



































ZACHERY 5!
Site Specific Hydrogeology

A visual site inspection confirming the information contained herein was performed on the well ' ZAC :RY
500', which is located at 36.67907 degrees North latitude and 107.87306 degrees West longitude. This
location is loc  2d on the Blanco 7.5' USGS topographic quadrangle. This location is in section 34 of
Township 29 North Range 10 West of the Public Land Survey System (New Mexico Principal Meridian).
This location is located in San Juan County, New Mexico. The nearest town is Blanco, located 3.9 miles to
the northeast. The nearest large town (population greater than 10,000) is Farmington, located 3.8 miles to
the west (National Atlas). The nearest highway is US Highway 64, located 2.1 miles to the north. The
location is on BLM land i d is 2,437 feet from the edge of the parcel as notated in the BLM land status layer
updated January 2008. This location is in the Upper San Juan. Colorado. New Mexico, Sub-basin. This
location is located 1745 meters or 5723 feet above sea level and receives 10 inches of rain each yei  The
vegetation at this location is classified as Inter-Mountain Basins Greasewood Flat as per the Southwest
Regional Gap Analysis Program.

The estimated depth to ground water at this point is 155 feet. This estimation is based on the data p1 lished
on the New Mexico Engineer's iWaters Database website and water depth data from ConocoPhillips'
Cathodic wells. Groundwater data available from the NM State Engineer's Vaters Database for wells near
the proposed site are attached. The nearest stream is 770 feet to the southeast and is classified by the
USGS as an intermittent stream. The nearest perrenial stream is 4,924 feet to the east. The nearest water
body is 4,877 ttoihe rtheast. Itis classified by the USGS as an intermittent lake and is 0.2 acres in
size. The nearest spring is 24,062 feet to the northwest. All stream, river, water body and spring
information was determined as per the USGS Hydrographic Dataset (High Resolution), downloaded 3/2008.
The nearest water well is 2,118 feet to the north. The nearest wetland is an 82.6 acre Ravine located 1,782
feet to the east. The slope at this location is 1 degree to the northeast as calculated from USGS 30M
National Elevation Dataset. This information is also discerned from the aerial and topographic map
included. The surface geology at this location is NACIMIENTO FORMATION--Shale and sandstone with a
Shale dominated formati s of all ages substrate. The soil at this location is '‘Badland' and is somew it
excessively drained and not hydric with severe erosion potential as taken from the NRCS SSURGO map
unit, downloaded January 2008. The nearest underground mine is 19.6 miles to the north as indicated on
the Mines, Mills and Quarries Map of New Mexico provided.

Regional Geological context:

The Nacimiento Formation is of Paleocene age (Baltz, 1967, p. 35). It crops out in a broad band inside the
southern and western margins of the central basin and in a narrow band along the west face of the
Nacimiento Uplift. The N :imiento is a nonresistant unit and typically erodes to low, rounded hi or r
badland topography.

The Nacimiento Formation occurs in approximately only the southern two-thirds of the San Juan Basin
where it comnformably overlies and intertc  jues with the Ojo Alamo Sandstone (Fassett 1974, p. 229).
The Nacimiento Formation grades laterally ito the main part of the Animas Formation | issettandt ds,
1971, p. 34); thus, in this area, the two formations occupy the same stratigraphic interval.

Strata of the Nacimiento Formation were deposited in lakebeds in the central basin area with lesser
deposition in stream channels (Brimhall, 1973, p. 201). In general, the Nacimiento consists of drab,
interbedded black and gray shale with discontinuous, white, medium- to very coarse grained arkosic
sandstone (Stone e al., 1983, p.30). Stone et al. indicated that the formation may contain more sandstone
than commonly reported because some investigators assume the slope-forming strata in the unit area
shales, whereas in many places the strata actually are poorly consolidaied sandstones.

Total thickness of the Nacimiento Formation ranges from about 500 to 1,300 feet. The unit generally
thickens from the basin margins toward the basin center (Steven et al., 1974). The sandstone deposits
within the Nacimiento For ation are much thinner than the total thickness of the formation because their
environment of deposition was localized stream channels (Brimhall, 1973, p. 201). The thickness of the
combined San Jose, Animas, and Nacimiento Formations ranges from 500 to more than 3.500 feet.



Hydraulic Properties:

Reported well yields for 53 wells completed in either the Animas or Nacimiento Formations range fr 12 1o
90 gallons per minute and the median yield is 7.5 gallons per minute. The primary use of water from
Nacimiento and Animas Formations is domestic and livestock supplies. There are no known aquifer tests
for the Animas or Nacimiento Formations, but specific capacities reported for six weils range from 0.24 io
2.30 gallons per minute r foot of drawdown (Levings et al., 1990).

The Animas and Nacimiento Formations are in many ways hydrologically similar to the San Jose Formation
because sands in both units produce approximately the same quantities of water. However, the greater
percentage of fine materials in the Animas and Nacimiento Formations may restrict downward vertical
leakage to the Ojo Alam  Sandstone or Kirtland Shale. The poorly cemented fine material is highly erodible,
forms a badiand terrain, and supports only spotty vegetation. These conditions are more conductive to
runoff than retention of precipitation.
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Burlington Resources Oil & Gas Company, LP
San Juan Basin
Below Grade Tank Design and Construction

In accordance with NMAC 19.15.17 the following information describes the design and
construction of below grade tanks on Burlington Resources Oil & Gas Company, LP
(BR) locations. This is BR'’s standard procedure for all below grade tanks (BGT). A
separate plan w be submitted for any BGT which does not conform to this plan.

Gener~! Plan:

1.

BR will design and construct a properly sized and approved BGT which will
contain liquids and should prevent contamination of fresh water to protect the
public health and environment.

BR signage will comply with 19.15.3.103 NMAC when BR is the operator. if BR
is not the operator it will comply with 19.15.17.11NMAC. BR includes
Emergency Contact information on all signage.

R has approval to use alternative fencing that provides better protection. BR
constructs fencing around the BGT using 4 foot hog wire fencing topped with two
strands of barbed wire, or with a pipe top rail. A six )ot chain link fence topped
with three strands of barbed wire will be use if the well location is within 1000 feet
of permai nt residence, school, hospital, institution or church. BR ensures that
all gates associated with the fence are closed and locked when responsible
personnel are not onsite.

BR will construct a screened, expanded metal covering, on the top of the BGT.

1 shall ensure that a below-grade tank is constructed of materials resistant to
the below-grade tank’s particular contents and resistant to damage from sunlight
as shown 1 design drawing and specification sheet.

The BR below-grade tank system shall have a properly constructed foundation
consisting of a level base free of rocks. debris, sharp edges or irregularities to
prevent punctu cracks or ind of the liner  tank bottom as shown on
designdra ng.

BR shall o) rate and install the below-grade tank to prevent the collection of

s facewa rrun-on. BR has built in shut off devices that do not allow a below-
grade tank to overflow. BR constructs berms and corrugated retaining walls at
least 6” above ground to keep from surface water run-on entering the below
grade tank as shown on the design plan.

BR will construct and use a below-grade tank that does not have double walls.
The below-grade tank’s side walls will be open for visual inspection for leaks, the
below-grade tank’s bottom is elevated a minimum of six inches above the
underlying ¢ und surface and the below-grade tank is underlain with a
geomembrane liner to divert leaked liquid to a location that can be visually
inspected.
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9.

10.

BR has equipped the below-grade tanks with the ability to detect high level in the
tank an provide alarm notification and shutdown process streams into the tank.
Once high level is detected RTU logic closes the inlet separator sales valve and
does not permit vent valve to open. This shutdown of the sales valve and
gagging of the vent valves prevents any hydrocarbon process streams from
entering the pit tank once a high level is detected. Furthermore, an electronic
page is sent to the BR MSO for that well site and to the designated contract
“Water- wling” Company indicating a high level and that action must be taken to
address s alarm. The environmental drain line from BR’s compressor skid
under ni  nal operating conditions is in the open position. The environmental
drain line is in place to capture any collected rain water or spilled lubricants from
our compressor skids. The swab drain line is a manually operated drain and by
normal onerating procedures is in the closed position. The tank drain line is also
a manuz ' operated drain and during normal operations it is in the closed
position.

The geomembrane liner consists of a 45-mil flexible LLDPE material
manufactured by Raven Industries as J45BB. This product is a four layer
reinforce laminated containing no adhesives. The outer layers consist of a high
strength polyethylene film manufactured using virgin grade resins and stabilizers

i UV resistance in exposed applications. The J45BB is reinforced with 1300
denier (minimum) tri-directional scrim reinforcement. It exceeds ASTMD3083
standard by 10%. J45BB has a warranty for 20 years from Raven Industries and
is attached. It is typically used in Brine Pond, Oilfield Pit liner and other industrial
applications. The manufacture specific sheet is attached and the design
attached displays the proper installation of the liner.

11. The general specification for design and construction are attached in the BR

)cument.
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Burlington Resources /Conoco Phillips BGT REGISTRATION

[y] Signed C-144 (Page 5 of C-144)
[v] Site Specific Hydrogeology
19.15.17.10 NMAC SITTING REQUIREMENTS

[v] New Mexico Office of State Engineer attachment
USGS TOPO map

[v] Aerial Map

[y¥] Mines, Mills and Quarries Map

[v] FIRM map (flood insurance rate map from Federal Emergency
Agency)

19.15.17.11 NMAC DESIGN PLAN CONTENTS

[y] Below Grade Tank Design and Construction Plan
19.15.17.12 NMAC OPERATING AND MAINTENCE PLAN

[y] Below Grade Tank Operating and Maintenance Plan
19.15.17.13 NMAC CLOSURE PLAN

[v] Below Grade Tank Closure Plan

REGISTRATION DATE:
05/06/2015

NOTES:




