dniter _
INSTRUCTIONS. Thus form snouid be executea 1n tripucale, preferably (vDewriilen. and submitted to tne appropriate district ofiice
~t the State Engineer Ail sections. excert Secucn 3. shall be answered as comnietely ana accurately as pOsSSIDle when anv well i«
ariled. repaired or geepened When thus 1orm 1s useq 3s a piupging record. cn.y Section ita) and Section 3 need ve completed

-
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" N .mn 6. LOG OF HOLE
D=pth in Feet Thickness ‘

' Feet Color and Type of Matenai Encounterec

Srom T

)
-
2
al
)

o > K Jrown (lav

ze 1 " \'mwfte Clav & Rock

)
bl
N
n

Il
n
[
el
L2

2rown Clay

i
o8 ]
ro

White Clav 5 Rosk

5N .52 z i drownClav t Rock

. i White Clay & Rocx

“n
(A9}
I

o

51 a4 z Gray Clavy

z 4 £3 I White Clav & Rock

on
D
~4
-
~

GCray Clay

7N ) 71 ' P Whit» Clay & P4 Clay

~4
-
~
w
~1

Red Clay

773 l 37 o ' Red I White Clavy

ag Y N ! Bed Clay

27 ~ aa 7 " Red ¢ Wh{te Clay

e
[el
(]
o
(I8}
~4

Red Clay

-
(§e ]
n
[e))
N
Ny
o

Rad § White Clav

-
h
o
o

Red (lay

17A ©180 5 i Red & Whita Clay

z ! |
Section 7. REMARKS AND ADDITIONAL INFORMATION

The undersigned hereby certifies that. to the best of his knowiedge and belief, the foregoing 18 a true and correct record of the above
described hoje.

taine i [Xx A%« - ,//Q/
Drider -

|~
- |

/
’

INSTRUCTIONS. Tius form snoutd be executed in tripucate. preferably (voewritten. and submitted 10 the appropriate district office
of the State Engineer. A sections. except Section §. shall be answered as completely anc accuratetv as pOsSSiDie wnen any weij s
drilec. repaireq or deepened When this form s used as a PIuRRINR record. criv Section ita) and Section S neea be compieted

TI 27 an 2 . Brown Clay

" T



ravMey June i¥11

. STATE ENGIN!FFICE

WELL RECURD

Secuon |. GENERAL INFORMATION

iA) Owner of well ;mOCO“D'ﬂ".‘CL:'CtIC:.’J ccmpany Owner s Welj No.
Street or Post Office Address .G, c0X g° 9 _
City and State ingrews, X 3714-0249
Well was aruled under Permit No. Moninzr well =22-'8 ,nausiocateq wn the:
Empire Abo
. n w=b W& worSecuon— > Townsup__ 2% Range __ 27 & NM.P.M.
b, Tract NOw e of Map No. of the
¢. Lot No. of Block No. of the
Subdivision, recorded 1n County.
d. X= {ecet, Y= feet, N.M. Coordinate System Zone wn
the Grant.
{B) Drilling Contractor 2lan fades License No.__d-1044
Address 1200 £, 2endpr, Hdohhs, YoM 28220
Drilling Began —0=7-32  Compieted —10=7-32 _ Typetoois —_Z0LALY Size of hole B2 /4 in.
Elevation of land suriace or at well is 1. Total depth of well ~Z ft.
Compieted well 13 = shadow ! arteman. Depth to water upon compietion of well - <
Section 2, PRINCIPAL WATER-BEARING STRATA
! Depth 1n Feet i Thickness Estunated Yicid
— Trom s o Feet Descripuon of Water-Bearing Formation ! (gallons per munule)
i ! N
30 |3 s . Yellow Clay & Rock | 2
| ‘
| | |
| | | |
{ I ! |
| ! I
Section 3. RECORD OF CASING
E Diameter | Pounas i Threads 1 Depth 1n Feet { Length Type of Shoe . Perforatons
! (inches) .| perfoot : perin. | Top Bottom (feet) From ' To
! \ i | | > | ;
i | i i H !
‘ 4 L Sch 40! ! el 25 36
! ‘ i ! ! { ! i |
| !
| ! |
} | ﬁ i 1 |
Sectuon 4. RECORD OF MUDDING AND CEMENTING
[ Depth 1n Feet i Hole i Sacks [ Cubic Feet |
" From To Diameter | of Mud i of Cement | Method of Placement

1

! : | |
| .

|

i

Section 5. PLUGGING RECORD
Plugging Contractor

Address N Depth in Feet Cubic Feet
Plugging Method R Top Bottom of Cement
Date Well Pluggea_ ' !
Plugging approved by: N
} 3
State Engineer Representative S
FOR USE OF STATE ENGINEER ONLY
Date Recerved
Quad FWL FSL
File No Use Locauon No.




I
. ‘non 6. LOG OF HOLE ‘

Fm:\""" = F"‘TO Thickness Color and Type of Matenal Encountered
z Z 2 Caliche

2 a ‘ 7 Caliche & Brown Clay
2 Co1s 5 " Gray Clay & Rock

14 95 1 White Clay & Rock

15 by 2 Red Clay

7 2 ' a  White Clay & Rock

211 30 L9 | Red Clay & Rock

30 b6 | 6 ' Yellow Clay & Rock

Section 7. REMARKS AND ADDITIONAL INFORMATION

¢ undersigned hereby certifies that, to the best of his knowiedge and belief, the foregoing 13 a true and correct record of the above
cescribed hole.

e -

: . e ,
- R I N e L

Driller R

INSTRUCTIONS: This form should be executed in triplcate, preferably typewritten, and submitted to the sppropriate district office
01 the State Enmineer Al «sctions, except Section 5. shali be answered as completely and sccurateiy ss possibie when anv welj s
Ardled, repaired or deepnened When this form 1s used as 2 piugging record, onty Section t(at and Section § need be compieted.
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State of New Mexico
ENERGY, MINERALS and NATURAL RESOURCES DEPARTMENT
Santa Fe, New Mexico 87505
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6 DIVISION
i v”B

Amoco Production Company
iy South Permian Basin
;‘,m 9 05 Business Unit
501 WestLake Park Boulevard
Post Office Box 3092
Houston, Texas 77253-3092
G.D. Henry
Manager, Environmental
Affairs and Safety

July 13, 1992

Mr. Roger Anderson

Environmental Bureau Chief

Oil Conservation Division

Energy, Minerals and Natural Resources Department
P.O. Box 2088

Santa Fe, New Mexico 87504

988.GW00-1868-GDH

Groundwater Monitoring Report
Empire Abo_ Gas Plant

This letter submits the initial report (2 copies) on an Amoco initiated program to evaluate
the quality of groundwater beneath the subject facility. Your office was initially verbally
notified of this program and initial results on January 27, 1992. At that time you
requested a follow-up written report of results todate and future plans for further
evaluation.

The initial monitor wells were drilled at Empire Abo Gas Plant (EAGP) during
December, 1991. These wells were drilled at Amoco's discretion to evaluate the quality
of groundwater beneath the subject plant. There was no request by offset landowners or
regulatory agencies to perform this work.

Detailed in this report are:

1. Discussion of Findings
2. Proposed Course of Action
3. Well Location Map of Proposed Second Round Monitor Well Drilling
4. USGS 7.5 Quad Topo map
5. New Mexico Highway Map
6. Cross Section (A-A"), (B-B"), (C-C)
7.  Strata Marker No. 1 Contour Map
8.  Strata Marker No. 3 Contour Map
9.  Drill Log with Soil Analysis per well
10.  Water Analysis per well
11.  Well Construction per well
12.  New Mexico State Engineer Office Water Well Records




As detailed within this report shallow perched zones in the upper strata was discovered to
have hydrocarbon contamination including free and dissolved hydrocarbons.

As discussed in previous meetings and outlined within this report, Amoco proposes to
drill additional monitor wells into the shallow zones to further delineate the areal extent
and the origination of the plumes. Additional water analysis will be performed and
reports filed with the NMOCD. At this time Amoco proposes no remedial or containment
measures to be implemented.

If further information on this matter is required please advise or contact Mr. Troy
Vickers, Environmental Supervisor at 713-596-7668.

Sincerely

%.Q,W

G. D. Henry
DTV/

Attachments
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AMOCO PRODUCTION COMPANY
EMPIRE ABO GAS PLANT
EDDY COUNTY, NEW MEXICO
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EMPIRE ABO GAS PLANT
DISCUSSION OF FINDINGS

SECTION 1
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DISCUSSION OF FINDINGS
AMOCO PRODUCTION COMPANY
EMPIRE ABO GAS PLANT
EDDY COUNTY, NEW MEXICO

The Empire Abo Gas Plant is located in northeastern Eddy County at approximately latitude 32° 46'
30" and longitude 104° 15" 35". The Empire Abo Gas Plant is located on Amoco owned property.
The plant lies in the Pecos River Valley on the Artesia Vacuum Trend. The generalized geology of

the Eddy County area is shown in Figure 1.

Gypsiferous rocks of the Permian System underlie these plains. The Permian System is the oldest of
the geologic systems in Eddy County. The gypsiferous group includes the Rustler, Castile, Tansill
and undifferentiated rocks of the Guadalupe Group. Of the underlying carbonatic rock formations,
the Capitan consists of fossiliferous, calcitic limestone. The Dewey Lake Redbeds lie above.

The generalized stratigraphic section characterized in the area of the Empire Abo Gas Plant is detailed
in Figure 2. The near surface strata consist of primarily clay or loamy materials and gypsiferous
rock.

The Tertiary system comprised of the Pliocene system (commonly known as the Ogallala) is found
northeast of the Empire Abo Gas Plant where the Ogallala formation is prominently exposed in the
Mescalero Escarpment. The is normally considered to be the zero line of saturated thickness and the
Ogallala aquifer lies to the northeast with thicknesses up to 200 feet in the Lovington, New Mexico
Area.

Monitor wells were drilled to a maximum depth of 200". Most wells were drilled to depths of 50'-
70" stopping in the first water bearing zone. Shallow perched water zones were encountered at
various depths by all wells except No.1 which was drilled to a depth of 200" into a dry red clay strata
(possibly red bed) and no water discovered and subsequently plugged and abandoned. Other wells
(Nos. 3, 4, 6, and 9) were found to have varying amounts of free phase hydrocarbon on water. The
depth to the zone of contamination and water was varying and does not appear that the zones are
connected. In addition wells Nos. 5 and 7 had dissolved phase hydrocarbons present.

It appears that the water associated with the zones of contamination may be the result of plant
operations and discharge of water to the ground surface. It is believed that no major or minor aquifer
is associated with the zones of contamination and that the zones are extremely limited perched zones
of water.




ROCK
ERA SYSTEM SERIES/GROUP CHARACTERISTICS
QUATERNARY RECENT CALICHE, SAND, GRAVEL,
CENQZOIC PLEISTOCENE AND CLAY
TERTIARY PLIOCENE CALICHE, SANDY CLAY, AND
(OGALLALA) SAND
FREDERICKSBURG CLAY, LIMESTONE, AND
CRETACEOUS SHELL AGGREGATE
TRINITY CLAY, FINE-TO-MEDIUM
MESQZ0OIC GRAINED SAND, AND GRAVEL
RED SHALE INTERBEDDED
WITH SANDSTONE AND
TRIASSIC DOCKUM CONGLOMERATE
ROCK SALT, ANHYDRITE,
OCHOA RED SHALE, SANDSTONE,
PALEOZOIC PERMIAN LIMESTONE, AND
CONGLOMERATE
GUADALUPE

-

EDDY COUNTY, NEW MEXICO

(Figure 1)

GENERALIZED GEOLOGIC FORMATIONS OF
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Figure 19.—Generalized geologic map of the Eddy Arca, New Mexico:
Rocks of Permian age, primarily carbonatic.

Rocks of Permian age, primarily gypsiferous.

Loamy deposits of Quaternary age.

Sandy deposits of Quaternary age.

Rocks of Triassic age.

Rocks of Tertiary age.
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EMPIRE ABO GAS PLANT
PROPOSED COURSE

OF
ACTION

SECTION 2




DISCUSSION OF PROPOSED ACTION
AMOCO PRODUCTION COMPANY
EMPIRE ABO GAS PLANT
EDDY COUNTY, NEW MEXICO

The information gathered from the drilling of 9 monitor wells has allowed initial evaluation
of the quality of groundwater with respect to hydrocarbon contamination. Since it is
necessary to first identify the areal extent and levels of contamination remediation and/or
containment actions will not be detailed in this report. The following is the proposed
course of action that will be followed to further delineate the area of contamination.

1. Additional shallow aquifer monitor wells (17) will be drilled as indicated on the
map in Section 3. These will allow for further definition of the plumes of
dissolved and free hydrocarbon. These wells are planned for drilling in
September, 1992.

2. Samples will be collected on a quarterly basis and analysis performed for BTEX,
(individually and together), MTBE, Volatiles and Semi-volatiles.

3. Samples will be collected on a quarterly basis and analysis performed for
Chromium, Chlorides, Nitrates, Nitrites, and Sulfates.

4. Provide updates to the NMOCD on a biannual basis of results of water analysis
and provide within 4 months of completion of new wells, updated maps and
interpretation of new data generated from additional wells.
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EMPIRE ABO GAS PLANT

MAP OF PROPOSED LOCATION
OF
SECOND ROUND
OF
DELINEATION MONITORING WELLS

SECTION 3




| | T T T T 1
| | |
|
| |
| | | |
| [ [ L uwe1 abad. | |
P 3354.99" |
T T i | o [ | | |
; | | l (]
; . : ' . i | ; "
| I ,;.a;-;é_‘;w,a:;_\f_‘{amr
e | wezs |
| - . : Al ! L—N 500 —
: o] =7 | | 701 | |
I 49" 2 & 11— “Y"T‘ UW2-3 ‘ |
. & ™ -~ ot/
4 = f 8ot 70
; | 5 el / . » | l .
' = e : ' | | I
/ # 3 ! I -
J| ;48 ) ! 1 | |/ ey | i | .
.3 A 8 | J ¥ 380872 L 4 | | | .
| 1/ oo f 1 / Wi | N, i E/4, Section 3 | i
L y ., line SE/ 4, Section Empire Abo Gas Plont Monitor Wells
[ | ] [HWeZ-5 | 7| [ T North Americon Datum 1927 HMEZ
| , } .,h“\ ! e y | t-‘r' | | I | Well No. Latitude({N) Longitude{W) Nerthing(Y") Eosting(¥) Elev.
[ g | |
/ | A 7 e [ | / | | ! 32746 37.736° 104" 15 35.314"  646445.61° 522597.67 3554.99 (ground)
} e 3482 |/ )| _ 2 32" 46" 36.484" 1047 |5 41.527° 646318.70" 522067.38 3548.52 (top of coalng)
; Ly % - = r | - i : 3 32746 34.711" 104° 15 32,333  646140.02 522852.41" 3555.72 (fop of casling)
- A | @) /] | | 4 32' 46 32,829 1047 15 34.452*  6459439.7/° 522671.65 355/.3% (fop of caslng)
o |3 ® uwer ] | . 5 32°46 29.710° 104" |5 34.089' 645634.62 522702.8% 3543.96' (rop of casing)
/ A i } 3546.93" [ 355139 | [ | & 32'46° 29.677" 1047 |5 38.269" 645630.97° 52234600 3544.96' (fop of cosing)
[ A {1 L | r ; | | 7 32° 460 32.694° 1047 15 37.230"  645335.94° 52243448 3546.9F (fop of cosing)
At |/ Q1 . | | ) ; - | i ] 32°46° 28.716° 1047 15 39.624"  645533.81° 522230.3% 3544.!8 {top of casing)
. ; wwezd | 71 P . 7 ! : T 9 32" 46’ 31.357° 104° 15" 41.0/4* £45800.59 5221/1.50° 3543.2/ {top of caslng)
704 oy | £ ,,hﬁ b | |
_J awegl /' q ‘ ,‘:P’ | _.,,.21:_1_3 5 l | [ Proposed Empire Abo Gos Plant Monitor Wells
(@)3543.2, /| / If A A | | North Americon Datum 1927 NMPM
! ! : / . ! : - L E _.\\ ; ! | ND — Well No, Latitude(N) Longitude(W) Northing(Y")  Ecsting(X') Elev,
A y / ri| r | |
(ko34 i 74 (I f . S pe ; T Orighn of Plast ' 2-1 32°46° 35.57 1" 04" |5 37.865° 646226.70° 522380.0F
A 7 I | / S A A | | s e | 2z 3246 35.427 1047 |5 33.475" 646212.4Y 522754.77T°
o | [uwez-1z || f > b -~ | | | 2-3 32°46 34, /37 104° 15 31.214" 646081.7F 522947.90°
| | | |/ 1 1, ) | MWeZ12 | | | ; 2-4 3246 33.778 104° 15 36.104"  646045.61° 522530.486"
- - 700 7] | {7 _Wwes 7 | 5 i 1 | 2-5 32" 46’ 36.036° 104" 15 30.865"°  646274.28 522977.6/°
| | - ! f 35439¢ 70 | I | I 2-6 32746 33. 124" 104" 15 32,028 645979.72 522878.48
[uwea @ | } . /| (= | : : | . 2-7 3246 32.852 1047 15 39.575" 645951.80' 522234.18
| 3ssa9eT 2 AT | | ‘ 2-8 32°46' 31.926" 104" 15 41,465 645858.08 522072.89
L A 2-3 32'46° 3/, 809" 104" |5 38.457°  645846.47 522329.69
| ey | | - ; i 210 3246 31.199" 104° |5 35,575 §45785.01° 522575.70
_ & | Mwe2-17 | | 211 3246 31.197" 104" |5 32.250° 645785.02 522859.74'
. || & P70 e | (| 22 32" 46" 29,958 104" |5 32.075°  €45659.77° 522878.97
| o] | |Ecat oo, 7 i (| | 2-13 32° 46 30. 207" 104715 38.567"  645684.6F 522320.41
| | S | % 214 32" 46' 30.536" 104° 15 41,138 845717.7)° 522100.91
, : | | | | ! ! | | 2-/5 32" 46° 28.954" 1047 15 38.777°  645557.90° 522302.6%
! T | T ! 1 1 1 T~ 2- 16 32°46° 29, [ 26" 104" |5 37.567"  645575.44’ 522405.86°
; | ' | | 217 3246 28.726" 1047 |5 33.265"  645535.27 522773.24
[ [ |
| ‘ | | | | | | |
' | | ' [ |
| || ! ; [ 1 ; ; | - |
‘ f | | | | T . Monitor Well
, | - |
| ‘ | | | | | — Empire Abo Gas Plant Boundan
I | - i | i I ". _m i | Il- ~ S [ bl )
WeT VAT sz =] " "
! - | ; | ! | 3.9 ® Well Containing Free Phase Hydrocarbon
| | | | | | wWe7 - - OTL - " - -
i . : | i 5:4,-,_,_-._- L 3 ,LoNnta g £ NSE b 2| 3t
|
| | | | MwWe2-1
e e (TY | FESCA e | D I
| | i ' | . 4 Proposed Well Location and Proposed Depth
| | | ‘ | | | ' | |
| ] T i
| il | | |
| 5
| | | |
: . ; ; : , Amoco Production Company
: - , i ! | .
| ; | , : | i Land Survey Department
ABO S PLANT |
| ; BOLNDARY ' ' E . Abo G Plant
. | I | . . | : mpire O as an
| I 1 T : . *
| | g . | / | | | ! Top of Unit No. 3, Gradient Map
| | 1 -
IL | | | | | | | |
| | | | i | | . : | | Monitor Well Survey
,' ! | . T : ! ' ? i - N ~1000— .
g | g ! | : Township 18 South, Range 27 East
::.. I | |:| # | ‘ w
[ L | - 1 | ' | | | | | 1
Eddy County, New Mexico
Scale: 1"= 200" Contour Interval: 1.0
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EMPIRE ABO GAS PLANT
U.S. GEOLOGICAL SURVEY
7.5' TOPOGRAPHIC MAP
SPRING LAKE, NEW MEXICO QUAD

SECTION 4
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EMPIRE ABO GAS PLANT

SHALLOW STRATA CROSS SECTIONS
A-AB-B,and C-C

SECTION 6




Elevation Above Sea Level in Feet

A

MW # 2
3550 ' TOC 35485
GS 3545.375
3540 »
, L) ,
. L P L
3530 RED clAY e
2 g . . .
BROWN CLAY ——
5520 3520 W) srrre car
3515.375 i
3510
TD =3510.875
3500
3490 \
3480
3470
3460
3450

A’ NO SCALE

—ge PLAN VIEW

CROSS SECTION A - A’

SCALE:VERT.1in = 20 ft / HORIZ 1in = 100 ft A)'
MW # 9 MW # 6 MW # 8
w Hat 3550
TOC 3543.2 TOC 3544.9 TOC 3544.1
GS 354186 T
GS i GS 354093 5540
____ = w ‘4& WHITE ROCK
==, "
WHITE CLAY & RoCK © * 3530
, 7 L P > U_NIT # 1 e
B <« s GRAY CLAY & ROCK
- =@ 3520
‘ % & slawt £ 3 * o 2 o) estas
: ! = 353 SESSERN HARD BROWN ROCK
| 3510
g @ 1 e e Vi e I
poe ' UNIT # 2
F . WHITE CLA’Y & ROCK GRAY CLAY & ROCK > # 3500
* " CAVITY
: 3480
GRAY CLAY & ROCK
J BROWN CLAY & ROCK 3480
GRAY CLAY & ROCK
> UNIT # 3 3470
NET RED CLAY
TD =3468.60 BROWN ROCK —_—
WATER
-y RED CLAY
T 3450
TD =3451.93
Legend
' l — Ground Water Table
Ground Water Table with
! — BTEX (dissoived hydrocarbons)
Contamination
% — Ground Water Table with
Free Phase Hydrocarbons
O G S !: NT A — Total Depth Marker
GROUNDWATER CROSS SECTIONS ko
EDDY COUNTY, NEW MEX’QO ':_:": — Clay & Rock (Mixed)
{
VONE ST RS LR TIRErREeT H,S - indicates H,S detected in wellbore
ABOGASPL.dgn Lv 18-20.




Elevation Above Sea Level in Feet

MW # 9
3550 H,S
TOC 3543.2
| 3540 GS 3540.1
WET GRAY CLAY
3530 DRY GRAY CLAY
GRAY CLAY & ROCK
9520 GRAY CLAY
WHITE CLAY & ROCK
ﬂ BROWN CLAY & ROCK
3500 WHITE CLAY & ROCK
CAYITY
3490 GRAY CLAY
TELLOW CLAY & ROCK 25
3480
WET GRAY CLAY
| 470 BrOw CLAY
3460 TD =3468.60
MW § 2

PLAN VIEW

NO SCALE

CROSS SECTION B - B

SCALE: VERT.1in = 20 ft/ HORIZ 1 In = 100 #

MW # 7 MW # 4
H S TOC 35514
TS SN GS 35480

GS 3546.16

EMPIRE ABO GAS PLANT

GROUNDWATER CRGCSS SECTIONS
EDDY COUNTY, NEW MEXICO

JUNE 15,1992 DR. BY: J.E.M. & LAND SURVEY DEPT.

B’

MW # 3

st

TOC 3555.7
Tas 35527

L 3550
WHITE SANDY CLAY
RED CLAY
3540
> UNIT # 1
BROWN CLAY 3530/
3518.7 3520
DAMP GRAY CLAY o
3510
~ L
" 3500
‘
s i L ounir ¢ 2 20
GRAY SAND 3480
WET SAND
3470
BROWN SAND
3460
TD =3464.20
Legend

A A
.

% ~ Ground Water Table with
Free Phase Hydrocarbons

T

-~ Ground Water Table

Ground Water Table with
~ BTEX (dissolved hydrocarbons)
Contamination

Total Depth Marker

Facies Change

- Clay & Rock (Mixed)

A oa N
A Y
.
NN
e VAN

H,S

indicates st detected in wellbore

ABOGASPL.dgn Lv 2426,




Elevation Above Sea Level in Feet

&
C

CROSS SECTION C - C .

SCALE: VERT.11In = 20 ft / HORIZ 1in = 100 f&

L -]

PLAN VIEW

NO SCALE

Y -
W 3 l =
Y -
&

T

EMPIRE ABO GAS PLANT
GROUNDWATER CROSS SECTIONS

EDDY COUNTY. NEW MEXICO o
JUNE 15,1982 DR. BY: J.E.M. & LAND SURVEY DEPT. H.S -

Ground Water Table

Ground Water Table with
BTEX (dissolved hydrocarbons)
Caontamination

Ground Water Table with
Free Phase Hydrocarbons

Total Depth Marker

Facies Change

Clay & Rock {(Mixed)

indicates st detected in wellbore
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35185 = - o e g - v v . . ‘ ] ‘ = L p - ] - ¥ g
e, ' 35121 wuire crar & rock o . P ar = ¥ o4 : | muiTE ROCK & CLAY
- _ i " - - + - . = * P « v - — ¥ __' I8 __3511.65
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EMPIRE ABO GAS PLANT

STRATA MARKER NO. 1
CONTOUR MAP

SECTION 7
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Empire Abo Gas Plani Monitar Walls

North American Datum 1827 NMEZ
Wall No. Latitude(N) Longitude(W) Northing(Y') Easting(X) Elav.
] 32°46° 37.736° 104° 15" 35.314' 646445.61° 522597.67 3554.9% {ground)
2 32" 46’ 36.484" 1047 15" 41.527" 646318.70 522067.38° 3548,.52 (fop of cosling)
3 32°46° 34,711 104° (5 32.333" 646140.02 522852.41° 3555.7Z (top of coslng)
4 32°46° 32, 829" 104" 157 34,452  545949.71° 522671,65 3551,39 (top of casing)
5 32°46" 29.710" [04° 15" 34.089"  645634.62° 522702.88° 3543.96 (fop of cosing)
& 32°4€’ 29.677" 104" 15" 38,269  645630,97 522346.00° 3544,96° (fop of casing)
7 32" 46* 32,694" 104° 15" 37.230°  645935,94° 522434.4F 3546.9% (top of casling)
8 32°46° 28.716" 1047 15 39.624"  645533.81° 522230.39° 3544.!% (fop of casing)
9 32746° 31,357" 1047 15 41.014"  645800,59 522(11.50° 3543.21 (fop of casling)
Monitor Well

Empire

Amoco Production Company
Land Survey Department
Empire Abo Gas Plant
Top of Marker No. 1
Monitor Well Survey

Township 18 South, Range 27 East
Eddy County, New Mexico

Scale: 1"= 200" Contour Interval: 1.0’




EMPIRE ABO GAS PLANT

STRATA MARKER NO. 3
CONTOUR MAP
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Empire Abo Gos Plont Monitor Wells

North American Dotum 1927 NMEZ
Well No. Lotitude(N) LongHude(W) Northing(Y')  Eosting(X) Elev.

! 32°46° 37.736" 104° |5 35,314  646445.6!° 522597.67° 3554.9% (grourd)

2 32" 46° 36.484" 104° 15 41.527"  646318.70' 522067.38 3548.52 (fop of cosIng)
3 32°46° 34.711" 104° 5 32,333  646(40.02 522852.41° 3555,72 (fop of casing)
4 32°46° 32.829" 104° |5 34.452°  645849.71° 522671.65 3551.3% (fop of casing)
5 32°46° 28,710 104" I5' 34.089° 645631.62 522702.88° 3543.96° (Yop of caslng)
6 32°46° 29.677" 104" |5 38,269°  645630.97 522346.00' 3544.96' (Fop of casing)
7 32" 46" 32.694" 104" 15 37.230° 645935.94° 522434.48 3546.9X (fop of casling)
8 32°46° 28.716" 104" 15 39.624°  645533.81° 522230.3% 3544.18 (fop of casing)
] 32-46° 31.357" 104° 15 41.014° 645800.59 522/[1.50° 3543.21" (Pop of caslng)

Monitor Well

Empire Abo Gas Plant Bou

Well Containing Free Phase Hydrocarbon

/

Amoco Production Company
Land Survey Department

Empire Abo Gas Plant'
Top of Unit No. 3, Gradient Map
Monitor Well Survey

Township 18 South, Range 27 East
Eddy County, New Mexico

Scale: 1"= 200" Contour Interval; 1.0’




EMPIRE ABO GAS PLANT

DRILLER'S LOG
AND
SOIL TPH ANALYSIS
WITH DEPTH

SECTION 9




. GROUNDWATER h’JAGEMENT SECTION
Amoco Corporation - Environmental Affairs and Safety Department

Site: _Amoco Production Company

Empire Abo Gas Plant, New Mexico

Date Drawn: Aprii 27, 1992

Monitoring Well: _Legend Drawn By: S _Fiorenza
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‘ : GROUNDWATER N&AGEMENT SECTION
: Amoco Corporation - Environmental Affairs and Safety Department
Site: _Amoco Production Company Date Drawn: April 27, 1992
Empire Abo Gas Plant, New Mexico
Monitoring Well: _#2 Drawn By: S _Fiqrenza
Sampiel
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GROUNDWATER M’AGEMENT SECTION
Amoco Corporauon - Environmental Affairs and Safety Department

Site: _Amoco Production Company_ Date Drawn: April 27, 1992
Empire Abo Gas Plant_New Mexico

Monitoring Well: __#3 DrawnBy: S Fiorenza
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GROUNDWATER MAQAGEMENT SECTION
Amoco Corporation - Environmental Affairs and Safety Department

Site: _Amoco Production Company

Empire Abo Gas Plant, New Mexico

Date Drawn: April 27,1992

Monitoring Well: _24_ Drawn By: 3. Fiorenza
—~
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I GROUNDWATER MANAGEMENT SECTION
Amoco Corporation - Environmental Affairs and Safety Department
Site: _Amoco Production Company Date Drawn: Aprii 27, 1992
Empire Abo Gas Plant, New Mexico
Monitoring Well: __#5 Drawn By: S Fiorenza
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GROUNDWATER MANAGEMENT SECTION
: Amoco Corporation - Environmental Affairs and Safety Department
Site: Amoco Production Company Date Drawn: April 27, 1992
Empire Abo Gas Plant, New Mexico
Monitoring Well: __#6 Drawn By: S _Fiorenza -
T 1
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GROUNDWATER MANAGEMENT SECTION
Amoco Corporation - Environmentai Affairs and Safety Department

Site: _Amoco Production Company

Empire Abo Gas Plant_New Mexico

Monitoring Well: _#7

Date Drawn:

Drawn By:

April 27, 1992
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. Q% GROUNDWATER IQNAGEMENT SECTION

Amoco Corporation - Environmental Affairs and Safetv Department

Site: _Amoco Production Company Date Drawn:
Empire Abo Gas Plant, New Mexico

Monitoring Well: _#8 Drawn By:

Aprit 27, 1992
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. GROUNDWATER MANAGEMENT SECTION
Amoco Corporation - Environmental Affairs and Safety Department
Site: Amoco Production Company Date Drawn: April 27, 1992
Empire Abo Gas Plant, New Mexico
Monitoring Well: __#9 Drawn By: 3. Fiorenza
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EMPIRE ABO GAS PLANT
WATER SAMPLE ANALYSIS

SECTION 10
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MONITOR WELL
CONSTRUCTION DIAGRAM

SECTION 11
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EMPIRE ABO GAS PLANT

NEW MEXICO STATE ENGINEER OFFICE
WELL RECORD REPORT

SECTION 12




(A) Owner of well

Heviod sune 1v73
STATE ENGINEER scz
WELL RECO
Section | GENERAL INFORMATION
AMOCQO PRODUCTION CO.

Street or Post Office Address

City and State

BOX-3092 Owner's Well No.

HOUSTUN, TX 77253-3092

Well was drided under Permit No.

MWH1 EMPIRE ABO/ AP
et fEisess

= NE, 3 185 7
. Y i ) % of Section Township Range e NMPM.
b. Tract No. cf Map No. of the
c. Lot No. of Block No. of the
Subdivision, fecorded in County.
d. X= feet, Y= fcet, NM. Coordinate System Zone in
the Grant.
. ALAN EADES ) wD1022
(B) Drilling Contractor License No.
3521 CAMINO REAL HOBBS NM 88240
Address
12-29-91 -29-
Drilling Began 2-29-9 Completed 12-29-91 Type tools ROTARY Size of holc_is_'.m
. o . 200
Elevation of land surface or at well is ft. Total depthof well {1

Compieted well is

T shatlow (1 aetesian.

Depth to water upon completion of well_EL__ f.

Section 2. PRINCIPAL WATER-BEARING STRATA

[
! 4 Depth in Feet Thickness ) Estimated Yicld ]
. = - i in Feet Description of Water-Bearing Formation (gallons per minile)
|
IN i
i |
:\l
Section 3. RECORD OF CASING
Diameter Pounds Threads Depth in Feet Length I Perforations
(inches) per foot peran. Top Bottom (feet) Type of Shoe From To

Section 4. RECORD OF MUDDING AND CEMENTING

Depth in Feet Hole Sacks " Cubic Feet . !
From To Diameter of Mud l of Cement Method of Placement i
f,’: Section 5. PLUGGING RECORD
) ‘ Plugging Contractor
Address No Depth 1n Feet i Cubic Fect
: Plugging Method ’ Tep Bottom ' of Cement
¢ Date Well Plugged 1 T
. ) Plugging spproved by: 2
C 3
: ‘} State Engineer Representative 4 T .
‘. FOR USE OF STATE ENGINEER ONLY
‘ ﬁ Date Received
K Quad FWL FsL
iy
BT Fue No Uee Location No.




Lok
87

Qhcscribed hole.

Section 7. REMARKS AND ADDITIONAL INFORMATION

Lot h  OeTZs

o

pluy B g

he undersigned hereby certifics that, to the best of his knowledge and belief, the foregoing is 8 true and correct record of the above

_Wz

BENSTRUCTIONS: This form should be executed in triplicate, preferably typewritten, and submitted to the appropriate district office
Bf the State Engineer, All sections, except Section §, shall be answered as compietely and accurately as possible when any well is
fRdrilled, repaired or deepened. When this form is used as a plugging record, only Section 1(a) and Section § need be completed.

S 19 wgses
l o 4 ar ;iSPHALT MW #1 EMPIRE ABO ‘
| 1 8 FILL/TOP SOIL
l 2 1 WHITE CLAY
i ) 4.8 1.5 BROWN SAND
- 9 5.5 WHITE CLAY & ROCK
' .' 12 3 BROWN CLAY
| 20 8 GRAY CLAY & ROCK
l 22 2 BROWN GLAY & ROCK
i 81 39 GRAY CLAY & ROCK
l :  83 2 BROWN ROCK
73 10 WHITE CLAY & ROCK
. 81 8 GRAY CLAY & ROCK
:1:] S RED O AY.
l 98 12 BROWN CLAY
103~ 5 3R0WN CLAY
l 4009 ~REB-CEAYEROCK
—+24 ve PN CLAY-EROCK
l . res 27 -DAMP-RED-CLAY
200152 DRY REDCLAT EAROCK
]
13
i
i
i
i




Y,

e
LI

STATE ENGINEER OFFICE
WELL RECORD

Section 1. GENERAL INFORMATION -
AMOCO PRODUCTION CC.

(A) Owner of well

BOX 3092

Qwner's Well No.

Street or Post Office Address

HOUSTON. TX 77253-3092

City and State

W EN A . : .
Well was drilled under Permit No. Mw#2 EMPIRE ABO and is located in the:
3 , 7 .
a A Y SE Ye NE 4, of Seeion > Township 183 Range 27t N.M.PM.
b. Tract No. of Map No. of the
¢. Lot No. of Block No. of the
Subdivision, recorded in County.
d. X= feet, Y= feet, N.M. Coordinate System Zone in
the Grant.
ALA . wD1022
{B) Drilling Contractor LAN EADES License No.

3521 CAMING REAL HOBBS NM 88240

Address

Drilling Began 12-28-91 Completed 12-29-91 Type tools __ROTARY Size of hole .£:2 in.
Elevation of land surface or at well is ft. Total depth of wcllL_. ft.
Completed well is Cj( shallow [ artesian. Depth to water upon compietion of well 30 {t.

Section 2. PRINCIPAL WATER-BEARING STRATA

Depth in Feet Thickness o ) . Estimated Yield
From T in Feet Description of Water-Bearing Formation (gallons per minute)
30 35 5 WET BROWN CLAY 5
Section 3. RECORD OF CASING
Diameter Pounds Threads Depth in Feet Length Perforations
(inches) per foot per in. Top Bottom (feet) Type of Shoe From To
4 SCH 40 37.s 19.5 345
Section 4. RECORD OF MUDDING AND CEMENTING
I Depth in Feet Hole S i
— acks Cubic Feet
. From To Diameter of Mud of Cement Method of Placement
Section 5. PLUGGING RECORD
Plugging Contractor
Addrgss No Depth ‘in Feet Cubic Feet
Plugging Method i Top ! Bottom of Cement
Date Welt Plugged. 1 T
Plugging approved by: 2
3 |
State EngincereRepresentative 4

FOR USE OF STATE ENGINEER ONLY
Date Received
FWL

Quad FSL

Location No.

File No Use




CLRIOT 3NRQ 45 Pe¢ OF Malefldl chioulilclvd
in Feet

From ! 7 To : I
2 g 3 : 3 ‘02 SOI__ MW #2  EMPIRE ABO ‘
s anlenwTe crav wiROCK STRNGERS
| I | 2D cLay
a b w1, | WHITE CLAY W/ROCK STRINGERS
0 2 1 ' SROWN CLAY
21 20 0] f WHITE CLAY
30 ; 345 4.5 f WET BROWN CLAY

i
i
|
}
!
|

Section 7. REMARKS AND ADDITIONAL INFORMATION

The undersigned hereby certifies that, to the best of his knowledge and belief, the foregoing is a true and correct record of the above
described hole.

Dailler ./

INSTRUCTIONS: This form should be executed in triplicate, preferably typewritten, and submitted to the appropriate district office
of the State Engineer. All sections, cxcept Section 3, shall be answered as completely and accuratcly as possible when any well is
drilled, repaired or deepened. When this form is used as a plugging record, only Section 1(2) and Section S need be completed.




T ‘

o Section |, GENERAL INFORMATION

{A} Owner of well

SIATE ANGINEER OFFICE
WELL RECORD

0 s W .
Stroet or Post OfTice A wnes's Well No
City and State
Vﬁxu drilled under Permit No. and is jocated in the:
L % %G5~ % pm 4 Of Section_g.___ Townshipagg Rangess N.MP.M.
b. Tract No. of Map No. of the
¢. Lot No. of Block No. of the
Subdivision, recarded in County.
d. Xe feet, Y» foct, N.M. Coordinate System Zooe in
the Grant.
(B) Drilling Contrastor —amAN-GARGS. L3 No. PPN
B Addrem 1295 Katy-iane—bebaodlM—30240-
' Ql‘“ill‘_lf_( Began — PP Ot Completed T Type IOOIW—~— Size of hd’tr—— in.
Elevstion of land surface or at well is f1. Total depth of wellygg e i,

Compiotsd wellis £ shalow [ artesian, Depth to water upon compietion of Well ey ft.

Section 2, PRINCIPAL WATER-BEARING STRATA

Depth in Feet Thickness e ) Estimated Yield
From To in Feet Description of Water-Bearing Formation (gallons per minute)
70 888 18.8 GMYMMSAM‘) 10

Section 3. RECORD OF CASING

Diameter Pounds Threads Depth in Feet Length . Perforations
(inches) per foot per in. Top Bottom (feet) Type of Shoe From To
4 Seh 40 91.6 88 5

Section 4. RECORD OF MUDDING AND CEMENTING

Depth in Foet Hole Sacks Cubic Feet
From To Diameter of Mud of Cement

Method of Placement

Section 5. PLUGGING RECORD

Plugging Coatractor
Address N Depth in Feet Cubic Feet
Plugging Method o Top Bottom of Cement
Date Well Plugged. 1
Plugging spproved by: 2

: 3

) State Engineex Reproscntative 3

- - ' FOR USE OF STATE ENGINEER ONLY
Date Recsived
Quad FWL FSL
Location No.

Fils No. Use




s 4 WHITE SBANDY CLAY

08 | 3 BROAY

34 235 BROMNCLAY

3s . DAMP GRAY CLAY

7 a2 WHITE CLAY WROCK STRINGERS
=35 10 GRAYWETEAND

—ze L 2 ORAY WET SN0

354 ¢ SR EANG—

Section 7. REMARKS AND ADDITIONAL INFORMATION

The undersigned hereby certifies that, to the best of his knowiedge and belief, the foregoing is a true and correct record of the above

-

Driller

INSTRUCTIONS: This form should be exscuted in iriplicate, preferably typewritien, and submitted to the appropriate distnict office
of the State Engincer. AL soctions, except Section §, shall be answered as completely and accurately 1 possible when any well is
. drilled, repaired. or deepened. When this form is used as a plugging record, only Section 1(a) and Section $ need be compieted.,

N~




nevisod June 1972

STATE ENGINEER OFFICE

‘ WELL RECORD ‘

Section |. GENERAL INFORMATION

(A) Qwner of well

Street or Post Office AddressROSTOERICEBOX3092
City and State

Owner’s Well No.

09z

Well was drilled under Permit No. ; and is located in the:

a, Y Viga YoM YofSection_3 ____ Townshipage .. Rangeeze . NMPM.

b. Tract No. of Map No. of the

c. Lot No. . ____ of Block No. of the

Subdivision, recorded in County,
d. X= feet, Y= feet, N.M. Coordinate System Zone in
the Grant.
{B) Drilling Contractor —__ ALAN-BADES— Licease No. WD1544
Address———-——mxw-m—aow
Drilling Began 4099 g4 Compieted o.py gy Type 100lS mapeampeo————— Size of hOIC'GTS'—m'
Elevation of land surface or at well is ft. Total depth of wellgg o ft.
Completed well is @ shallow [0 artesian. Depth to water upon completion of weu_“,....______ ft.
Section 2. PRINCIPAL WATER.BEARING STRATA
Depth in Feet Thickness o ) , Estimated Yield
From To in Feet Description of Water-Bearing Formation (gallons per minute)
48 59.5 11.6 BROWN CLAY 10
Section 3. RECORD OF CASING
Diameter Pounds Threads Depth in Feet Length Type of Shoe Perforations
(inches) per foot per in, Top Bottom (feet) From To
4 Sch 40 62.5 44.5 59.5

Section 4. RECORD OF MUDDING AND CEMENTING

Depth in Feet Hole Sacks Cubic Feet
From To Diameter of Mud of Cement

Method of Placement

Section 5. PLUGGING RECORD

Plugging Contractor
Address No Depth ‘in Feet Cubic Feet
Plugging Method : Top Bottom of Cement
Date Well Plugged 1
Plugging approved by: 2 !

State Engineer Representative i !

FOR USE OF STATE ENGINEER ONLY
Date Received
Quad FWL FSL

File No Use Location No.




From T To I in Feet i Color and Type of Matenial Encountered
‘0 3 ' a J n 4
t
3 8 | 5 | RED CLAY & ROCK
8 13 s | CALICHE W/RED CLAY STRINGERS
13 18 J 3 BROWN CLAY WROCK STRINGERS
8 21 ! 3 j DAMP BROWN CLAY
21 38 18 DRY BROWN CLAY
39 41 2 LIGHT BROWN CLAY W/ROCK STRINGERS
ey e 7 WHITE CLAY WRTKK STRINGERS
i ) ) 7.5 WET BROWNTCLAY

MW #4 EMPIRE ABO

Section 7. REMARKS AND ADDITIONAL INFORMATION

The undersigned hereby certifies that, to the best of his knowledge and belief, the foregoing is a true and correct record of the above

described hole. é/ e Z 7, é, A%_

Driller

INSTRUCTIONS: This form shouid be executed in triplicate, preferably typewritten, and submitted to the appropriate distriet office
of the State Engineer. All sections, except Section 5, shall be answered as completely and accurately as possible when any well is
drilled, repaired. or deepened. When this form is used as a plugging record, only Section 1(a) and Section 5 need be completed.




STATE ENGINEER OFFICE
' ‘ WELL RECORD .

Section 1. GENERAL INFORMATION

AMOCO PRODUCTION COMPANY .
(A) Owner of well A Qwner's Well No.
Street or Post Office Addres§ ST OFFICE BOX 3092
City and State HOUSTON TX. 772532-:3092
Well was drilled under Permit No, Monitor Walt #5 EMPIRE ABO and is located in the:
a % WE WM YofSection 3 Township 188 Rangé’E N.M.PM.
b. Tract NoO. of Map No. of the
¢. Lot No. of Block No. of the
Subdivision, recorded in County.
d. X= feet, Y= feet, N.M. Coordinate System Zone in
the Grant.
{(B) Drilling Contractor __ ALAN EADES License No. WwD1044
Address 1335 Katy Lane Hobbs,N.M. 88240
Drilling Began ——12:-22-91 Completed 12-22-91 ___ TypetoolROIARY _ _______ Size of holeg.5——__in.

ft. Totaldepthof welRE______ ______ft.

Elevation of land surface or at well is

Completed wellis X shallow [ artesian.

Section 2. PRINCIPAL WATER-BEARING STRATA

Depth to water upon compietion of well 24—t

Depth in Feet Y Thickness o ) ) Estimated Yield
From To in Feet Description of Water-Bearing Formation (gallons per minute)
74 96 22 RED CLAY 10

Section 3. RECORD OF CASING

Diameter Pounds Threads Depth in Feet Length T £ Sh Perforations
| (inches) per foot per in, Top Bottom (feet) ype of Shoe From To
4 Sch 40 99 71 Be

Section 4. RECORD OF MUDDING AND CEMENTING

E Depth in Feet Hole Sacks Cubic Feet
From To Diameter of Mud of Cement

Method of Placement

Section 5. PLUGGING RECORD

Plugging Contractor

Address - Depth in Feet Cubic Feet

Plugging Method ) Top | Bottom of Cement
Date Well Plugged |

Plugging approved by:

& w0

State Engineer Representative

FOR USE OF STATE ENGINEER ONLY
Date Received
Quad FWL FSL

File No Use Location No.




- § T iTitEe ) ~ 3l
— = Color ana [ype o1 Materias Encountered
From To in Feet |

é
o B S 3 ‘gqnu FEILL Mw

!

3 17 8 | WHITE GLAY
L 14 13 WHITE ROCK
14| 14.5 .5 DAMP YELLOW CLAY
14.5 16 1.5 WHITE ROCK
16 16.5 .5 RED CLAY
16.5 29 22,5 ; WHITE ROCK W/CLAY STRINGERS
4] 32 3 YELLOW CLAY
B4 3 17 WHITE LAY
40 —59 s YEH-GW-SAND Y CLAY
53. 64 8 WHFE-SAND- W/ROGK-STRINGERS
81 ydv) b d YELLOW SANDY Gl AY WROCK STRINGERS
70 24 4 BROWN CLAY
74 96 22 WETRER CAAY

Section 7. REMARKS AND ADDITIONAL INFORMATION

Tae undersigned hereby certifies that, to the best of his knowledge and belief, the foregoing is a true and correct record of the above
described hole.

Driller

INSTRUCTIONS: This form should be executed in triplicate, preferably typewritten, and submitted to the appropriate district office
of the State Engineer. All sections, except Section S, shall be answered as completely and accurately as possible when any weil is
drilled, repaired or deepened. When this form is used as a plugging record, only Section {(a) and Section § need be compieted.




A AEE AT LA T )

Yt

E Well was drilled under Permit No. Monitor Weil #8 EMPIRE ABO

STATE ENGINEER OFFICE
‘ WELL RECORD

{(A) Owner of weil WMOCO DUCTION COMPANY

Section }. GENERAL INFORMATION -~

M AR A

Street or Post Office Addresd CST OFFICE BOX 3092

Owner’s Well No.

City and State 2.

and is located in the:

Compieted wellis X shallow (1 artesian,

a Y% wE S % of Section 3 Township 188 Rang@7E __ NMPM.
b. Tract No. of Map No. of the
s, Lot No.——__ of Block No. of the
Subdivision, recorded in County.
d, X= feet, Y= feet, N.M. Caordinate System Zone in
the Grant.
: (B) Drilling Contractor _ ALANEADES License No, . WD1044
Address 1335 Katy Lane Hobbs.N.M. 88240
Drilling Began __12-21-981 Completed 12:22-91 Typetoold3QIARY .. SizeofholeB S —..in,
B Elevation of land surface or at well is ft. Total depth of welﬁ&__..._._.__ ft.

Depth to water upon completion of well .35 ft,

Section 2. PRINCIPAL WATER-BEARING STRATA

Depth in Feet Thickness - . ) Estimated Yield
From To in Feet Description of Water-Bearing Formation (gailons per minute)
35 50 15 WHITE, GRAY & BROWN CLAY 10
Section 3. RECORD OF CASING
Diameter Pounds Threads Depth in Feet Length Type of Sh Perforations
(inches) per foot per in. Top Bottom (feet) P oe From To
4 Sch 40 53 30 60

Section 4. RECORD OF MUDDING AND CEMENTING

Depth in Feet Hole Sacks Cubic Feet
From To Diameter of Mud of Cement

Method of Placement

Section 5. PLUGGING RECORD

Plugging Contractor
Address N Depth in Feet Cubic Feet
Plugging Method & Top Bottom of Cement
Date Weli Plugged 1
Plugging approved by: >
3
State Engineer Representative 4
FOR USE OF STATE ENGINEER ONLY
Date Received
Quad FWL FSL
File No Use Location No.




To n rkeet | et S Sy wr bl aiewv MLt U

' 1 1“ TOP SOIL. MW #6 EMPIRE ABO ‘
¥ 9 8 GRAY CLAY WRGCK STRINGERS
l . 15 8 WHITE CLAY W/ROCK STRINGERS
i 19 4 RED CLAY
{ 28 8 WHITE CLAY WROCK STREINGERS
I 3 & 29 1 RED CLAY
| ET) 5 GRAY LAY
I . 4 L3y 5 WHITE HOCR
s *s N ARMAY-CLAY
I 45 Py GRAYRCCK-
47 2 WET.GBAY CI AY
l 50 3 BROWN CLAY W/ROCK STRINGERS
1
-
I»

Section 7. REMARKS AND ADDITIONAL INFORMATION

ke
B The undersigned hereby certifies that, to the best of his knowledge and belief, the foregoing is a true and correct record of the above

kb, described hole.
ﬁZ’;{Z' /ﬁ& ’/@ é!%é:

Driller ¢

INSTRUCTIONS: This form should be executed in triplicate, prefer-hly typewritten, and submitted to the appropriate district office
.of. the State Engineer. All sections, except Section 5, shall be ai.  .cd as completely and accurately as possible when any well is
drilled, repaired. or deepened. When this form is used as a plugging record, only Section 1(a) and Section 5 need be completed.




STATE ENGINEER OFFICE
. WELL RECORD ‘

Section 1. GENERAL INFORMATION

RN (A) Ownerof well ANY. Owner's Well No.
Street or Post Office AddressPQST.OEFICE ROX 302 :
City and State

0

. Well was drilied under Permit No. _Monitor Well 42 EMPIRE-ABGmmm— i0d is Jocated in the:

a Y% [A: Y Mo Yo Of Section_3.______ Township 1as Rangeoz5— N.M.P.M.
b, Tract No. of Map No, of the
¢. Lot No.——____ of Block No. of the
Subdivision, recorded in County.
4. X= feet, Y= feet, N.M. Coordinate System Zone in
the Grant.
B (B) Drilling Contractor — ALANGADGES— License No. D104

® Addrest. 1335 Katy | ana kichha N.M. 58240

i Drilling Began Completed 4o ppoga——m TYPE tOOIS marpagny Size of hole e in.
Elevation of land surface or at well is ft. Total depth of wellgwo {t.
¥ Completed well is ﬁ shallow O artesian. Depth to water upon completion of weil —— ft.
Section 2. PRINCIPAL WATER-BEARING STRATA
Depth in Feet Thickness e . . Estimated Yieid
From To in Feet Description of Water-Bearing Formation (gallons per minute)
16 25.6 10.5 GRAY RED & WHITE CLAY 10
Section 3. RECORD OF CASING
Diameter Pounds Threads Depth in Feet Length Perforations
(inches) per foot per in. Top Bottom (feet) Type of Shoe From To
4 Sch 40 238.5 10.56 5.5
Section 4. RECORD OF MUDDING AND CEMENTING
Depth in Feet Hole Sacks Cubic Feet
From To Diameter of Mud of Cement Method of Placement
Section 5, PLUGGING RECORD
# Plugging Contractor
;v Address De i i
: ; pth in Feet Cubic Feet
¥ Plugging Method No. Top Bottom of Cement
g > Date Well Plugged___ 1
Plugging approved by: 3 7
3
State Engineer Representative P
A FOR USE OF STATE ENGINEER ONLY
2 Date Received
Quad FWL FSL

File No Use Location No.




T LU daad Ly e wl Midlelias LAOLVWNLEIEU
Iom To | _in Feet

0 1.5 1.5 TOP SOILFILL Q

1.5 18 16.8 GRAY CLAY WROCK STRINGERS

18 24 6 RED CLAY

24 25.5 1.5 WHITE CLAY W/ROCK STRINGERS
MW #7 EMPIRE ABO

Section 7. REMARKS AND ADDITIONAL INFORMATION

The undersigned hereby certifies that, to the best of hiz knowledge and belief, the foregoing is & true and correct record of the sbove |

— s G Lyt G

Drilier Ed

STRUCTIONS: This form should be executed in triplicate, preferably typewnitten, and submitted to the appropriate district office
of the State Engineer. All sections, except Section 5, shail be answered as completely and accurately as possible when any well is
frilled, repaired or deepened. When this form is used as a plugging record, only Section 1{a) and Section 5 need be completed.




A S Sy SR ST D3I+IgET To oy TiTET

Pl gtis e

. STATE ENGINEER OFFICE ‘

WELL RECORD

Section 1. GENERAL INFORMATION
AMOCO PRODUCTION CO.

(A) Ownerof well Owner's Well No.
Street or Post Office Address 80X 30392
City and State HOUSTON, TX 77253-3092

MW#8 EMPIRE ABO

Well was drilled under Permit No, and is located in the:

8. Y% w_S€ y NE \ of Section 3 Township 185 Range 27e N.M.P.M.
b. Tract No. of Map No. of the
c. LotNo.— . of Block No. of the
Subdivision, recorded in County.
d. X= feet, Y= feet, N.M. Coordinate System Zone in
the Grant,
(B) Drilling Contractor ALAN EADES License No. wD1022
: 3521 CAMINO REAL HOBBS NM 88240
. Address
Drilling Began 12-28-91 Completed _L'Zg;g_l___ Type tools ROTARY Sizeof hole £.5 . _in.
MI. Elevation of land surface or atwellise——— ___ ft. Total depth of weuL_ ft.
. Completed well is X saiiow O artesian. Depth to water upon completion of weil 80 ft.
Section 2. PRINCIPAL WATER-BEARING STRATA
Depth in Feet Thickness e . , Estimated Yield
From To in Feet Description of Water-Bearing Formation (gallons per minute)
80 89 9 WET RED CLAY 5
Section 3. RECORD OF CASING
Diameter Pounds Threads _Depth in Feet Length Perforations
(inches) per foot per in. Top Bottom (feet) Type of Shoe From To
4 SCH 40 92 69 89
—_
Section 4. RECORD OF MUDDING AND CEMENTING
Depth in Feet Hole Sacks Cubic Feet M
From To Diameter of Mud of Cement ethod of Placement
Section 5. PLUGGING RECORD
- Plugging Cantractor
Address | Depth in F T
; : Jepth in Feet | Cubic Feet
Plugging Method | No. Top Bottom [ of Cement
Date Well Plugged !
Plugging approved by: 2
v 3
State Engineer Representative P I
FOR USEOF STATE ENGINEER ONLY
Date Received
Quad FWL FSL

File No Use

Location No.




satavivein -~

e ULl 31U 4 Pt wi e dncarme miime man s =

F.om : To i in Feet l
a ! 8" ‘\ ;. \ EILL/TOP SO MW #8 EMPIRE ARQ ’
g 1 13 [ 10 I WHITE CLAY W/ROCK_STRINGERS
3 4 11 ! YELLOW ROCK
4 4.5 } 5 WHITE CLAY W/ROCK STRINGERS
4.5 8 E 3.5 RED ROCK
8 25.5 ‘ 16.5 GRAY CLAY W/ROCK STRINGERS
25.5 27 1.5 HARD BROWN ROCK
27 47 20 GRAY CLAY W/ROCK STRINGERS
47 50 13 BROWN ROCK
50 59 9 GRAY CLAY W/ROCK STRINGERS
59 61 2 BROWN CLAY W/ROCK STRINGERS
61 70 9 GRAY CLAY W/ROCK STRINGERS
0 yard Z WELRED CLAY
#7 86———3 BROWNROEK
4 4 4 W REL TR

Section 7. REMARKS AND ADDITIONAL INFORMATION

¢ undersigned hereby certifies that, to the best of his knowledge and belief, the foregoing is a true and correct record of the above

T A

Drilfer

WNSTRUCTIONS: This form should be executed in triplicate. preferably typewritten, and submitted to the appropriate district office
of the State Engineer. All sections, except Section 5, shall be answered as compietely and accurately ssible when any well is
_druled, repaired or deepened. When this form is used as a plugging record. only Section 1(a) and Section . be compieted.




: Well was drilled under Permit No.

4 Compieted well is X challow O artesian.

STATE ENGINEER OFFICE

. WELL RECORD

AMOCO PRODUCTION COQ.
(A) Owner of well

Section |. GENERAL INFORMATION

Owner's Well No.

BOX 3052

Street or Post Office Address

City and State HOUSTON, TX 77253-3092

MW#9 EMPIRE ABO

and is located in the:

a. Y w_SE v NE v, of Section—_ 3 Township 18S Range 278 —NMPM.
b, Tract No. o of Map No. of the
¢. Lot No.ee——____ of Block No. of the
Subdivision, recorded in County.
d. X= feet, Y= feet, N.M. Coordinate System Zone in
the Grant,
{B) Driliing Contractor ALAN EADES License No. Wob1022
Address 3521 CAMINO REAL HOBBS NM 88240
Drilling Began 12-28-91 Compieted —12:29-91  Type tools ._ROTARY Size of hole Bus__in.
i Eievation of land surface or at well is ft. Total depth of weuﬂ_‘__. ft.

Depth to water upon completionof well Sl ft.

Section 2. PRINCIPAL WATER-BEARING STRATA

Depth in Feet Thickness o ‘ ) Estimated Yield
From To in Feet Description of Water-Bearing Formation (gallons per minule)
61 71.5 10.5 WET GRAY & BROWN CLAY 5
Section 3. RECORD OF CASING
Diameter Pounds Threads Depth in Feet Length Perforations
(inches) per foot per in. Top_ Bottom (feet) Type of Shoe From To
4 SCH 40 745 51.5 71.5

Section 4. RECORD OF MUDDING AND CEMENTING

Depth in Feet Hole Sacks Cubdic Feet
From To Diameter of Mud of Cement

Method of Placement

Section 5. PLUGGING RECORD

Plugging Contractor
Address i
Plugging Method - No. ToDepth in F;et C}“?:ic Fee:
Daewall Plusged 1 p ottom of Cemen
Plugging approved by: B

State Engineer Representative i

FOR USE OF STATE ENGINEER ONLY
Date Received
Quad FWL FSL

File No

Use Location No.




»

-
"

Sruc LG OFY
Thickness - .
T rom s n Feet Color and Type ot Matenat Ernzountercq
" S - st N &G FUMPIRE 1an
- . T I WET GRAY (1L aY
i ¢ ‘
7 Y 2 CCRY CPAY CLAY
|
r |
Q ) 9 SRAY CLAY W/RCCK STRINGERS
T !
82 3 GRAY ROCK
S |
21 28 .7 | WHITE ZLAY W/RCCK STRINGERS
1
28 31 | 3 FBROWN CLAY W/ROCK STRINGERS
31 43 12 WHITE CLAY W/RQOCK STRINGERS
43 44 ! CAVITY
44 49 5 GRAY CLAY
49 53 4 YELLOW CLAY W/ROCK STRINGERS
S3 . 69 ’ 18 WET CRAY CLAY
REY el 25 BROWN-GLAY

Section 7. REMARKS AND ADDITIONAL INFORMATION

The undersigned hereby certifies that, to the best of his knowledge and belief, the foregcy\a true and correct record of theabeve
descnibed hole. ! /
/’/ . ‘~/ 7

. ,,
//@a /;ée(,, .f:; CThe ekl

D aler

INSTRUCTIONS: This form should be exccuted in triplcate, pref-r-='v rvpewsitten, and suhmitzed te the appropnate distnct otfice
of the State Enginecr. All sections, except Sestion 3, shall be a. . completely and accurstely as possible when any weiiis
drilled. repared of deepened. When this form is used 3s 3 plugging fe. + Section [(a) and Section § need be completed.



