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1.0 INTRODUCTION

Lea Land LLC (the Facility) is an existing Surface Waste Management Facility (SWMF) providing oil
field waste solids (OFWS) disposal services. The existing Lea Land SWMF is subject to regulation
under the New Mexico Oil and Gas Rules, specifically 19.15.9.711 and 19.15.36 NMAC, administered
by the Oil Conservation Division (OCD) of the NM Energy, Minerals, and Natural Resources
Department (NMEMNRD). This document is a component of the “Application for Permit Modification”
that proposes continued operations of the existing approved waste disposal unit; lateral and vertical
expansion of the landfill via the construction of new double-lined cells; and the addition of waste
processing capabilities. The proposed Facility is designed in compliance with 19.15.36 NMAC, and
will be constructed and operated in compliance with a Surface Waste Management Facility Permit

issued by the OCD. The Facility is owned by, and will be constructed and operated by, Lea Land LLC.

The Lea Land SWMF is one of the most recently designed facilities to meet the new more stringent
standards that, for instance, mandate double liners and leak detection for land disposal. The new
services that Lea Land will provide needed resources to fill an existing void in the market for

technologies that exceed current OCD requirements.

1.1 Purpose

This section provides compliance demonstrations for the Siting Criteria for Surface Waste
Management Facilities specified in the NM Oil and Gas Rules, 19.15.36.13.A-C NMAC. These
requirements include depth to groundwater; and proximity of watercourse, floodplains, wetlands,
mines, residences/institutions, and unstable areas. The Lea Land site meets the Siting Requirements
applicable to a Surface Waste Management Facility (i.e., 19.15.36.13.A-C NMAC).

1.2 Site Location

The Lea Land site is located approximately 27 miles northeast of Carlsbad, straddling US Highway
62-180 (Highway 62) in Lea County, NM. The Lea Land site is comprised of a 642-acre * tract of land
encompassing Section 32, Township 20 South, Range 32 East, Lea County, NM (Figure IV.1.1). Site
access is currently provided on the south side of US Highway 62. The coordinates for the approximate
center of the Lea Land site are Latitude 32°31'46.77” and Longitude -103°47°18.25".

Gordon/PSC IV.1-1 01041618
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13 Facility Description

The Lea Land SWMF comprises approximately 463 + acres of the 642-acre * site, and will include
two main components: an oil field waste Processing Area and an oil field waste solids Landfill, as
well as related infrastructure (i.e., access, waste receiving, stormwater management, etc.). Oil field
wastes are delivered to the Lea Land SWMF from oil and gas exploration and production operations
in southeastern NM and west Texas. The Site Plan provided as Figure IV.1.2 identify the locations
of the Processing Area and Landfill Disposal facilities, which are further detailed on the Permit
Plans (Volume Ill.1). The proposed facilities are detailed in Table 11.1.2 (Volume 11.1), and are

anticipated to be developed in four primary phases as described in Table 11.1.3 (Volume II.1).

2.0 SITING CRITERIA FOR SURFACE WASTE MANAGEMENT FACILITIES

In order to re-confirm the suitability of the proposed Lea Land site for a Surface Waste Management
Facility, an evaluation with respect to each of the Siting Requirements detailed in 19.15.36.13.A-C
NMAC was performed and is presented herein. Based upon available information, the proposed
Lea Land site satisfies the size restriction and each of the eight siting criteria. Following is a detailed
description of the Lea Land Site’s compliance with the siting criteria. Each siting criterion is defined,
applied and discussed individually. The following sections provide the regulatory citation for each
criterion in bold, followed by a narrative response. In most cases, a Figure or study is referenced

to demonstrate compliance with applicable standard(s).

2.1 Depth to Groundwater

No landfill shall be located where ground water is less than 100 feet below the lowest elevation
of the design depth at which the operator will place oil field waste. (19.15.36.13.A(1) NMAC)

No other surface waste management facility shall be located where ground water is less than
50 feet below the lowest elevation at which the operator will place oil field waste.
(19.15.36.13.A(5) NMAC)

The Oil and Gas Rules define ground water as “interstitial water that occurs in saturated earth material
and is capable of entering a well in sufficient amounts to be used as a water supply” per
19.15.2.7.G(10) NMAC. The maximum distance from the ground surface to the floor of the waste
(i.e., cell basegrades) is 50 feet (ft) , i.e., landfill excavation extends 50 ft + below ground surface
(bgs). Therefore, for the purposes of this analysis, the minimum acceptable depth to groundwater is
150 ft bgs.

Gordon/PSC IV.1-2 01041618
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As described in Volume 1V.2 (Hydrogeology), saturation in shale beds in the Permian Dewey Lake
Redbeds is the shallowest saturation beneath the Lea Land site. Information obtained from five
groundwater monitoring wells at the Lea Land SWMF was used to determine the depth and character
of shallow saturation zones at the Facility. Figure IV.1.3 provides the potentiometric surface of water-
bearing zones in the Dewey Lake Redbeds using available historic water level data from the above
referenced wells.

A Local Hydrogeologic Cross Section through the Lea Land site is presented as Figure IV.1.4. As
shown in Figure IV.1.4, the top of the Dewey Lake Redbeds at the Lea Land site is 50 ft bgs #, and
the shallowest saturated zones at site are present in zones ranging between 123 ft and 148 ft beneath
the top of the Dewey Lake Redbeds at depths ranging between 173 ft to 198 ft bgs +. The depth from
the cell base grades (i.e., a maximum depth 50 ft bgs ) to the top of the saturated zones in the Dewey
Lake Redbeds is estimated to be between 122 ft and 149 ft.

In summary, information obtained from on-site borings that were advanced by air rotary drilling at the
Lea Land site (Volume IV.2) provide adequate demonstration that the minimum depth to the
shallowest saturated zone on the property approaches 200 ft bgs; and is more than 100 ft below
projected landfill base grade levels. Therefore, the depth to saturation is greater than 100 ft below
the lowest elevation of the design depth at which the operator will place oil field waste in the landfill,
and greater than 50 ft below the processing area. Additionally, saturation zones penetrated by
monitoring wells at the site do not produce enough water to be used as a water supply, therefore,
water saturation in these zones does not meet the definition of “groundwater” as defined in
19.15.2.7.G(10) NMAC.

2.2 Watercourse, Lakebed, Sinkhole, or Playa Lake

No surface waste management facility shall be located: within 200 feet of a watercourse,
lakebed, sinkhole or playa lake. (19.15.36.13.B(1) NMAC)

The Oil and Gas Rules specifically define watercourses and playa lakes as follows:

“Watercourse” means ariver, creek, arroyo, canyon, draw or wash or other channel having
definite banks and bed with visible evidence of the occasional flow of water.
(19.15.2.7.W(4) NMAC)

“Playalake” means alevel or nearly level area that occupies the lowest part of acompletely
closed basin and that is covered with water at irregular intervals, forming atemporary lake.
(19.15.2.7.P(4) NMAC)

Gordon/PSC IV.1-3 01041618
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Figure IV.1.5 is a United States Geological Survey 7.5-minute topographic map (contour interval
10 ft) that shows detailed terrain within one mile of the Lea Land SWMF. This map indicates that no
watercourses are present within two hundred feet of the Lea Land SWMF. On-site photo
documentation of the site can be found in Attachment 1V.1.C (On-site Sheet Flow). Two ephemeral
washes are present on the Livingston Ridge escarpment approximately one half mile southwest of
the Lea Land SWMF. Drainage at the facility is northwest and surface grade is less than 5 feet per
mile. A small closed depression comprising approximately 8 acres is present in the northeast corner
of the Lea Land property. This feature is less than two feet in depth and does not appear to contain
water; however, an area within the depression of approximately one-half acre has been excavated
to promote stormwater capture. Another shallow closed depression comprising approximately 52
acres is located approximately 4,000 feet northwest of the Lea Land property. This depression is
less than five feet deep and does not appear to contain ephemeral pooled water as a playa lake.
Laguna Toston is a playa lake of approximately 713 acres and is located approximately 1950 feet
northeast of the Lea Land SWMF. Laguna Toston receives brine from potash milling operations at

the Intrepid mine and contains hypersaline water.

Figure IV.1.6 shows that the Lea Land SWMF is not located within 200 feet of a watercourse,
lakebed, sinkhole or playa lake, as those terms are defined by the Oil and Gas Rules. The June 4,
2015 United States Environmental Protection Agency (USEPA) National Pollutant Discharge
Elimination System (NPDES) Multi-Sector General Permit (MSGP) regulations authorize
stormwater discharges from certain industrial facilities (including landfills) to “waters of the United
States” (WOTUS). Facilities that have the potential for stormwater discharges to WOTUS are
required to obtain coverage under the 2015 MSGP through submission of a Notice of Intent (NOI)
and development and implementation of a Stormwater Pollution Prevention Plan (SWPPP). In
accordance with the Qil Pollution Prevention regulation at 40 CFR Part 112, the USEPA requires
non-transportation-related facilities (including landfills) to develop and implement a Spill Prevention,
Control, and Countermeasures (SPCC) Plan if the facility “could reasonably be expected to
discharge oil in quantities that may be harmful into navigable WOTUS”. The following evaluation of
the potential to discharge to WOTUS has been performed to determine the applicability of both the
MSGP and SPCC regulations for the Lea Land SWMF.

Gordon/PSC IvV.1-4 01041618



Lea Land LLC Surface Waste Management Facility
Application for Permit Modification

Volume IV: Siting and Hydrogeology

Section 1: Siting Criteria

June 2019

As shown on Figure 1V.1.6, the Lea Land SWMF is located within a catchment encompassing
approximately 45 square miles (115.65 km?) of the Upper Pecos-Black Watershed (Hydrologic Unit
Code (HUC) 13060011). The direction of local surface drainage in the vicinity of the Facility is to
the north-northwest (NNW) toward the Williams Sink (Assessment Unit (AU) ID NM9000.B_109).
The Williams Sink, located within the catchment approximately 3 miles NNW of the site, is a natural

subsidence and deflation basin feature, and is the closest “receiving water” to the Facility.

The most recent USEPA Watershed Report (i.e., 2016) is included in Attachment IV.1.A (obtained
through USEPA's online WATERS GeoViewer watershed delineation tool) for the area surrounding
the Facility specifies that the 45-mi? catchment is a “sink catchment with no outflow, and that its
catchment and watershed are the same”. The Watershed Report characterizes the surficial
lithology within the catchment and watershed as consisting of eolian and coarse-textured (sand
dunes) soils with a mean permeability of 19.59 cm/hr (i.e., 5.4 X 10°3cm/s). Potential sheet flows
from the site would need to traverse approximately 3 miles of relatively flat terrain (~0.5 %)

consisting of these highly pervious soils prior to reaching the Williams Sink.

The 2018-2020 State of New Mexico Clean Water Act Section 303(d)/Section 305(b) Integrated
Report, Appendix A 303(d)/305(b) List identifies one of the uses for the Williams Sink as livestock
watering (LW). However, the Integrated Report (Attachment 1V.1.B) also states that “potash
activities have led to hypersaline conditions which likely make livestock watering not attainable or
existing”. To-date, water quality standards (WQS) for the Williams Sink have not been assessed
by NMED Surface Water Quality Bureau, and the US Army Corps of Engineers (USACE) has not
rendered either a preliminary or an approved jurisdictional determination (PJD or AJD) for WOTUS
applicability. The evaluation presented above shows that MSGP coverage is not required for the

Lea Land SWMF; and the SPCC regulations do not apply to the site.

No lakebeds or sinkholes have been observed by Gordon/PSC on the Lea Land SWMF. The
depressional feature located in the northeastern corner of the Lea Land site (Figure 1V.1.5) has
been excavated mechanically to serve as a cattle tank. The Lea Land SWMF is not located within
200 ft of any off-site playa lakes.

Gordon/PSC IV.1-5 01041618
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2.3 Wellhead Protection Area; 100-Year Floodplain

No surface waste management facility shall be located: within an existing wellhead protection
area or 100-year floodplain. (19.15.36.13.B(2) NMAC)

The Oil and Gas Rules specifically define wellhead protection areas as follows:

“Wellhead protection area” means the area within 200 horizontal feet of a private, domestic
fresh water well or spring used by less than five households for domestic or stock watering
purposes or within 1000 horizontal feet of any other fresh water well or spring. Wellhead
protection areas does not include areas around water wells drilled after an existing oil or
gas waste storage, treatment or disposal site was established. (19.15.2.7.W(8) NMAC)

In addition, fresh water is defined as follows:

“Fresh water” to be protected includes the water in lakes and playas (regardless of
guality, unless the water exceeds 10,000 mg/l TDS and it can be shown that degradation
of the particular water body will not adversely affect hydrologically connected fresh
ground water), the surface waters of streams regardless of the water quality within a
given reach, and underground waters containing 10,000 mg/l or less of TDS except for
which, after notice and hearing, it is found there is no present or reasonably foreseeable
beneficial use that contamination of such waters would impair. (19.15.2.7.F(3) NMAC)

The New Mexico Office of the State Engineer (OSE) manages a database, the New Mexico Water
Rights Reporting System (NMWRRS), which relates to wells and water rights. Based on NMWRRS
data, the closest well is a “domestic one household” well (CP-368) located approximately 6626 ft
west of the Lea Land site (Figure 1V.1.7). The OSE Well Record for this well indicates that the well
was drilled in 1966, was a dry hole and was not cased. Therefore, the Lea Land SWMF is not

located within 200 ft of an existing wellhead protection area.

A review of potential floodplains was conducted. Flood Insurance Rate Maps are not available from
the Federal Emergency Management Agency (FEMA) for this area. The Lea County Floodplain
Coordinator was also contacted to inquire about the presence of mapped flood areas near the Lea
Land SWMF. Lea County maintains no flood mapping in the vicinity of the Lea Land SWMF. Field
reconnaissance of the Lea Land SWMF was conducted by Gordon/PSC personnel on February 25,
2018 to identify evidence of flooding or ponding on the property. No evidence of flood inundation
was noted on the site, or in adjacent upgradient or downgradient areas near the facility. There are
no apparent “rivers” or “streams” that would result in floodplain issues in the vicinity of the Lea Land
site. Based on the field survey and communications with the Lea County Floodplain Coordinator,

the Lea Land site is not located within a 100-year floodplain.

Gordon/PSC IV.1-6 01041618
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2.4 Wetlands

No surface waste management facility shall be located: within, or within 500 feet of, a wetland.
(19.15.36.13.B(3) NMAC)

The Oil and Gas Rules specifically define wetlands as follows:

“Wetlands” means those areas that are inundated or saturated by surface or ground water
at a frequency and duration sufficient to support, and under normal circumstances do
support, a prevalence of vegetation typically adapted for life in saturated soil conditions in
New Mexico. This definition does not include constructed wetlands used for wastewater
treatment purposes. (19.15.2.7.W(9) NMAC)

The Lea Land SWMF area was evaluated for the presences of wetland indicators (i.e., hydrophytic
vegetation, hydric soil, and wetland hydrology). The National Wetlands Inventory (NWI) identifies
the depressional feature in the northeastern corner of the Lea Land site as an “intermittently flooded
palustrine wetland” (Figure 1V.1.8). This depressional feature is shallow, estimated to be less than
5 ft deep. The feature has been excavated and basal soils have been disrupted and removed.
Inspection of the depressional feature during the site reconnaissance performed by Gordon/PSC
personnel on February 25, 2019 indicated that no hydric soils or aquatic adapted vegetation are
present. Therefore, the depressional feature does not qualify as a wetland, as defined in the Oil
and Gas Rules [19.15.2.7.W(9) NMAC].

25 Subsurface Mines

No surface waste management facility shall be located: within the area overlying a subsurface
mine. (19.15.36.13.B(4) NMAC)

The applicable section of the current NM Energy Minerals and Natural Resources Department
(EMNRD) Mines, Mills and Quarries in New Mexico Map is provided as Figure IV.1.9. The closest
mining operation is a potash mine and mill operated by Intrepid Potash Company, located in Eddy
County and approximately 6100 feet south of the Lea Land Site. Therefore, the Lea Land SWMF

is not located within an area overlying an existing subsurface mine.

Numerous underground potash mine works are present in the vicinity of the Lea Land SWMF. The
Bureau of Land Management (BLM) owns the surface and mineral rights to much of the land in the
eastern Eddy County and western Lea County and administers permitting for exploration and
extraction of minerals on BLM land. Oil and gas exploration, development and production, along
with underground potash mining, is ongoing in the vicinity of Lea Land. The BLM manages risks
that oil and gas well drilling could pose to underground mine works by maintaining detailed maps of

underground potash mine works and prohibiting drilling within safe setback distances to the existing
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underground mine works. Map coverage obtained from BLM showing locations of existing
underground mine works in the vicinity of the Lea Land site are shown on Figure 1V.1.10. This map
indicates that the nearest underground mine works to the Lea Land SWMF are located
approximately 1350 feet west of the facility. The Intrepid Potash mine located to the east and south
of the Facility does lease subsurface mineral rights from the Bureau of Land Management under a
portion of the Lea Land site, where potential mineral resources are situated over 1,200 below

ground surface.

2.6 Land Use Setbacks

No surface waste management facility shall be located: within 500 feet from the nearest
permanent residence, school, hospital, institution or church in existence at the time of initial
application. (19.15.36.13.B(5) NMAC)

Examination of land use surrounding the Facility, including a site reconnaissance and an aerial
photo review (Figure 1V.1.11), indicate that there are no permanent residences, schools, hospitals,
institutions, or churches within 500 ft of the Lea Land site. No permanent structures are present
within 500 ft of the Lea Land site, and there is no apparent trend for development of residential,

institutional, or educational facilities in the general vicinity of the proposed Facility.

2.7 Unstable Areas

No surface waste management facility shall be located: within an unstable area, unless the
operator demonstrates that engineering measures have been incorporated into the surface
waste management facility design to ensure that the surface waste management facility’s
integrity will not be compromised. (19.15.36.13.B(6) NMAC)

The Oil and Gas Rules specifically define unstable area as follows:

“Unstable area” means a location that is susceptible to natural or human-induced events
or forces capable of impairing the integrity of some or all of a division-approved facility’s
structural components. Examples of unstable areas are areas of poor foundation
conditions, areas susceptible to mass earth movements and karst terrain areas where
karst topography is developed as a result of dissolution of limestone, dolomite, or other
soluble rock. Characteristic physiographic features of karst terrain include sinkholes,
sinking streams, caves, large springs or blind alleys. (19.15.2.7.U(6) NMAC)

This section addresses regulatory requirements for defining site characteristics related to earth

stability at the proposed facility.
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2.7.1 Karst Potential
Gordon/PSC performed the following “unstable areas” analysis based on review of potential karst
or other earth stability features within the vicinity of the Lea Land site. Numerous depressional
features are present in western Lea County. Several of the larger depressional features are
suspected to have formed, at least in part, by subsidence. Therefore, a thorough evaluation of the
Lea Land site for potential karst conditions is warranted. The potential for unstable terrain or karst
development at the Lea Land site was initially evaluated by review of published and unpublished
information on the area, and then by detailed on-site reconnaissance to identify any evidence of

potential karst or subsidence features in the area.

Karst Environments and Features
Thornbury (1969) identified several geologic and hydrologic conditions favorable to the

development of karst terrain as follows:

TABLE IV.1.1 - Karst Terrain Conditions

o Presence of soluble rock such as limestone, gypsum, dolomite or halite at or near land surface
e Dense, highly jointed and/or thinly bedded soluble rock units

e Stream valleys deeply incised into soluble rock

e Moderate to high rainfall rates

Thornbury also identified numerous characteristic karst geomorphic landforms as follows:

TABLE IV.1.2 - Karst Indicators
¢ Sinkholes and associated forms, including solution sinks with broad shallow sinkhole ponds
and collapse sinks, with steep rocky margins
¢ Karst plain, as a broad flat area with no laterally extensive drainages
o Sinking creeks, or creeks that end abruptly, typically in sinkholes
e Blind valleys, or ephemeral washes that end abruptly
¢ Rise and resurgence of streams
e Artesian springs
e Haystack hills or hums
e Caverns
e Voids and lost drilling circulation
e Tension cracks
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Lea Land Site File and Literature Review

Comparison of conditions at the Lea Land site with those factors favorable to karst development
identified in the literature indicates that conditions at the site are not conducive to karst development.
No thick sections of soluble rock are present at or near land surface; the shallowest significant
thickness of soluble bedrock materials are gypsum and halite beds in the Rustler Formation, which
are located at least 1,200 ft bgs at the site. Additionally, rainfall rates in the area are low, and

evapotranspiration rates are high (Section 2.9).

George Bachman (1980) identified laterally extensive pedogenic calcium carbonate (caliche) deposits
in shallow soils of western Lea County and eastern Eddy County and proposed an informal
stratigraphic unit and nomenclature for the caliche as the “Mescalero Caliche”. The site
characterization borings and monitoring wells drilled at the Lea Land site penetrated caliche in the
upper 20 ft of the site soil profile. Copies of the boring logs and monitoring well logs are included in
Attachments IV.2.D and IV.2.E. The Mescalero caliche can be soluble and is situated at or near land
surface; however this unit is no more than 20 ft in thickness. Local dissolution of the Mescalero
Caliche unit may have resulted in the development of a number of small shallow depressions in the
area; however this is not regarded as a significant karst process at the Lea Land site. The design
base grades for the landfill extend to 50 ft £ below ground surface, and the resulting earthmoving will
penetrate through the caliche zone. The excavated caliche is planned for beneficial use (e.g., road

surfacing, erosion control).

The nearest karst features in the vicinity of the Lea Land site are identified on the physiographic map
in Figure IV.1.12 (Nicholson and Clebsch, 1963 and Kelly, 1979). Nash Draw, located approximately
3 miles southwest of the Lea Land site, is the likely result of dissolution of shallow and exposed
gypsum and halite beds in the Rustler Formation, as well as dissolution of halite beds in the Salado
Formation below. Another feature known as San Simon Sink is located approximately 26 miles
southeast of the Lea Land site. The origin of San Simon Sink is less well understood; and Nicholson
and Clebsch (1963) concluded that San Simon Sink likely resulted from a combination of deep-seated
collapse and wind deflation. Several playas, including Williams Sink, Laguna Plata, Laguna Gatuna
and Laguna Toston, are located north and east of the Lea Land SWMF. These playas are shallow,

ranging in depth from less than 10 feet (Laguna Toston) to about 50 feet (Laguna Plata). Large
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downwind dune complexes are present at each of these playas except Laguna Toston, indicating that

wind deflation was a significant contributor to development of these playas.

Site Reconnaissance

One of the common indicators of active karst and collapse is the presence of tension cracks in
surface soil and rock on margins of actively subsiding areas. Other indicators of active karst
processes may be tilting, offset and/or displacement of cultural features. Nicholson and Clebsch
(1963) identified an array of large annular cracks in soils arrayed around San Simon Sink, which
are clearly visible in aerial photographs. San Simon sink is approximately 25 miles southeast of the
Lea Land site. Tension cracks are visible on the margins of many sinks and escarpments of the
region where karst processes are active. Land and Love (2000) identified karst-related tension
cracks in gypsum beds of the Seven Rivers Formation in the area of McMillan Escarpment on the

east flank of the Pecos River near Lake McMillan (19 miles to the west).

During the Lea Land site reconnaissance conducted by Gordon/PSC on 02/25/2018, a detailed
inspection of the Lea Land tract and surrounding properties was conducted to identify any tension
cracks, disrupted soils, tilting or other evidence of earth displacement. No tension cracks, tilted or

offset cultural features, or other evidence of displacement was observed during the reconnaissance.

A small depressional feature (approximately 1.7 acres) was identified on the Lea Land tract near the
northeastern corner of Section 32. The location of the depressional feature is shown in Figure IV.1.5.
The margins of the depressional feature were inspected and found to form gentle slopes with no
evidence of off-set of soil horizons, tension cracks, accelerated erosion, or tilting. Maximum vertical
relief from the depressional feature base to surfaces of adjacent slopes was estimated to be less than

five ft .

Cultural features, including road grades, utility poles and fence posts in the vicinity of the Lea Land
site were inspected to identify evidence of tilting, offset or displacement that could indicate recent
land movement and none was observed. Based upon the referenced literature review (Table
IV.1.3) and site reconnaissance, we conclude that no evidence of active karst or land subsidence

was discovered during these investigations.
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TABLE IV.1.3 - Unstable Areas — References

1. Bachman, G. O., 1980, Regional geology and Cenozoic history of Pecos region, southeastern
New Mexico: U.S. Geological Survey, Open-file Report 80-1099, 120 pp., map in 12 over-size
sheets, scale 1:250,000 and 1:125,000.

2. Thornbury, W.D., 1969, Principles of Geomorphology: John Wiley and Sons, New York, NY

3. Nicholson, A., Alfred Clebsch. “Geology and Ground-Water Conditions in Southern Lea
County, New Mexico”. Ground-Water Report 6. State Bureau of Mines and Minerals

4. Land, L. and Love., D, 2000, Gypsum Karst Processes in the Seven Rivers Formation, Thire
Day Road Log, New Mexico Geological Society 57" Field Conference Guidebook, p. 88

5. Kelly, T.E., Geohydrology Associates, 1979, Water-resources study of the Carlsbad Potash
area, New Mexico: Consultant report to the Bureau of Land Management, Denver Colorado,
Contract No. YA-5112-CT8-195

2.7.2 Pleistocene Faults and Seismic Zones
The Lea Land site was evaluated for geologic faults that have experienced movement during the
last 11,000 years (i.e., Holocene Period) and areas susceptible to potential seismic impacts to verify
the physical stability of this location. The Quaternary Faults Map (Figure 1V.1.13) is based on the
United States Geological Survey (USGS) Map of Quaternary faults and folds in New Mexico and
adjacent areas. The Lea Land site is located within an area that is described as an area of “no

Quaternary Faults” or an area that is “unmapped”. No faults are shown in the vicinity of the site.

The seismic impact zones map (Figure IV.1.14) is based on seismic data from the USGS National
Seismic Hazard Mapping Project data. The seismic impact zone map indicates that the site is
located within an area with no more than an 8% probability of peak horizontal ground acceleration
of 0.10491 g in 250 years. A “seismic impact zone” is an area with a 10% or greater probability of
peak horizontal ground acceleration of 0.10 g in 250 years. Therefore, the Lea Land site is not

located within a seismic impact zone, as is most of the State of New Mexico.

2.8 Maximum Size
No surface waste management facility shall exceed 500 acres. (19.15.36.13.C NMAC)

The disposal and operational footprint (i.e., landfill and processing) of the selected site for a surface
waste management facility must not exceed 500 acres. The Lea Land tract is comprised of 642

acres £, and the SWMF operational footprint is comprised of 463 acres + including basic

Gordon/PSC IvV.1-12 01041618



Lea Land LLC Surface Waste Management Facility
Application for Permit Modification

Volume IV: Siting and Hydrogeology

Section 1: Siting Criteria

June 2019

infrastructure (e.g., waste receiving, access, etc.). A description of the Lea Land SWMF

components and corresponding acreages is provided in Table IV.1.4.

TABLE IV.1.4 - Site Acreages

Description Acres (1)
Lea Land Site: Total Tract 642.10
Municipal Solid Waste (MSW) Facility Footprint (Total) 134.73
Lea Land LLC Tract Size 507.37
Right-of-Way — US Highway 62/BNSF Rail Road 44
Surface Waste Management Facility Footprint (Total) 463.37
SWMF Landfill: Disposal Footprint 100
Processing Area: Operations Footprint (SE corner) 82
Infrastructure (Section 32 exclusive of MSW unit) 118
Additional Open Land 163.37

2.9 Climatology

The Lea Land site enjoys an arid climate with ample sunshine and low precipitation. The US Climate
Center database indicates an average annual precipitation of 13.43 inches with an
evapotranspiration rate of approximately 34.00 inches per year. This balance results in a low
potential for leachate generation, subsurface solubility, stormwater runoff, etc. The HELP Model
(Volume 111.4), however uses the maximum precipitation rate of approximately 30 inches per year

in order to produce the most conservative results.

Figure IV.1.15 is a “Wind Rose” for the site area (Western Regional Climate Center). The local
wind rose indicates a prevailing wind direction from the south/southeast. This positions Lea Land
tracts and facilities downwind of proposed landfill and waste processing facilities, further enhancing
the buffer zone from uninhabited adjacent properties. Potential impacts that are sensitive to wind
propagation, such as short-term odors, dust, etc., will not typically extend to the Lea Land property
lines. The proposed OCD processing is visually shielded from the highway by prior waste disposal
deposits (100 ft high) and a buffer zone > 1,500.
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3.0 SUMMARY

In conclusion, the Lea Land LLC Facility meets and exceeds each of the Part 36 Surface Waste
Management Siting Criteria; and has operated with no negative environmental consequences at
the same site for over 20 years. Lea Land offers a long-term sustainable disposal alternative for
growing E&P activities in southeast NM, by transitioning to the new double liner standards specified
in Part 36.

Due to its unique remote location, Lea Land does not conflict with any of the regional land uses or
cultural resources. Water beneath the site is not produced in useable quantities, and proposed
vadose zone monitoring will provide enhanced environmental protection well above the shallowest
saturation zone at the facility. Local climatology demonstrates that the Lea Land Facility is ideally

located in an arid zone of low precipitation and high evapotranspiration (Section 2.9).
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Lithologic Log, Completion and Hydrologic Data
Well 20.32.22.33 (BLM Potash Study, Geohydrology Associates, 1979)

Well 20.32.22.33; drilled November 8, 1978

Top Thickness Descrintion

3 sand, brownish-buff, medium-fine texture (aealian)

=

&" organic profile

=

3 3 caliche, white, medium to strong Tormation

12 13 sand, pinkish buff, medium-fine texture, calcareous
cement

30 10 shale, brown, clayey with laminae of greenish-gray
medium crystalline, anhydrite

40 20 shale, brown, silty

el 10 shale, red-brown, silty, clayey, has minor amount
thin laminae of green silty shale

0 10 as above, but no green shale
BO 20 shale, red-brown. clayey with laminae of green

clayey-silty shale

Well 20,.32.22,.33 continued

Tap Thickness Description

100 10 as above, but no green shale

110 £ shale, brown, silty

140 10 shale, brown-silty, clayev, has laminae of gray
silty shale

150 10 shale, brown, clayey. has laminae of greenish gray
silty shale

160 10 shale, reddish brown, siltv-clayey, has greenish
gray inclusions, has small nodules of maroon
Timestone

Total Depth - 170

DriTier encountered water at 35' (probably perched brine from Lagunz
Toston)

Casing perforated - 150-179' below LSD

Bailing resuits - estimates 12-15 gpm

Tastes fresh

Heasurement: February 28, 1979:; Water level - 32' belew LSD
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Albuguerque, N.M. 87108
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WATER ANALYSIS

owner D E0hydrology & ApBociates Acldress 3225 Candelaria  Road Ny
Appearanceand Daa . ___20,32.22.33 Chemist
mig/ | meq/l me/l meq/l
Aluminum Beryllium (He) Acidity ppm
Ammonium Bicarbonate e Alkalinity ppm
Arsenic Horon (BO3) _._G'j e BOIO ppm
Harium Bromide - Chlorine ppm
Cadmium T Carhonate ——— coD ppm
Calcium 105 Chlonde _ T Color PCU
Chromum ('[‘ ) 2 Cyanide Conductance /yﬁaﬁgm
Cabalt - o Fluonde Dissolved O3 ppm
Lopper Hydraxide Hardness ppm
Cold loeliche Hys ppm
lion Molybdenum (MoO) Hydrazine ppm
Leadl Mitrate Odor TO
Lithium Mitrite pH
Magnesium M 17 Phosphate (Tol ) Phenals ppim
Manganese Phosphate (Meta) B Silica ppm
Mercury Phasphate (Ortha) S Sohds (Tot.) ppm
Nickel Selenium (5e0}) i) Solids (Tat. Diss.) 3136, ppm
Polassmm _ 39 e Sullate 550, Salids {Tot. Susp.) ppm
Silver —'r"r?'— Sullite Sohids ( ] ppm
Sodium = Lt Tellunum (Te0)y) Surfactant ppm
Uranium (U4Og) Vanadium : Turhidity” Ty
<ahromium + 6 Q.02 Valatile Acids ppm
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Lithologic Log, Completion and Hydrologic Data
Well 20.32.31.13 (BLM Potash Study, Geohydrology Associates, 1979)

Well 20.32.31.13; drilled lovember 8, 1978

Top Thickness Description
0 10 sand, buff medium to fine texture, moderate caliche
formation
10 13 sand, orown-buff, fine to medium texture, leached
carhonate
23 13 shale, reddish brown, silty with clayey Taminas
36 - shale, greenish gray, silty, sandy
40 30 shale, brown, silty-clayey shale, reddish brown
70 10 silty-clayey, has & bed of greenish-gray siltstone
80 20 sha e, brown, clavey
100 20 as above, but more siit
120 30 shale, brown, clayey. interbedded with Timestone,
brown, fine crvstalline
150 10 shale, brown, clayey-siity
160 10 as above, but reddish brown
170 10 shale, brown, silty-clayev, has zones of superior
cementation along beddina, probably calcite
180 10 shale, brown, clayey, fairly cohesive from cementatiogn
190 10 shale, brown, varigated clayey to silty, has greesnish
gray inclusions
200 20 shale, greenish to gray, silty, interbedded with
brown silty shale
220 20 shale, reddish brown siltv zones of cazlcite
cementation siong bedding
240 10 shale, reddish brown, clayey

Well 20,32.31.13 continued

Total Depth - 230°

Water level-drilled dry, never encountered moist sediments

Casing perforated - 230-250' below LSD

Bailing results - bailing showed about 8' water in hole (probably
residual from drilling) - dry ; DTW 135.12' Mareh 15, 1978
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Lithologic Log, Completion and Hydrologic Data
Well 21.31.3.22 (BLM Potash Study, Geohydrology Associates, 1979)

Well 21.31. 3.22; drilled flovember 2, 1978

Top Thickness Descriptian
0 18 caliche, white, moderate To strong formatiaon
18 12 sand, brown-buff, medium-fine texture,
calcareous cement
30 10 shale, buff-red, silty, calcareous laminae
40 10 shale. red, clayey with some silt
50 10 shale, mottled red, greenish gray, has sandy
laminze but mostly silt
&0 10 shale, brown, silty, with clayevy laminae, has
greenish gray inclusians
70 10 shale, reddish, brown, silty, has good cement,
some laminae (calcite)
(these laminae are gray-red)
80 10 as above,., but subegual amounts of =71t and clay
90 10 shale, red, silty. ahs claysy laminae
100 2 shale, brownish red, silty, has laminas with
calcite cement
120 10 as above, but more calcite zones (mineralized
with crystalline calcite)
130 10 shale, brownish red, silty
1460 10 as above, but has clavey laminae
150 10 shale, brownish red, silty, has calcite mineralized
laminze
160 10 shale, red, clayey, has laminae of silty greenish
gray shale
170 10 shale, reddish brown, silty
180 10 as above, but has laminae of aresnish gray shale
150 10 shale, brownish red, subequal amounts of silt and

Total Depth - 200'

Measurement:

clay, has greenish gray laminze, s11ty

Driller encountered water at 150' below LSD

Casing perforated 140-16Q' below LSD

Bailing results - estimates B apm

Water Tevel on completion - 128' below L3D

February 28, 1978; Uater level = 142' below L3D
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Decline of water level during pu

Drawdown and recovery curves,
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Plot of drawdown data for well at 21.31,3.22.



Drawdown and recovery curves.
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Section 1: Siting Criteria
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2018-2020
State of New Mexico
Clean Water Act
Section 303(d)/
Section 305(b)
Integrated Report

Appendix A
303(d)/305(b) List

Prepared by:

New Mexico Environment Department

Surface Water Quality Bureau

1190 St. Francis Drive

Santa Fe, New Mexico 87505
https://www.env.nm.gov/surface-water-quality/




lll. Abbreviations in Assessment Unit Names

The size of the assessment unit name is limited to 60 characters by the database. Therefore, the following
abbreviations were used when necessary:

abv = above

AZ = Arizona

blw = below

bnd = boundary

BNSF = Burlington Northern — Santa Fe
Campgrd = Campground

Ck = Creek

Cny = Canyon

co = Colorado

CR = County Road

confl = confluence

Div = Diversion

E = East

Fk = Fork

FS = Forest Service (usually road)
hdwtrs = headwaters

HWY = Highway

I = Interstate highway

Irr = irrigation

LANL = Los Alamos National Laboratory
M = Middle

mi = mile

N = North

NM = New Mexico

nr = near

NWR = National Wildlife Refuge

OK = Oklahoma

prt = Portion (i.e., reaches)

R = River or Rio

rd = road

RR = railroad

Rsvr = Reservoir

S = South

SFNF = Santa Fe National Forest
Spr = Spring

SR = state road

trib = tributary

TX = Texas

VCNP = Valles Caldera National Preserve
Xing = crossing

USFS = United States Forest Service
w = West

WWTP = waste water treatment plant

Vi



2018 State of New Mexico 8303(d) List of Impaired Surface Waters

(Table of Contents of Category 5 waters on the following Integrated 8303(d)/8305(b) List)

HUC: 11040001 - Cimarron Headwaters

¢ Dry Cimarron R (Perennial reaches OK bnd to Long Canyon)
¢ Dry Cimarron River (Long Canyon to Oak Ck)

¢ Dry Cimarron River (Oak Creek to headwaters)

¢ Long Canyon (Perennial reaches abv Dry Cimarron)

HUC: 11080001 - Canadian Headwaters

¢ Canadian River (Chicorica Creek to CO border)

* Doggett Creek (Raton Creek to headwaters)

¢ East Fork Chicorica Creek (Chicorica Creek to headwaters)
¢ Lake Maloya

¢ Maxwell Lake 13

¢ Raton Creek (Chicorica Creek to headwaters)

*  Stubblefield Lake

* Tinaja Creek (West Fork Tinaja Creek to headwaters)
*  VanBremmer Creek (HWY 64 to headwaters)

* Vermejo River (Rail Canyon to York Canyon)

* York Canyon (Vermejo R to Left Fork York Canyon)

HUC: 11080002 - Cimarron

*  American Creek (Cieneguilla Creek to headwaters)

* Cimarron River (Canadian River to Ponil Creek)

¢ Cimarron River (Cimarron Village to Turkey Creek)

¢ Cimarron River (Turkey Creek to Eagle Nest Lake)

* Eagle Nest Lake

* Greenwood Creek (Middle Ponil Creek to headwaters)
*  McCrystal Creek (North Ponil to headwaters)

e Middle Ponil Creek (Greenwood Creek to headwaters)
*  North Ponil Creek (Seally Canyon to headwaters)

¢  Ponil Creek (Cimarron River to HWY 64)

*  Ponil Creek (HWY 64 to confl of North and South Ponil)
* Rayado Creek (Cimarron River to Miami Lake Diversion)
¢ Saladon Creek (Cieneguilla Creek to headwaters

*  Shuree Pond (North)

*  Springer Lake

HUC: 11080003 - Upper Canadian
*  Charette Lake (Lower)




2018 State of New Mexico 8303(d) List of Impaired Surface Waters

Charette Lake (Upper)
Wheaton Creek (Manuelas Creek to headwaters)

HUC: 11080004 - Mora

Coyote Creek (Black Lake to headwaters)

Coyote Creek (Mora River to Amola Ridge)

Coyote Creek (Williams Canyon to Black Lake)

Mora River (USGS gage east of Shoemaker to HWY 434)
Rito Cebolla (Mora River to Rito Morphy)

Sapello River (Mora River to Arroyo Jara)

HUC: 11080005 - Conchas

Conchas Reservoir
Conchas River (Conchas Reservoir to Salitre Creek)

HUC: 11080006 - Upper Canadian-Ute Reservoir

Canadian River (TX border to Ute Reservoir)

Canadian River (Ute Reservoir to Conchas Reservoir)
Pajarito Creek (Perennial prt Canadian R to Vigil Canyon)
Ute Reservoir

HUC: 11080008 - Revuelto

Revuelto Creek (Canadian River to headwaters)

HUC: 11100101 - Upper Beaver

Clayton Lake

HUC: 13010005 - Conejos

Canada Tio Grande (Rio San Antonio to headwaters)
Rio San Antonio (CO border to Montoya Canyon)
Rio San Antonio (Montoya Canyon to headwaters)

HUC: 13020101 - Upper Rio Grande

Acid Canyon (Pueblo Canyon to headwaters)

Arroyo del Palacio (Rio Grande to headwaters)

Bitter Creek (Red River to headwaters)

Canada Agua (Arroyo La Mina to headwaters)

DP Canyon (Grade control to upper LANL bnd)

DP Canyon (Los Alamos Canyon to grade control)

Embudo Creek (Canada de Ojo Sarco to Picuris Pueblo bnd)




2018 State of New Mexico 8303(d) List of Impaired Surface Waters

Embudo Creek (Rio Grande to Canada de Ojo Sarco)
Graduation Canyon (Pueblo Canyon to headwaters)

Grassy Creek (Comanche Creek to headwaters)

Los Alamos Canyon (DP Canyon to upper LANL bnd)

Los Alamos Canyon (NM-4 to DP Canyon)

Pioneer Creek (Red River to headwaters)

Pojoaque River (San Ildefonso bnd to Pojoaque bnd)

Pueblo Canyon (Acid Canyon to headwaters)

Pueblo Canyon (Los Alamos Canyon to Los Alamos WWTP)
Pueblo Canyon (Los Alamos WWTP to Acid Canyon)

Red River (Placer Creek to headwaters)

Red River (Rio Grande to Placer Creek)

Rio Fernando de Taos (R Pueblo d Taos to USFS bnd at canyon)
Rio Grande (Embudo Creek to Rio Pueblo de Taos)

Rio Grande (Ohkay Owingeh bnd to Embudo Creek)

Rio Grande (Red River to CO border)

Rio Grande (Santa Clara Pueblo bnd to Ohkay Owingeh bnd)
Rio Grande del Rancho (R Pueblo de Taos to Rito de la Olla)
Rio Pueblo (Picuris Pueblo bnd to headwaters)

Rio Pueblo de Taos (Arroyo del Alamo to R Grande del Rancho)
Rio Pueblo de Taos (Rio Grande to Arroyo del Alamo)

Rio Santa Barbara (non-pueblo Embudo Ck to USFS bnd)
Santa Cruz Lake

Santa Cruz River (San Clara Pueblo bnd to Santa Cruz Dam)
South Fork Acid Canyon (Acid Canyon to headwaters)
Unnamed Arroyo (Rio Pueblo de Taos to Taos WWTP)

Vidal Creek (Comanche Creek to headwaters)

Walnut Canyon (Pueblo Canyon to headwaters)

HUC: 13020102 - Rio Chama

Abiquiu Creek (Rio Chama to headwaters)

Abiquiu Reservoir

Arroyo del Toro (Rio Chama to headwaters)

Burns Lake (Rio Arriba)

Canada de Horno (Rio Chama to headwaters)

Canjilon Ck (Perennial portions Abiquiu Rsrv to headwaters)
Canones Creek (Abiquiu Rsvr to Chihuahuenos Ck)
Canones Creek (Rio Chama to Jicarilla Apache bnd)
Chihuahuenos Creek (Canones Creek to headwaters)




2018 State of New Mexico 8303(d) List of Impaired Surface Waters

* Coyote Creek (Rio Puerco de Chama to headwaters)
* El Rito Creek (Perennial reaches above HWY 554)

* ElRito Creek (Perennial reaches below HWY 554)

* Heron Reservoir

* Hopewell Lake

* Placer Creek (Hopewell Lake to headwaters)

¢ Poleo Creek (Rio Puerco de Chama to headwaters)

* Rio Nutrias (Perennial prt Rio Chama to headwaters)
* Rio Ojo Caliente (Arroyo El Rito to Rio Vallecitos)

* Rio Puerco de Chama (Abiquiu Reservoir to HWY 96)
* Rio Tusas (Perennial prt Rio Vallecitos to headwaters)
* Rio Vallecitos (Rio Tusas to headwaters)

* Rio del Oso (Perennial prt Rio Chama to headwaters)
* Rito Encino (Rio Puerco de Chama to headwaters)

* Rito de Tierra Amarilla (HWY 64 to headwaters)

* Rito de Tierra Amarilla (Rio Chama to HWY 64)

*  Sixto Creek (Rio Chamita to CO border)

HUC: 13020201 - Rio Grande-Santa Fe

* Ancho Canyon (North Fork to headwaters)

* Ancho Canyon (Rio Grande to North Fork Ancho)

* Arroyo de la Delfe (Pajarito Canyon to headwaters)

e Canada del Buey (within LANL)

¢ Canon de Valle (LANL gage E256 to Burning Ground Spr)
¢ Canon de Valle (below LANL gage E256)

e Canon de Valle (upper LANL bnd to headwaters)

*  Chaquehui Canyon (within LANL)

* Mortandad Canyon (within LANL)

* North Fork Ancho Canyon (Ancho Canyon to headwaters)
¢ Pajarito Canyon (Lower LANL bnd to Two Mile Canyon)

* Pajarito Canyon (Two Mile Canyon to Arroyo de La Delfe)
* Pajarito Canyon (upper LANL bnd to headwaters)

¢ Pajarito Canyon (within LANL above Starmers Gulch)

¢  Potrillo Canyon (above Water Canyon)

* Rio Grande (Cochiti Reservoir to San Illdefonso bnd)

* Rio Grande (non-pueblo Angostura Div to Cochiti Rsrv)

* Rito de los Frijoles (Rio Grande to headwaters)

¢ Sandia Canyon (Sigma Canyon to NPDES outfall 001)

¢ Sandia Canyon (within LANL below Sigma Canyon)
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¢ Santa Fe River (Cienega Creek to Santa Fe WWTP)

* Santa Fe River (Cochiti Pueblo bnd to Cienega Creek)
¢ Santa Fe River (Guadalupe St to Nichols Rsvr)

¢ Santa Fe River (Nichols Reservoir to headwaters)

* Santa Fe River (Santa Fe WWTP to Guadalupe St)

* Ten Site Canyon (Mortandad Canyon to headwaters)
¢  Three Mile Canyon (Pajarito Canyon to headwaters)

¢ Two Mile Canyon (Pajarito to headwaters)

* Water Canyon (upper LANL bnd to headwaters)

*  Water Canyon (within LANL below Area-A Cyn)

HUC: 13020202 - Jemez

* Calaveras Creek (Rio Cebolla to headwaters)

¢ Clear Creek (Rio de las Vacas to San Gregorio Lake)

¢ Clear Creek (San Gregorio Lake to headwaters)

* East Fork Jemez (San Antonio Creek to VCNP bnd)

¢ East Fork Jemez (VCNP to headwaters)

* Fenton Lake

e Jaramillo Creek (East Fork Jemez to headwaters)

¢ Jemez River (Jemez Pueblo bnd to Rio Guadalupe)

¢ Jemez River (Soda Dam nr Jemez Springs to East Fork)
e Jemez River (Zia Pueblo bnd to Jemez Pueblo bnd)

* LaJara Creek (East Fork Jemez to headwaters)

¢ Redondo Creek (Sulphur Creek to headwaters)

* Rio Cebolla (Fenton Lake to headwaters)

* Rio Cebolla (Rio de las Vacas to Fenton Lake)

* Rio Guadalupe (Jemez River to confl with Rio Cebolla)
* Rio de las Vacas (Clear Creek to headwaters)

* Rito Penas Negras (Rio de las Vacas to headwaters)

* Rito de las Palomas (Rio de las Vacas to headwaters)
* Rito de los Indios (San Antonio Creek to headwaters)

* San Antonio Creek (East Fork Jemez to VCNP bnd)

*  San Antonio Creek (VCNP bnd to headwaters)

* San Gregorio Lake

¢  Sulphur Creek (Redondo Creek to headwaters)

¢ Sulphur Creek (San Antonio Creek to Redondo Creek)
* Vallecito Ck (Jemez Pueblo bnd to Div abv Ponderosa)
¢ Vallecito Ck (Perennial Prt Div abv Ponderosa to headwaters)




2018 State of New Mexico 8303(d) List of Impaired Surface Waters

HUC: 13020203 - Rio Grande-Albuquerque

Rio Grande (Arroyo de las Canas to Rio Puerco)

Rio Grande (Isleta Pueblo boundary to Tijeras Arroyo)

Rio Grande (Rio Puerco to Isleta Pueblo bnd)

Rio Grande (San Marcial at USGS gage to Arroyo de las Canas)
Rio Grande (Tijeras Arroyo to Alameda Bridge)

Rio Grande (non-pueblo Alameda Bridge to HWY 550 Bridge)

HUC: 13020204 - Rio Puerco

Rio Puerco (Arroyo Chijuilla to northern bnd Cuba)
Rio Puerco (non-pueblo Rio Grande to Arroyo Chico)

HUC: 13020207 - Rio San Jose

Arroyo del Valle (Laguna Pueblo bnd to headwaters)

Bluewater Lake

HUC: 13020209 - Rio Salado

Rio Salado (Rio Grande to Alamo Navajo bnd)

HUC: 13020211 - Elephant Butte Reservoir

Elephant Butte Reservoir
Rio Grande (Elephant Butte Rsvr to San Marcial at USGS)

HUC: 13030101 - Caballo

Caballo Reservoir
Las Animas Ck (perennial prt Animas Gulch to headwaters)
Rio Grande (Caballo Reservoir to Elephant Butte Reservoir)

HUC: 13030102 - El Paso-Las Cruces

Rio Grande (International Mexico bnd to Anthony Bridge)

HUC: 13030202 - Mimbres

Bear Canyon Reservoir
Gallinas Creek (Mimbres River to headwaters)
San Vicente Creek (Perennial prt Maudes Cny to Silva Creek)

HUC: 13050003 - Tularosa Valley

Dog Canyon Creek (perennial portions)
Fresnal Canyon (La Luz Creek to Salado Canyon)
Karr Canyon (Fresnal Canyon to headwaters)
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¢ Lake Holloman
* Nogal Creek (Tularosa Creek to Mescalero Apache bnd)

HUC: 13050004 - Salt Basin
e Sacramento R (Perennial prt Scott Able Canyon to headwaters)

HUC: 13060001 - Pecos Headwaters

* El Porvenir Creek (Gallinas River to SFNF bnd)

* ElRito (Pecos River to headwaters)

* Gallinas River (Pecos River to Aguilar Creek)

¢ Gallinas River (Perennial prt Aguilar Creek to Pecos Arroyo)
¢  Glorieta Ck (Perennial prt Pecos R to Glorieta CC WWTP)
*  McAllister Lake

¢ Pecos River (Sumner Reservoir to Santa Rosa Reservoir)
* Pecos River (Tecolote Creek to Villanueva State Park)

* Santa Rosa Reservoir

*  Storrie Lake

*  Sumner Reservoir

* Tecolote Creek (I-25 to Blue Creek)

* Tres Lagunas (Northeast)

HUC: 13060003 - Upper Pecos
* Pecos River (Salt Creek to Crockett Draw)

HUC: 13060007 - Upper Pecos-Long Arroyo
*  Figure Eight Lake

* Lake Van

* Pecos River (Eagle Creek to Rio Felix)

* Pecos River (Rio Felix to Rio Hondo)

* Pecos River (Rio Hondo to Salt Creek)

* Pecos River (Rio Penasco to Eagle Creek)

HUC: 13060008 - Rio Hondo
¢ Grindstone Canyon Reservoir
* Rio Bonito (Perennial prt NM 48 near Angus to headwaters)

HUC: 13060010 - Rio Penasco
* Agua Chiquita (perennial portions McEwan Cny to headwaters)

HUC: 13060011 - Upper Pecos-Black



MCrepeau
Highlight


2018 State of New Mexico 8303(d) List of Impaired Surface Waters

*  Brantley Reservoir

¢ Lower Tansil Lake/Lake Carlsbad (Carlsbad Municipal Lake)
* Pecos River (Avalon Reservoir to Brantley Reservoir)

* Pecos River (Black River to Six Mile Dam Lake )

* Pecos River (Brantley Reservoir to Rio Penasco)

* Pecos River (Six Mile Dam Lake to Lower Tansil Lake)

* Pecos River (TX border to Black River)

¢  Six Mile Dam Lake

HUC: 14080101 - Upper San Juan
* Navajo Reservoir
* Navajo River (Jicarilla Apache Nation to CO border)

HUC: 14080104 - Animas
* Animas River (Estes Arroyo to So. Ute Indian Tribe bnd)
¢ Lake Farmington (Beeline Reservoir)

HUC: 14080105 - Middle San Juan

¢ LaPlata R (McDermott Arroyo to So. Ute Indian Tribe bnd)
¢ La Plata River (San Juan River to McDermott Arroyo)

* San Juan River (Navajo bnd at Hogback to Animas River)

HUC: 15020003 - Carrizo Wash
* Quemado Lake

HUC: 15020004 - Zuni
* McGaffey Lake
e Ramah Reservoir

HUC: 15020006 - Upper Puerco
¢  Puerco River (non-tribal AZ border to Gallup WWTP)

HUC: 15040001 - Upper Gila

* Beaver Creek (Perennial prt Taylor Ck to Mule Canyon)

* East Fork Gila River (Gila River to headwaters)

¢ Gila River (Mogollon Ck to East and West Forks of Gila R)
e Gilita Creek (Middle Fork Gila R to Willow Creek)

* Iron Creek (Middle Fork Gila R to headwaters)

e Lake Roberts

* Middle Fork Gila River (Canyon Creek to headwaters)
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¢ Middle Fork Gila River (West Fork Gila R to Canyon Creek)

*  Snow Lake

* Taylor Creek (Perennial reaches Beaver Creek to headwaters)
*  Turkey Creek (Gila River to headwaters)

*  West Fork Gila R (East Fork to Middle Fork)

* West Fork Gila R (Middle Fork to headwaters)

*  Willow Creek (Gilita Creek to headwaters)

HUC: 15040002 - Upper Gila-Mangas

e Bill Evans Lake

* Gila River (AZ border to Red Rock)

* Gila River (Mangas Creek to Mogollon Creek)
* Gila River (Red Rock to Mangas Creek)

* Mangas Creek (Gila River to Mangas Springs)

HUC: 15040004 - San Francisco

¢ Centerfire Creek (San Francisco R to headwaters)

* Mule Creek (San Francisco R to Mule Springs)

* Negrito Creek (Tularosa River to confl of N and S forks)

* San Francisco River (Box Canyon to Whitewater Creek)

* San Francisco River (Centerfire Creek to AZ border)

* San Francisco River (NM 12 at Reserve to Centerfire Creek)
*  San Francisco River (Whitewater Ck to Pueblo Ck)

* Trout Creek (Perennial prt San Francisco R to headwaters)
* Tularosa River (San Francisco R to Apache Creek)




2018 - 2020 State of New Mexico Clean Water Act §303(d)/8305(b) Integrated List.

Uses Abbreviation Key

ColdWAL Coldwater Aquatic Life

CoolWAL Coolwater Aquatic Life

DWS Domestic Water Supply

FC Fish Culture

HQColdWAL High Quality Coldwater Aquatic Life
IW Storage Industrial Water Storage

IW Supply Industrial Water Supply

IRR Irrigation

IRR Storage Irrigation Storage

LAL Limited Aquatic Life

LW Livestock Watering

MCWAL Marginal Coldwater Aquatic Life
MWWAL Marginal Warmwater Aquatic Life
MWS Municipal Water Storage

PC Primary Contact

PWS Public Water Supply

SC Secondary Contact

WWAL Warmwater Aquatic Life

WH Wildlife Habitat




2018 - 2020 State of New Mexico Clean Water Act §303(d)/8305(b) Integrated List.

Williams Sink (Eddy) AU IR LOCATION DESCRIPTION

CATEGORY

3/3A HUC: 13060011 Upper Pecos-Black
AU ID WQS REF WATER TYPE SIZE ASSESSED MONITORING SCHEDULE
NM-9000.B_109 20.6.4.98 LAKE, PLAYA 210.11 ACRES 1998 2021
USE ATTAINMENT CAUSE(S) FIRST LISTED TMDL DATE PARAMETER IR CATEGORY
Lw Not Assessed
MWWAL Not Assessed
PC Not Assessed
WH Not Assessed
AU Comment: Potash activities have lead to hypersaline conditions which likely make livestock watering not attainable or existing.

HUC: 13070002 Delaware

Delaware River (Pecos River to TX border) AU IR LOCATION DESCRIPTION

CATEGORY

2 HUC: 13070002 _ Delaware
AU ID WQS REF WATER TYPE SIZE ASSESSED MONITORING SCHEDULE
NM-2202.A 20 20.6.4.202 STREAM, PERENNIAL 8.43 MILES 2006 2019
USE ATTAINMENT CAUSE(S) FIRST LISTED TMDL DATE PARAMETER IR CATEGORY
IW Supply Not Assessed
IRR Fully Supporting
Lw Fully Supporting
PC Fully Supporting
WWAL Fully Supporting
WH Fully Supporting

AU Comment: No flow documented at US285 bridge.

324
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ATTACHMENT IV.1.C — On-site Sheet Flow

Site entry road looking east
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ATTACHMENT IV.1.C — On-site Sheet Flow
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ATTACHMENT IV.1.C — On-site Sheet Flow

5. i

Sheet flow looking north from NE quadrant
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1.0 INTRODUCTION

Lea Land LLC (the Facility) is an existing Surface Waste Management Facility (SWMF) providing
oil field waste solids (OFWS) disposal services. The existing Lea Land SWMF is subject to
regulation under the New Mexico Oil and Gas Rules, specifically 19.15.9.711 and 19.15.36 NMAC,
administered by the Oil Conservation Division (OCD) of the NM Energy, Minerals, and Natural
Resources Department (NMEMNRD). This document is a component of the “Application for Permit
Modification” that proposes continued operations of the existing approved waste disposal unit;
lateral and vertical expansion of the landfill via the construction of new double-lined cells; and the
addition of waste processing capabilities. The proposed Facility is designed in compliance with
19.15.36 NMAC, and will be constructed and operated in compliance with a Surface Waste
Management Facility Permit issued by the OCD. The Facility is owned by, and will be constructed

and operated by, Lea Land LLC.

The Lea Land SWMF is one of the most recently designed facilities to meet the new more stringent
standards that, for instance, mandate double liners and leak detection for land disposal. The new
services that Lea Land will provide needed resources to fill an existing void in the market for

technologies that exceed current OCD requirements.

1.1 Purpose

This section provides compliance demonstrations for the Siting Criteria for Surface Waste
Management Facilities specified in the NM Oil and Gas Rules, 19.15.36.13.A-C NMAC. These
requirements include depth to groundwater; and proximity of watercourse, floodplains, wetlands,
mines, residences/institutions, and unstable areas. The proposed Facility site meets the Siting
Requirements applicable to a Surface Waste Management Facility (i.e., 19.15.36.13.A-C NMAC).

Supplemental studies were also conducted for ecological resources, with positive results.

1.2 Site Location

The Lea Land site is located approximately 27 miles northeast of Carlsbad, straddling US Highway
62-180 (Highway 62) in Lea County, NM. The Lea Land site is comprised of a 642-acre * tract of
land encompassing Section 32, Township 20 South, Range 32 East, Lea County, NM (Figure

I1.1.1). Site access is currently provided on the south side of US Highway 62. The coordinates for
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the approximate center of the Lea Land site are Latitude 32°31'46.77” and Longitude -
103°47'18.25".

1.3 Facility Description

The Lea Land SWMF comprises approximately 463 acres + of the 642-acre + site, and will include
two main components: an oil field waste Processing Area and an oil field waste solids Landfill, as
well as related infrastructure (i.e., access, waste receiving, stormwater management, etc.). Oil field
wastes are delivered to the Lea Land SWMF from oil and gas exploration and production operations
in southeastern NM and west Texas. The Permit Plans (Attachment Ill.1.A) identify the locations
of the Processing Area and Landfill Disposal facilities. The proposed facilities are detailed in Table
11.1.2 (Volume II.1), and are anticipated to be developed in four primary phases as described in
Table 11.1.3 (Volume 11.1).

2.0 REGIONAL GEOLOGY AND HYDROLOGY

The Lea Land SWMF is situated in a mature oil and gas producing province in the Permian Basin
of southeastern New Mexico. The site is also within a mature potash mining and refining province,
and is located approximately 10.25 miles north of the Waste Isolation Pilot Project (WIPP) site.
Pursuant to these activities, the regional geology and hydrogeology near the Lea Land SWMF has

been studied extensively by numerous professionals (Figures, Tables, and Attachments).

2.1 Physiographic Setting

The proposed surface waste management Facility is located near the boundary between the
Southern High Plains Section (Llano Estacado) and the Pecos Valley Section of the Great Plains
Physiographic Province (Hawley, 1993b). The Great Plains Physiographic Province is characterized
by low relief and lightly deformed Permian and Triassic sedimentary bedrock units overlain by
variable thicknesses of late Tertiary and Quaternary age unconsolidated to semi-consolidated
deposits. These strata consist of sand, silt, clay, gravel and calcrete (caliche) of the Ogallala
Formation and younger Quaternary deposits of unconsolidated or aeolian sands and silts. These

conditions are confirmed by focused on-site drilling, as well as local subsurface studies.
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Physiography of the vicinity of the Lea Land SWMF in southern Lea County and eastern Eddy
County was described by Nicholson and Clebsch (1961) and Kelly (1979) and is summarized in the
physiographic map in Figure 1V.2.1. The site is situated in the Upper Pecos-Black watershed
(USGS cataloging Unit 1306011).

The Facility is located near the southwestern terminus of the Querecho Plains, which is a broad and
relatively flat area that slopes gently from Mescalero Ridge at the western terminus of the Llano
Estacado toward the Pecos River, approximately 80 miles to the west of Mescalero Ridge. The
Querecho Plains are generally underlain by thin accumulations of unconsolidated sand, silt, gravel
and caliche that mantle Triassic age redbeds and sandstones. The Tertiary Ogallala Formation,
which is a thick sequence of unconsolidated to semi-consolidated sand, silt and gravel forms the
caprock on Mescalero Ridge. Ogallala sediments were deposited on an erosional surface incised
into the Triassic Chinle Formation in much of southeastern New Mexico. The Ogallala has been

removed by erosion and is absent west of Mescalero Ridge

The Facility is situated east of the northernmost extension of Livingston Ridge, which, in the vicinity
of the site, is a west-facing escarpment created by ledge-forming sandstone beds of the Triassic
Santa Rosa Sandstone. The Facility rests on thinly alluvium-mantled gently east dipping beds of

the Santa Rosa Sandstone.

Numerous subsidence features are present in eastern Eddy County and Western Lea County.
(Figure IV.2.1). The most notable of these are Nash Draw, Clayton Basin and several large playas,
including Williams Sink, Laguna Plata, Laguna Gatuna, Laguna Tonto and Laguna Toston. These
features are generally believed to have formed from a combination of dissolution of deep-seated
soluble substrates (Rustler and Salado) and wind deflation (Nicholson and Clebsch, 1961). Wind

deflation is evidenced by dunes on the downwind flank of the Lagunas.

2.2 Structural Setting

The Lea Land SWMF is situated on the northeastern margin of a deep sedimentary feature known as
the Delaware Basin. During most of the Permian period, the Delaware Basin was the site of a deep
marine canyon that extended across southeastern New Mexico and west Texas. Major structural

elements of the Delaware Basin area are shown in Figure IV.2.2 (Powers, 1978). The major
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structures of the basin include the Guadalupe Mountains on the west side, the Central Basin Platform

on the east side, and the Capitan Reef Complex on the west, north and east sides of the basin.

The Central Basin Platform forms an abrupt eastern terminus to the Delaware Basin; it is a steeply
fault-bound uplift of basement rocks that grew through the early and middle Paleozoic Era such that
most of the pre-Permian sedimentary section is missing from its apex. Great thickness of organic-
rich marine deposits in the Delaware Basin, and the presence of abrupt structural thinning in the
Capitan Reef Complex and against the Central Basin Platform combined to produce a prolific oil
and gas producing province. These areas have been the focus of intense petroleum exploration

and development activities since approximately 1920.

Surficial geology and generalized stratigraphy across the Delaware Basin in the region of the Lea
Land SWMF are depicted in the map and cross-section provided as Figure 1V.2.3 (New Mexico
Bureau of Geology and Minerals, 2003 and Duchene and Cunningham, 2006). Tectonic
development of the Delaware Basin began by the late Pennsylvanian period and major basin
subsidence took place during the late Pennsylvanian period and early Permian period. Basin
development ended in the late Permian period (Brokaw, et. al., 1972). Thickness of sediments in
the Delaware Basin exceeds 20,000 feet, and Permian strata alone account for more than 13,000
feet of basin fill materials (Oriel, et. al., 1967). During the Triassic period, the area was uplifted,
resulting in deposition of clastic continental shales (i.e., redbeds). Continuing uplift resulted in
erosion and/or non-deposition until the middle to late Cenozoic period, when regional eastward
tilting completed structural development of the Basin as it exists today (Stipp, 1954).

2.3 Surface Geology and Shallow Stratigraphy

Surface geologic mapping in Lea County and Eastern Eddy County was compiled by the Texas
Bureau of Economic Geology and is depicted in detail on the 1:250,000 Hobbs Sheet of the
Geologic Atlas of Texas (Eifler and Reeves, 1976). A portion of this map showing the vicinity of the
Lea Land SWMF is shown as Figure IV.2.4.

Post-Pennsylvanian stratigraphic units of the Delaware Basin are summarized in the stratigraphic
nomenclature chart in Figure 1V.2.5 (Hendrickson and Jones, 1952, Nicholson and Clebsch, 1961
and Hawley, et. al., 1993a). Geologic units that are present at land surface or in the shallow

subsurface near the Lea Land SWMF include unconsolidated Quaternary alluvial, aeolian and playa
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lacustrine deposits, semi-consolidated clastics of the Tertiary Ogallala Formation, Triassic bedrock
shale and sandstone units of the Chinle/Dockum Group, and shale and evaporites, including
gypsum and halite. Shallow stratigraphic units in the vicinity of the Lea Land SWMF as described
by the Texas Bureau of Economic Geology for the Hobbs Sheet (1976) are listed below.
o Eolian Deposits (Qcd Quaternary) — Sand, calcareous, primarily brown to grey, derived
from and rests on lacustrine deposits.

o Colluvium (Qscg Quaternary) — Sand, silt and gravel deposited by slopewash, and talus
from Ogallala, red to gray; in part calcified, caliche 1-20 feet thick; may include weathered
Gatuna Formation; rests mainly on Triassic and Permian rocks.

e Tahoka Formation Lacustrine Deposits (Qta Quaternary) — Lacustrine clay, silt, sand
and gravel, locally calcareous and selenitic, indistinctly bedded to massive, weakly coherent,
various shades of light gray, grades to gravel at playa margins, contains molluscan and
vertebrate fossils.

e Chinle Formation/Dockum Group (Trc/Td Triassic) — upper is Chinle Formation
consisting of Claystone, micaceous, greenish red with green reduction spots, interbedded
with fine grained sandstone, thickness up to 300 feet; lower is Santa Rosa Sandstone;
cross-bedded, conglomeratic with mixed lithology, thickness 50-70 feet.

e Dewey Lake Redbeds (Pdl, Permian) — Siltstone and fine grained quartz sandstone,
laminated, locally crossbedded, reddish orange, reddish brown, brownish yellow, greenish
grey reduction spots up to 1 inch common; thickness 200-250 feet.

o Rustler Formation (Pru, Permian) — Limestone, siltstone, sandstone, gypsum, marl, and
clay. Upper part — limestone and dolomitic limestone; thickness 50+ feet. Middle part —
siltstone and sandstone, yellowish grey; thickness 50 to 70 feet. Lower part — siltstone and
fine-grained sandstone, thin to medium bedded, red, interbeds of earth to sparry red
gypsum, a few beds of red and greenish grey marl and clay; thickness 50+ feet.

The Lea Land site is situated on a gently northeast-dipping homocline. Shallow stratigraphy
consists of a thin mantle of Quaternary alluvial sand and silt, which is underlain by a relatively
complete section (i.e., 50 feet thick) of Triassic Santa Rosa Sandstone. The Santa Rosa Sandstone

is underlain by Permian Dewey Lake Redbeds, then by Permian Rustler Formation,

2.4 Sources of Hydrogeologic Data

Available basic hydrogeologic data from wells near the Lea Land SWMF is summarized in Table
IV.2.1 in this submittal. Information in Table 1V.2.1 includes well locations, depths, water levels,
saturated zones and available stratigraphic intercepts of hydrologically significant mappable units

in the area.
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2.4.1 Permitted and Pre-basin Water Wells
Numerous water wells in the general vicinity of the Lea Land SWMF were drilled prior to the
administrative declaration of the Capitan Underground Water Basin (Capitan Basin) by the New
Mexico Office of the State Engineer (NMOSE), in 1965. Lithologic logs and records of completions
are generally not available for the “pre-basin” wells. Prior to the declaration of the Carlsbad Basin,
Alexander Nicholson conducted well canvassing in southern Lea County in 1953, 1954 and 1955,
identifying well locations and documenting the well ownership, depths, water levels, casing
diameters, pump types and well yields and water quality and other available information (Nicholson
and Clebsch, 1961). Additional well canvass information is kept in unpublished files in the NMOSE
District 2 office in Roswell, NM. Tim Kelly (Geohydrology Associates, Inc., 1978) captured the
NMOSE file data and performed extensive additional well canvassing in the area in 1977, revisiting

numerous wells that Nicholson had catalogued, as well as a number of additional wells in the area.

Review of NMOSE on-line files of permitted water wells (NMOSE WATERS DATABASE, 2019)
indicates that there are no permitted water wells near the Lea Land SWMF. Two domestic wells
were attempted at locations approximately 1.5 miles west of the Facility in 1966 (Wells C-368 and
C-370in Sec. 36, T. 20 S., R. 31 E.); however, these holes found no production and were not cased.
Copies of records for wells C-368 and C-370 are included in Attachment IV.2.F. Several other
permitted monitoring wells associated with the Waste Isolation Pilot Project were installed from 2.8
miles and greater distances south and southeast of the Lea Land SWMF. Summary water well
information compiled by Nicholson and Clebsch (1961), as well as available information on the
nearest NMOSE permitted wells are presented in Table IV.2.1.

2.4.2 AreaBorings and Monitoring Wells
Resource and environmental characterization projects have yielded information on subsurface
stratigraphy and groundwater conditions in the vicinity of the Facility. Projects include:

o A water resources study of the Carlsbad Potash area (Geohydrology Associates 1979)

e An environmental hydrogeologic site characterization boring project for permitting the
Controlled Recovery Inc. (CRI, now R-360) oil and gas waste disposal Facility (James
Wright, 1990)

¢ Hydrogeologic update for the same Facility (Safety and Environmental Solutions, Inc., 2003)
e Potash mineral exploration drilling (United States Geological Survey, 1953),
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Copies of boring logs and related information obtained from these investigations are included in
Attachments IV.2.A, IV.2.B and IV.2.C, respectively.

2.4.3 Lea lLand Site Boring and Groundwater Monitoring Well Installation

Pursuant to site characterization of Lea Land site in Section 32 T. 20 S. R. 32 E., ten shallow borings
were advanced in November 1993 (Standard Testing and Engineering Company, 1993). Copies of
logs of the borings are included in Attachment 1V.2.D. The Lea Land borings were drilled with air
rotary methods and were advanced through alluvial veneer, 30 to 50 feet of Santa Rosa Sandstone
and into the Dewey Lake Redbeds to depths ranging from 126 to 201 feet below grade. During
drilling, cuttings were inspected for lithology, color, degree of induration and moisture content; and
samples were collected for laboratory analysis of engineering properties. The borings found no
groundwater in the Santa Rosa Sandstone in the site area. Saturated zones were found beneath
the Santa Rosa Sandstone in the Dewey Lake Redbeds at 125 feet below grade (BH-1) and 201
feet below grade (BH-5).

Based upon information from the geotechnical borings, five shallow groundwater monitoring wells
were installed in June 1996 and June 1997, and completed in shallow saturated zones in the Dewey
Lake Redbeds at depths ranging from 203.5 to 215 feet below ground surface (bgs). Water was found
in confined zones such that water levels in the completed wells rose between approximately 22 feet
and 51 feet above the tops of the saturated zones (i.e., base of the aquitard) identified during drilling.
Locations of the Lea Land borings and monitoring wells, as well as locations of other wells and borings
in the vicinity of the Facility are shown on Figure 1V.2.6. Completion details, water levels and water-
bearing zones of the groundwater monitoring wells are summarized in Table IV.2.1. Copies of the
lithologic logs of Lea Land Geotechnical Borings 1-10 and Monitoring Wells 1-5 are included in
Attachments IV.2.D and IV.2.E.

2.4.4 Groundwater Sampling and Analyses
Groundwater sampling and analyses have been performed on wells at the site and in the vicinity of
the Lea Land SWMF for numerous projects. Groundwater sampling and analyses have been
performed on Lea Land site monitoring wells MW-2, MW-4 and MW-5 since 1997. A copy and a
summary of the laboratory analyses of water samples collected from the Lea Land site monitoring
wells in March 2010 and June 2018 are included in Attachment IV.2.G. Water quality data was

also obtained from two nearby wells installed during the BLM potash area groundwater investigation
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(Geohydrology 1979). Copies of the laboratory analytical data sheets from the BLM wells are
included with the information from these wells in Attachment IV.2.A. A summary of available
groundwater quality data from the Lea Land site monitoring wells and the BLM potash investigation
wells (Geohydrology 1979) is included in Table IV.2.2.

25 Water-Bearing Geologic Units

Potable water-bearing geologic units in southern Lea County and Eastern Eddy County include the
Tertiary Ogallala Aquifer, shallow Quaternary alluvial aquifers and the Santa Rosa Sandstone unit
of the lower portion of the Triassic Chinle/Dockum Group. Insufficient quantities of water are locally
present in the Permian Dewey Lake Redbeds and deeper bedrock units at the Lea Land Site to
sustain sampling. The Ogallala Formation has been removed by erosion and is absent in the vicinity

of the Facility. The Santa Rosa Sandstone is above saturation and is dry at the Lea Land SWMF.

Thin, laterally discontinuous and often ephemeral saturations are occasionally present in the basal
alluvium overlying the Triassic and Permian shale bedrock units, particularly in and around playas,
where stormwater periodically recharges shallow sediments. Local saturations may also be present
in basal alluvium in areas where the shale bedrock was deeply incised by drainages prior to

deposition of the alluvium, forming buried paleochannels.

The Santa Rosa Sandstone (lower Triassic Dockum Group) is laterally extensive east of Livingston
Ridge in the vicinity of the Lea Land SWMF and yields modest to moderate quantities of good quality
groundwater to wells further east in Lea County but is non water-bearing at the Lea Land SWMF.
Based upon data from vicinity wells and on-site Facility borings and groundwater monitoring well
installations, shallow saturation is present in limited and unusable gquantities in hydraulically tight
confined zones in the Dewey Lake Redbeds beneath the site at depths ranging from 171 feet to
188 feet.

3.0 SITE SPECIFIC GEOLOGY AND HYDROGEOLOGY

3.1 Site Investigation, Data Compilation and Interpretation

A map of the surficial geology in southern Lea County and in the vicinity of the Lea Land SWMF
was published by the Texas Bureau of Economic Geology (Hobbs Sheet, 1976). A portion of this
map depicting surface geology in the vicinity of the Lea Land SWMF is shown as Figure IV.2.4.
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Subsurface boring investigations were performed on the Lea Land SWMF to characterize geologic
and hydrogeologic conditions of the site to demonstrate ultimate conformance with provisions set
forth in 19.15.36.8.C.15 NMAC. Published and unpublished resources on shallow stratigraphy of
the area have been supplemented with the results of the ten soil borings and five groundwater
monitoring wells that were drilled on the Lea Land site in 1993, 1996-1997 to determine the shallow
geologic conditions and potential saturated zones beneath the site. Subsurface investigations were
performed at the Lea Land site using air rotary drilling, the most appropriate technology for detecting
the presence of water. Data that was accumulated during boring and testing at the Lea Land site,
as well as published and agency file data on local geology and groundwater were compiled into this

site-specific assessment of hydrogeologic conditions at the Lea Land.

Ten soil borings were drilled, and five groundwater monitoring wells were installed on the Facility
property at locations shown on the map in Figure 1V.2.6. Numerous other shallow wells have been
drilled in the vicinity of the Lea Land by the Bureau of Land Management and Controlled Recovery
Inc. Locations, completions, stratigraphic and water level data on these wells is summarized in
Table IV.2.1; this data was used to prepare this hydrogeologic site characterization. Copies of logs
and other data associated with the BLM monitoring wells (Geohydrology, 1979) are included in
Attachment IV.2.A; logs and completion data from the Controlled Recovery Inc. monitoring wells
are included in Attachment IV.2.B; logs and completion data from the Lea Land borings and
monitoring wells are included in Attachments IV.2.D and IV.2.E. A potash mineral exploration well
was drilled to a depth of 1273 feet and logged by the USGS in 1953; a copy of the log is included
in Attachment IV.2.C.

The Lea Land site borings (BH-1 through BH-10) and groundwater monitoring wells (MW-1 through
MW-5) were installed using air rotary drilling methods. During air rotary drilling, circulated cuttings
samples were collected. Depth-referenced formation samples collected during drilling were visually
examined in the field to determine the lithology, texture color, degree of lithification, plasticity, and
moisture content of penetrated materials. None of the Lea Land borings or groundwater monitoring
wells encountered water in the Santa Rosa Sandstone. Non-economic saturations were in the
Dewey Lake Redbeds at depths ranging from 171 feet below grade to 188 feet below grade

confirmed.

Gordon/PSC IV.2-9 01041618



Lea Land LLC Surface Waste Management Facility
Application for Permit Modification

Volume IV: Siting and Hydrogeology

Section 2: Hydrogeology

June 2019

Saturation was noted in Dewey Lake Redbeds in Lea Land boring B-1 at a depth of 125 feet when
it was drilled in November 1993. Monitoring well MW-3, which was drilled approximately 185 feet
west of boring B-1 in June 1996 encountered no saturation at this depth and was completed in the

first penetrated saturation zone at a depth of 214 feet below grade.

3.2 Facility Geotechnical Evaluation

Table IV.2.3 provides summary results of site-specific surface and subsurface materials testing, which
includes laboratory testing of depth-referenced soil boring samples as well as hydraulic tests of
groundwater monitoring wells. The geotechnical testing data indicates that the Santa Rosa
Sandstone is a fine-grained silty/sand unit, containing an average of 34% silt and finer particles.
Available hydraulic tests of boring samples taken from the Santa Rosa Sandstone indicate a saturated

hydraulic conductivity ranging from 1.4 x 10 centimeters per second (cm/sec) to 3.4 x 10 cm/sec.

Boring sample lab tests and well test data from Dewey Lake Redbed wells and borings indicate that
the Dewey Lake Redbeds are significantly finer grained, containing an average of 49% silt and finer
particles (i.e., 200 sieve). Hydraulic tests of monitoring wells completed in the Dewey Lake Redbeds
indicate a saturated horizontal hydraulic conductivity ranging from 4.17 x 10° cm/sec to 1.33 x 10

cm/sec.

The site geotechnical boring and testing data indicates that an abrupt change in lithology occurs
between the near-surface coarser-grained Santa Rosa Sandstone and the thick deposit of dense
and relatively impermeable Dewey Lake Redbeds below. Prior to deposition of the Santa Rosa
Sandstone, the Dewey Lake Redbeds were aerially exposed and incised by erosion. The Santa
Rosa Sandstone was then deposited on top of the Dewey Lake Redbeds, forming an erosional
unconformity. The unconformity between the Dewey Lake Redbeds and the Santa Rosa
Sandstone is a significant impediment to vertical movement of water through the vadose zone and

is an important hydrogeologic feature at the Facility.

Findings of the site-specific characterization of the onsite soils at the Facility are consistent with
other studies in the area. The surface soils consist of colluvium and caliche materials, suited for
specific environmental applications:

e Subgrade — compactible in situ materials at basegrade elevations
e PSL — protective soil layer
e Daily and intermediate cover in ample quantities
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e Vegetative layer — final cover establishment of erosion control
e Caliche —ideal for temporary road base construction and permanent road subgrade

The lower soils (Permian Dewey Lake Redbed shale and siltstone), horizons are effective aquitards

to vertical flow and represent the selected positions for vadose monitoring points.

3.3 Facility Geology

The Lea Land site borings, as well as those drilled by various entities on adjacent tracts confirm that
site conditions are consistent with understanding of shallow stratigraphy and hydrogeology in the
area based upon information published by Nicholson and Clebsch (1961). Table 1V.2.1 provides
summary information on Lea Land SWMF and vicinity borings, water wells and mineral exploration
wells, along with available information on water levels, stratigraphic intercepts and other pertinent
information. Figure 1V.2.4 is a map showing surface exposures of geologic units in the area. A
vicinity hydrogeologic cross-section (Cross-Section A-A’) through the Lea Land SWMF was

prepared using this information and is presented as Figure IV.2.7.

A potash mineral exploration boring was drilled approximately 1.5 miles northeast of the Facility,
north of US 62-180 and east of Laguna Toston (Well, USGS 20-F, Figure 1V.2.6). This well fully
penetrated to the Permian Rustler Formation (depth 900 feet), the Permian Salado Formation
(depth 1180 feet) and the potash-bearing section between 1239 feet and 1273 feet. This log, due
to its lithologic description detail and depth, is an important deep stratigraphic reference for the
vicinity of the Lea Land site. A copy of the log is included in Attachment IV.2.C.

The ten site borings and five groundwater monitoring wells penetrated various thicknesses of
alluvium and Santa Rosa Sandstone above the Dewey Lake Redbeds, ranging from 30 feet to 50
feet. Shallow Santa Rosa Sandstone penetrated by the site borings was poorly graded fine and
friable sandstone and intebedded shale. The Dewey Lake Redbed deposits penetrated by all site
borings was reddish brown to pink, dense siltstone, shale, with fine grained silty sandstone stringers.

3.4 Facility Hydrogeology

Shallow saturation is present in hydraulically tight, artesian zones within the Dewey Lake Redbeds
at depths ranging from 173 to 198 feet bgs at the Facility. The following is a summary of the
stratigraphy beneath the Lea Land site.
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3.4.1 Santa Rosa Sandstone
The Santa Rosa Sandstone is thinly mantled by alluvium and laterally continuous across the Facility.
Although this unit is a significant water-bearing zone further east in Lea County, the Santa Rosa

Sandstone is dry and above saturation in the vicinity of the site.

3.4.2 Shallow Saturation in the Dewey Lake Redbeds
The monitoring wells completed in the Dewey Lake Redbeds at the Facility communicate with
saturated zones that range in depth between 171.5 feet below grade to 188 feet below grade; and
between 123.5 feet and 148 feet below the top of the Dewey Lake Redbeds. The saturated zones
are of low capacity, and are unable to sustain adequate water production for well purging prior to
groundwater sample collection. “Hydra Sleeve” sampling methods have been necessary to obtain
water samples for prior groundwater sampling at the Facility. Water levels in the completed
monitoring wells at the Facility range from 22 feet to 51 feet above the levels where saturated

conditions were noted during drilling, indicating confined conditions.

A hydraulic test of Monitoring well MW-4 at the Facility was performed in February 1997 (Intera,
1997). This test indicated a saturated horizontal hydraulic conductance of 4.17 x 10° cm/sec and

a storage coefficient of 3.71 x 10°°.

A monitoring well installed by the BLM (BLM-21.31.3.22, Geohydrology, 1979) and located
approximately one mile southeast of the Facility was completed in the Dewey Lake Redbeds and
tested. This well is shown in Figure IV.2.6 and information on the well is included in Table IV.2.1
and Attachment IV.2.A. Well BLM-21.31.3.22 penetrated a saturated zone at a depth of 150 feet
below grade; the water level in the completed well was 140.81, or about 9 feet above the top of the
saturated zone. The well was pumped at a rate of 6.1 gallons per minute for approximately 120
minutes, producing approximately 732 gallons and a water level decline of about 10.5 feet. The
water level recovered approximately 5 feet during the initial 240 minutes after pumping ceased.
Although this well had some initial yield, water level recovery after pumping cessation was slow and
incomplete, indicating that local storage had been depleted. Analysis of the test data indicated a

saturated horizontal hydraulic conductance of 1.33 x 10 cm/sec.
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Another BLM monitoring well located approximately 1.5 miles west of the Facility (BLM-20.32.31.13,
Geohydrology, 1979) was drilled with air rotary into the Dewey Lake Redbeds to a depth of 250 feet
below grade, found no saturation, and was completed as a dry hole at the total drilled depth of 250
feet on 11/8/1978. A water level was sounded in the well at 135.12 feet below casing top on March
15, 1979, indicating that the well penetrated hydraulically tight saturated zones at this location.
Summary data on this well is included in Table IV.2.1 and a lithologic log of the well is included in
Attachment IV.2.A.

3.4.3 Shallow Alluvium
It has been noted that thin and laterally discontinuous saturations are occasionally present in basal
alluvium resting atop low permeability bedrock shales and dense sandstones in the region of the
Lea Land SWMF. None of the borings or monitoring wells drilled at the Lea Land site found
evidence of saturation in basal alluvium, or in basal Santa Rosa Sandstone above the Dewey Lake
Redbeds.

3.4.4 Groundwater Occurrence and Movement

Relationships between terrain, subsurface geology and shallow saturations are summarized in
Hydrogeologic Cross-Section A-A’, presented as Figure IV.2.7. The line of this cross-section is
shown on the vicinity well location map in Figure IV.2.6. Cross-Section A-A’ shows the Lea Land site
location on the east-dipping outcrop of the Santa Rosa Sandstone east of Livingston Ridge, which is
a west-facing escarpment created by ledge-forming sandstone beds in the Santa Rosa Sandstone.
Groundwater monitoring wells installed at Lea Land penetrated 40 to 50 feet of dry Santa Rosa
Sandstone and 123 to 148 feet of Dewey Lake Redbeds, before reaching saturation in the redbeds.
Saturation zones in the redbeds are confined, with water levels in completed wells rising between 19
and 48 feet above the observed saturation zones.

Based on the change from more permeable sediments in the Santa Rosa Sandstone to hydraulically
tight shale in the Dewey Lake Redbeds below, impedance to vertical fluid flow and potential for
perched saturation exists at this contact. No perched water was noted at the contact between the
Dewey Lake Redbeds and the Santa Rosa Sandstone in any of the 10 soil borings or 5 groundwater
monitoring wells that were drilled on the Lea Land site. Due to the propensity for perched conditions
to exist atop the Dewey Lake Redbeds, terrain of the upper surface of the redbeds is an important

feature to consider in plans for monitoring shallow horizons for potential fugitive liquids from the
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proposed waste disposal and management facilities (i.e., Vadose Zone Monitoring Plan, Volume 11.9).
A map illustrating elevation of the upper surface of the Dewey Lake Redbeds, as well as the location
and base grade elevations of the proposed facility expansion is presented in Figure IV.2.8. This map
indicates that the upper redbed surface slopes east-northeasterly at the facility at a gradient of
approximately 50 feet per mile. The excavation for the proposed facility expansion reaches a depth
of approximately 50 feet in its northeastern extremity, having a minimum base grade elevation of 3490
feet above mean sea level (msl). This is within about 5 feet of the projected top of the redbed elevation

of approximately 3485 feet above msl.

Aregional gradient map was prepared pursuant to a groundwater study of the Carlsbad Potash Mining
District commissioned by the BLM in 1979 (Geohydrology, 1979). A copy of this map is presented as
Figure IV.2.9. This map indicates that the shallow gradient is toward the south-southwest at the Lea
Land SWMF and has a gradient of approximately 30 feet per mile. A vicinity potentiometric gradient
map, Figure 1V.2.10, was prepared using water level data from the Lea Land monitoring wells, as well
as monitoring wells at the R-360 facility located approximately one mile to the northeast, and two of
the BLM potash study groundwater monitoring wells. This map indicates that gradient direction is
southwest at a gradient of approximately 75 feet per mile. Relatively steep groundwater gradient at
the Lea Land site is indicative of low hydraulic conductance in the shallow saturation zone beneath
the site.

4.0 REGULATORY SITING REQUIREMENTS
This section addresses regulatory requirements for basic hydrogeologic site data, as well as for
demonstration of compliance with siting requirements relative to minimum depth to groundwater,

as follows:

19.15.36.8.C.15 NMAC

(&) a map showing names and locations of streams, springs and other watercourses and
water wells within one mile of the site;

(b) laboratory analyses, performed by an independent commercial laboratory, for major
cations, and anions; BTEX;, RCRA metals; and TDS of groundwater samples of the
shallowest fresh water aquifer beneath the proposed site;

(c) depth to, formation name, type and thickness of the shallowest fresh water aquifer;

(d) soil types beneath the proposed surface waste management facility; including a
lithologic description of soil and rock members from ground surface down to the top
of the shallowest fresh water aquifer;

(e) geologic cross sections;

(f) potentiometric maps for the shallowest fresh water aquifer;

Gordon/PSC IV.2-14 01041618



Lea Land LLC Surface Waste Management Facility
Application for Permit Modification

Volume IV: Siting and Hydrogeology

Section 2: Hydrogeology

June 2019

19.15.36.13.A(1) NMAC
Depth to groundwater: no landfill shall be located where groundwater is less than 100
feet below the lowest elevation of the design depth at which the operator will place oil
field waste.

4.1 Streams, Springs, Watercourses and Water Wells Within One Mile of the Site

The map in Figure IV.2.12 shows terrain, wells and drainages, as well as the region within a one
mile radius of the Facility. No perennial or ephemeral streams or springs are present within one mile
of the proposed Lea Land SWMF. There are no water wells within one mile of the proposed Lea
Land SWMF. Locations of groundwater monitoring wells in the vicinity of the Lea Land SWMF are

shown in Figure 1V.2.6; a summary of vicinity wells is also included in Table IV.2.1.

4.2 Laboratory Analyses of Shallow Groundwater Samples

Groundwater samples were collected from Lea Land groundwater monitoring wells MW-2, MW-4
and MW-5, completed in the Dewey Lake Redbeds at the Lea Land SWMF on March 19, 2010 and
on June 13, 2018. Laboratory analyses for analytes set forth in 19.15.36.8.C.15(b) indicate that the
water is of moderately good quality, having a total dissolved solids (TDS) ranging from 778
milligrams per liter (mg/L) to 818 mg/L; and meeting all tested groundwater protection standards
except selenium, which is regarded as a natural constituent, and was detected in upgradient and
downgradient wells in similar concentrations. Available analytical data from all tests is included in
Table 1V.2.2, along with summary data from other nearby wells tested by BLM in 1979. Copies of

laboratory reports for tests listed in Table 1V.2.2 are included in Attachment IV.2.G.

4.3 Depth, Formation Name, Type and Thickness of the Shallowest Fresh Water Aquifer

The shallowest fresh saturated zones at the Lea Land SWMF are present in hydraulically tight and
confined zones within the Dewey Lake Redbeds. Several monitoring wells in the vicinity of the
Facility were completed in the Dewey Lake Redbeds by the BLM (Geohydrology Associates, 1979).
Depth to the shallowest saturated zones in the Dewey Lake Redbeds at the Facility is projected to
range from 178 feet to 188 feet below grade. The shallow saturated zones are vertically limited to
likely no more than a few feet or inches; similar zones are expected at deeper horizons within the
Dewey Lake Redbeds. Hydraulic testing of monitoring wells completed in the Dewey Lake Redbeds
at the Lea Land site and other nearby wells indicates that the Dewey Lake Redbed zones do not

produce economically viable quantities of water.
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4.4 Lithology of Stratigraphic Units Above the Dewey Lake Redbeds at the Facility

Stratigraphic units which are above the Dewey Lake Redbeds at the site include the Santa Rosa
Sandstone and veneers of Quaternary colluvium deposits. Site characterization borings drilled on
the Lea Land site penetrated fine silty sands with calcrete (caliche) zones in the alluvial section.
The site borings penetrated interbedded fine grained dense red sandstone and siltstone bedrock in

the Santa Rosa Sandstone section at depths ranging from 30 to 50 feet bgs.

4.5 Geologic Cross-Sections

A hydrogeologic cross-section depicting stratigraphy and geometry of the Alluvium, the Santa Rosa
Sandstone, the Dewey Lake Redbeds potentiometric surface is included in Figure IV.2.7. This
diagram indicates that the depth to the top of the Dewey Lake Redbeds at the Lea Land SWMF is
projected to be 30 to 50 feet bgs; the depth to the saturated zones in the Dewey Lake Redbeds is
approximately 175 feet.

4.6 Potentiometric Surface of Shallow Saturations

A regional potentiometric surface map was prepared using water level data from numerous wells
completed in shallow geologic units in the Carlsbad potash mining district (Geohydrology, 1979)
and is presented in Figure 1V.2.9. This map indicates that regional gradient direction is
southwesterly at a magnitude of about 30 feet per mile. A local vicinity potentiometric gradient map
was prepared using combined water level data from the Lea Land onsite groundwater monitoring
wells, as well as the CRI Facility monitoring wells, and the BLM wells and is shown in Figure 1V.2.10.

This map indicates that gradient direction is southwest at approximately 75 feet per mile.

4.7 Depth to Shallow Fresh Groundwater

Well logs and water level data from the onsite groundwater monitoring wells at the site indicate that
the shallowest saturated zones at Lea Land are present in hydraulically tight and confined zones in
the Dewey Lake Redbeds below the Santa Rosa Sandstone at projected depths of approximately

175 feet below-grade at the site.

Data from the Lea Land site characterization borings and monitoring wells indicates that no
saturation is present in alluvial veneers, or in Santa Rosa Sandstone, which is laterally continuous

across the site and varies in thicknesses from 30 ft to 50 ft.
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5.0 CONCLUSIONS

Regional, vicinity and site characterization boring and testing data indicates that the shallowest
saturated zones beneath the Lea Land SWMF are within hydraulically tight shale beds of the Dewey
Lake Redbeds, at a depth are approximately 175 ft bgs and more than 100 ft below the projected
base grade elevations. Water within these beds is under confined conditions. Small non-sustainable
guantities of water are present in saturated zones penetrated by the groundwater monitoring wells
at the Facility. These saturated zones are not regarded to be protectable as resources as defined
by the Oil and Gas Rules.

19.15.2.7.G.(10) NMAC
“Ground water” means interstitial water that occurs in saturated earth material and can
enter a well in sufficient amounts to be used as a water supply.

Due to the depth of the saturated zones within the Dewey Lake Redbeds and the fact that they are
generally under confined conditions, a potential release from the Lea Land SWMF would not be
expected to migrate readily into these confined saturated zones through the 124-148 feet of
overlying Dewey Lake redbed deposits. Therefore, groundwater monitoring wells completed in the
shallow saturated zones in the Dewey Lake Redbeds at the Lea Land SWMF would not be expected

to provide a high level of environmental protection as sentinel wells.

Based upon shallow stratigraphy at the site, as well as the geometry of the proposed waste disposal
cells, it is concluded that vadose zone monitoring wells completed to communicate with more
permeable basal Santa Rosa Sandstone sediments at the contact with underlying dense shale in
the Dewey Lake Redbeds would provide the most effective early leak detection system and the
greatest level of environmental protection for the site. These wells would be placed strategically at

the downgradient east side of the Facility to optimize detection of potentially fugitive fluids.

This site has the advantage that the local subsurface conditions have been significantly
characterized during subsurface investigations conducted at the Facility, as well as the CRI site and
the 1979 BLM potash study monitoring well installation and testing. No additional reconnaissance
drilling is recommended to augment the hydrogeologic or geotechnical database; however
emergent subsurface data that is obtained during installations of proposed vadose zone monitoring
wells be used to update subsurface mapping and adjust well locations as appropriate. Detailed logs

will be prepared for the four proposed vadose zone monitoring wells (see Volume 1.9, Vadose Zone
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Monitoring Plan) and will be provided to OCD. OCD will be notified of the proposed well installation

program in advance and invited to observe.
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TABLE IV.2.1 - Summary Data from Wells and Borings in the Vicinity of the Lea Land SWMF

WL (ft)| WL (ft) WL Elev Bottom Depth to Depth to |Elev Top of
_ _ _ Completion| 'LS Elev Wat_er To_p Below | Below (Ft) Top Screen Screen Top of Top of Pdl | Pdl Dewey
Well or Boring Latitude Longitude Owner Bearing| Casing |[Depth (ft) WL Date Elev (ft) Elev (ft) Water- Dewey Lake Source of Data
Date (ft) z Top Land above .
one | Elev (ft) Casing| Surface MSL Above MSL Above Bearing Lake Redbeds
MSL Zone (ft) [Redbed (ft) (ft)
Lea Land Facility Groundwater Monitoring Wells
MW-1 32.522613 | -103.78581 |Lea Land Jun-96 3543.79 Pdl 3546.29 215.0 |163.73 6/17/2014| 3382.56 3361 3329 183 50 3493.79 |LL Permit Doc, GW Monitoring Reports
MW -2 32.533437 | -103.78285 |Lea Land Jun-96 3517.70 Pdl 3520.20 220.0 | 139.74 6/17/2014| 3380.46 3330 3298 188 40 3477.70 |LL Permit Doc, GW Monitoring Reports
MW-3 32.533989 | -103.78099 |Lea Land Jun-96 3516.46 Pdl 3518.96 214.0 | 134.61 6/17/2014| 3384.35 3335 3303 182 50 3466.46 |LL Permit Doc, GW Monitoring Reports
MW-4 32.531736 | -103.78001 |Lea Land Jun-96 3517.71 Pdl 3520.21 203.5 | 141.06 6/17/2014| 3379.15 3347 3315 171.5 48 3469.71 |LL Permit Doc, GW Monitoring Reports
MW-5 32.525402 | -103.78000 |Lea Land Jun-97 3523.03 Pdl 3525.53 210.0 | 152.53 6/17/2014| 3373.00 3346 3314 178 30 3493.03 |LL Permit Doc, GW Monitoring Reports
Lea Land Facility Soil Borings
B-1 32.535111 [ -103.780339 |Lea Land 11/8/1993 3515.5 Pdl not cased 126 125 3390.50 60 3455.5 |Lea Land Boring Logs-Permit Document
B-2 32.533001 [ -103.783891 |Lea Land 11/8/1993 3516.6 dry not cased 155 dry 45 3471.6 |Lea Land Boring Logs-Permit Document
B-3 32.531446 | -103.787568 |Lea Land 11/8/1993 3519.2 dry not cased| 150.0 dry 45 3474.2 |Lea Land Boring Logs-Permit Document
B-4 32.531098 | -103.780226 |Lea Land 11/8/1993 3517.3 dry not cased| 148.0 dry 45 3472.3 |Lea Land Boring Logs-Permit Document
B-5 32.530447 | -103.783806 |Lea Land 11/8/1993 3519.5 Pdl not cased| 201.0 199 3320.50 45 3474.5 |Lea Land Boring Logs-Permit Document
B-6 32.527602 | -103.780036 |Lea Land 11/8/1993 3520.9 dry |notcased| 165.0 dry 30 3490.9 |Lea Land Boring Logs-Permit Document
B-7 32.527902 | -103.783752 |Lea Land 11/8/1993 3524 .4 dry not cased 184 dry 35 3489.4 |Lea Land Boring Logs-Permit Document
B-8 32.526431 | -103.787421 |Lea Land 11/8/1993 3536.4 dry | not cased 166 dry 95 3441.4 |Lea Land Boring Logs-Permit Document
B-9 32.525223 | -103.783718 [Lea Land 11/8/1993 3530.1 dry not cased 160 dry 75 3455.1 |Lea Land Boring Logs-Permit Document
B-10 32.524025 | -103.779907 |Lea Land 11/8/1993 3548.2 dry not cased 178 dry 50 3498.2 |Lea Land Boring Logs-Permit Document
Controlled Recovery Inc. Monitoring Wells
P-1 32.540629 | -103.745681 |CRI 10/31/1989 3553 dry 3554.9 97.95 dry 3/7/2002 45 3508 Safety-Environmental Solutions 2003
P-2 32.544247 | -103.745751 |CRI 10/31/1989 3546 dry 3556.6 59.28 dry 3/7/2002 40 3506 Safety-Environmental Solutions 2003
P-3 32.545867 | -103.750232 |CRI 10/31/1989 3542 Qal 3543.4 46.8 31.98 3/7/2002 | 3511.4 40 3502 Safety-Environmental Solutions 2003
P-4 32.542550 | -103.751759 |CRI 10/31/1989 3550 Qal 3551.2 58.6 39.01 3/7/2002 | 3512.2 50 3500 Safety-Environmental Solutions 2003
P-5 32.545331 | -103.756278 |CRI 10/31/1989 3539 Qal 3541.0 48.57 18.85 3/7/2002 | 3522.2 50 3489 Safety-Environmental Solutions 2003
P-6 32.547877 | -103.760023 |CRI 10/31/1989 3529 Qal 3531.8 50.21 18.00 3/7/2002 | 3513.8 40 3489 Safety-Environmental Solutions 2003
P-7 32.542377 | -103.759548 [CRI 10/31/1989 3541 Qal 3543.7 42.04 17.74 3/7/2002 [ 3526.0 35 3506 Safety-Environmental Solutions 2003
P-1A 32.551305 | -103.762889 |CRI 1/26/1990 3519 Qal 3522.9 31.26 11.86 3/7/2002 [ 3511.0 30 3489 Safety-Environmental Solutions 2003
P-2A 32.558896 | -103.75490 [CRI 1/26/1990 3527 Qal 3529.3 47.41 37.14 3/7/2002 | 3492.2 45 3482 Safety-Environmental Solutions 2003
P-3A 32.545635 | -103.76645 |CRI 1/26/1990 3522 Qal 3526.1 55.45 12.94 3/7/2002 | 3513.2 3482 3467 50 3472 Safety-Environmental Solutions 2003
BLM 1978 Potash Environmental Study Wells
BLM 20.32.17.13 | 32.575143 | -103.79470 (BLM 11/8/1978 3460.5 | Qplaya [ 3450.35 100 9.90 3/15/1979( 3440.45 20 40 18 35 3425.5 |Geohydrology 1979
BLM 20.32.22.33 | 32.553150 | -103.76076 (BLM 11/8/1978 3527 Tr undiff] 3512.52 170 29.65 3/15/1979| 3482.87 150 179 35 30 3497.0 |Geohydrology 1979
BLM 20.32.31.13 | 32.531335 | -103.81209 (BLM 11/8/1978 3553 Pdl 3549.95 250 135.12 3/15/1979| 3414.83 240 250 unknown 23 3530.0 |Geohydrology 1979
BLM 21.31.3.22 32.520657 | -103.75978 |BLM 11/9/1978 3523 Pdl 3519.59 200 140.81 3/15/1979| 3378.78 140 160 150 30 3493.0 |Geohydrology 1979
NMBM GW-6
20.32.18.233 32.573908 | -103.804859 |Freeport 1954 3450 Tr 400 89.2 3/24/1954| 3360.8 |WBZ 215-243 ft Nicholson-Clebsch, 1961
20.32.27.144 32.544000 | -103.756733 |Joel Frey 3545 Qal 25 12.3 6/11/1954| 3532.7 Nicholson-Clebsch, 1961
20.32.30.142 32.546506 | -103.806406 3530 Pdl 9.9 6/11/1954( 3520.1 Nicholson-Clebsch, 1961
NMOSE Permitted Water Wells and Monitoring Wells
CP-00368 32.533577 | -103.81851 |Ballard-Bonfiel{ 6/9/1966 3573 not cased 303 dry not cased 9 3564 NMOSE WATERS DATABASE
CP-00370 32.535000 | -103.82900 |Ballard-Bonfiel{ 7/14/1966 3549 not cased 120 80 7/14/1966 not cased 80 3469 NMOSE WATERS DATABASE
C-02953 EXPL 32.481000 | -103.79000 |DOE WIPP 4/7/2004 3500 630 NMOSE WATERS DATABASE
C-03233 EXPLORE | 32.458000 | -103.79300 |DOE WIPP 6/19/2006 3349 566 NMOSE WATERS DATABASE
C-03151 32.491000 | -103.71100 |DOE WIPP 8/23/2005 3433 1352 NMOSE WATERS DATABASE
C-02727 32.440000 | -103.79000 |DOE WIPP 8/27/2000 3440 Pr 913 NMOSE WATERS DATABASE
Mineral Exploration Wells
USGS 20-F | 32.54044 |-103.758712 |FM Coop. | 3/6/1953 | 3532 [ not cased| 1273 | 40 | 3492.0 |Mineral Expl Hole
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TABLE IV.2.2 - Water Quality Data Summary
Volatile Organic Compounds
Lab Method EPA Method 8260B - (all units in micrograms per liter)
[} [}
(0] c c
@ < 1) 2 9 © ©
5 £ g o | 2 o | | 2 S| o | & - A
E= ) [ 5] o p o G 1) c < 9] @ S IS £ 1] = S
sl 5 | 2|g|l&§|® 5| € 5 S 5 2 2 £ 2 5 R 8
) o 1S 2 S k) 2 o =9 gle 9 £ 9] o k] |3 £ ) = S S
c c o = L < = = o = c = o = < = o o c o] [} [
Slo|§ ) 2 5] = S @ S S |5 2| o = 5 ° 3 3] 5 S 5] @ 2 8
glz2|&518]| ¢ S 18| ¢e|s g2 ols | ¢ 2 5 8 a 2 2 N £ o °
B|ls|lB| & |2| s e |G| s |8|E|8|5|.|2|8] 2|8 g s e 5 5 ] E 8 s | 8
515|588 |5| 8| <€|<|&8|x|S|s|c|s|&|5|&8 |38 & 5 | < = g | 8 £ & | 8|8
s|s|€| 5|5 Q £ a |l Ol 5 |el=|N[B]=E]| S 1S < o 23 S 2 <) £ o a Q
c|E|le|l=|L2| = S |s| = |e|l=s a2 & < &b 3 & = S < S = < | &
@] > o (@] = - = 5 - © o [&] - o - = — ) © = 5 -~ a o o - - -
RMacs 100| 1.0 —- | - 25 5 [100| - [ 5| 100]| - [100| 5| 5| 5 5 - - 5 - 5 - 100 - 10 75 | 600
Standard
Lea Land Monitoring Wells Completed in Dewey Lake Redbeds
Well Location Sample Date
Lea Land MW-2 6/13/18 <0.2]<0.1]<0.3] <0.2 [<0.1] <0.2 [ <0.09]<0.2] <0.1[<0.2] <0.1 [<0.1]<0.1[<0.1]<0.2[<0.2] <0.1 | <0.1 | <0.08 [ <0.03 ] <0.08] <0.1 <01 | <01 | <02 [ <0.2 | <0.1 [ <0.1
Lea Land MW-4 6/13/18 <0.2]<0.1]<0.3] <0.2 [<0.1] <0.2 [ <0.09]<0.2] <0.1[<0.2] <0.1 [<0.1]<0.1[<0.1]<0.2[<0.2] <0.1 | <0.1 | <0.08 [ <0.03 ] <0.08] <0.1 <01 | <01 | <02 [ <0.2 | <0.1 [ <0.1
Lea Land MW-5 6/13/18 <0.2]<0.1]<0.3] <0.2 [<0.1] <0.2 | <0.09]<0.2] <0.1[<0.2] <0.1 [<0.1]<0.1]<0.1]<0.2] <0.2] <0.1 | <0.1 | <0.08 [ <0.03] <0.08] <0.1 <01 | <01 | <02 [ <0.2 | <0.1 [ <0.1
Inorganic Compounds
All units are milligrams per liter (mg/L) except conductivity (micromhos/cm3) and pH (standard units).
Lab Method 300.0 350.1 | 160.1 200.7 310.1 5310C [ 120.1] 150.1 6010B 1 1 1
[&)
2 g e s |5 5
z 3 §|¢ £ |2 3¢
» o a 5 < £ o € E > IS !
© ] s | e | = o > = E 2 2 ° E] 2 ] s € E
2 ¢ S s |8 ¢ g z @ 2 S £ 8 ° < = 2 5 2
z|E| = 3 el g @[OS § = e 4 T 5 g s b5} 9 % S| E| &
21Z| o o 2 2| 8 | § == 2 S < o ] 5 = 3 5 S
% © T o ° = a £ 7] c 2 £ = = = 6 ° = 6
2le|e|l o |8 ¢ 2|3 21 S35 |£[£] 2 S o
S|1E|EB|E|L] E T ||l c|lo2|s|el(s|s|s|ls|= |3
121z |Z2 13| | [8|le|s|s|8&[8|=z|=x|=]|8
NMwaQcc
250(10.0| - [ 100|600 - [1000 - | 10| -] 02| - | ~| - - - - 6-9 | 001 ] 1.0 0.01 0.05 | 0.05 | 0.0020| 0.05 | 0.05 0.05
Standard
Lea Land Monitoring Wells Completed in Dewey Lake Redbeds
Well Location Sample Date
Lea Land MW-2 | 6/13/18 179.8/3.36]3.36[<0.02] 462| 0.09 | 818 [50.6[<0.05[40.1]<0.02]5.33] 224 | 205]<1.0] 168] 1.36 | 1510 | 7.72 | | | | | | | | | | | |
[ 3119/10 1 [ 1 1 | [ [ [ <0.005] 0.033]<0.00209] 0.0030[ <0.005] <0.0002] 0.069 | <0.005] [ [ |
|_LealLand MW-3_ | 3/19/10 | | | | | | | | | | | | | | | | | | | [ <0.005] 0.017 [ <0.00209] <0.005[ <0.005] <0.0002] 0.075 | <0.005] | | |
| 6/13/18 162.5/3.32]3.32[ <0.02] 361 | 0.05 | 778 [48.4][<0.05]43.2[<0.02][4.92] 170] 190]<1.0] 156 <0.05] 1280 | 7.74 | | | | | | | | | | | |
Lea Land MW-4
[ 3119/10 1 [ 1 1 | [ [ [<0.005] 0.025<0.00209] 0.004 [<0.005]<0.0002] 0.087 |<0.005] [ [ |
| 6/13/18 154.0]3.15[3.15[<0.02] 412| 0.07 | 886 |58.6]<0.05]42.0]<0.02][4.14] 176 ] 224|<1.0] 184] 0.501| 886 | 7.70 | | | | | | | | | | | |
Lea Land MW-5
[ 3119/10 [ [ 1 1 | [ [ <0.005] 0.023<0.00209] <0.005[ <0.005] <0.0002] 0.068 | <0.005] [ [ |

BLM 1979 Potash Area Groundwater Monitoring Wells Completed in Dewey Lake Redbeds
[ 'BLm 20.32.22.33 Jan 1979 75.0 550 3136 | 105 [ |1 [ T [ 1 | | | | | | | | | | | 0.3 [<0.02]<0.02]

| | [ [ 1 ] | | [<005]<0.02]<002|

| 'BLM21.31.322 | Jan1979  [180] | | | 20.0] | 424.0]19.9] | |1 1 1 | | |

Notes:
Al units are milligrams per liter (ma/L) except conductivity (micromhos/cm*) and pH (standard units).

" Methods undetermined
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TABLE IV.2.3 - Soil Laboratory Analysis Summary

(Page 1 of 3)

Sieve - % Passing Atterberg Limits 1 .
Boring, Well or Source DeF:EI'ho:?I'Z:taezple SI::::IZ ?;:t(:rm Work Date uscs Liquid Plasticity Carbonate Rafmz';em;:::t;tin Ksat, (cm/sec) Ksat: (em/sec)
Interval) Tested Interval) Completed By No. 40 | No. 200 Limit Index % Texture (cmisec) [Constant Head] [Falling Head]
Tests of Borehole Media from Santa Rosa Sandstone and Alluvial Veneers
B-1 5 6 STEC 11/8/1993 SM 71.6% 32.4% NP NP 100 10-3 to 10-6
B-1 35 36 STEC 11/8/1993 SM 67.8% 23.4% NP NP 100 10-3 to 10-6
B-1 45 46 STEC 11/8/1993 SM 82.2% 38.6% NP NP 24 10-3 to 10-6
B-2 10 11 STEC 11/8/1993 SM 90.9% 30.4% NP NP 17 10-3 to 10-6
B-2 25 26 STEC 11/8/1993 SM 82.2% 38.5% NP NP 24 10-3 to 10-6
B-3 15 16 STEC 11/8/1993 SM 93.6% 30.5% 28 NP 8 10-3 to 10-6
B-4 40 41 STEC 11/8/1993 SM 90.2% 38.0% NP NP 18 10-3 to 10-6
B-5 35 36 STEC 11/8/1993 SM 89.9% 35.1% NP NP 18 10-3 to 10-6
B-7 25 26 STEC 11/8/1993 SM 59.0% 19.1% NP NP 77 10-3 to 10-6
B-8 0 1 STEC 11/8/1993 CL 85.4% 54.4% NP NP 4 10-6 to 10-8
B-8 5 6 STEC 11/8/1993 SM 69.7% 33.4% 29 NP 77 10-3 to 10-6
B-8 15 16 STEC 11/8/1993 SM 59.0% 19.1% NP NP 77 10-3 to 10-6
B-8 85 86 STEC 11/8/1993 SM 95.4% 30.5% NP NP 18 10-3 to 10-6
B-9 0 1 STEC 11/8/1993 ML 97.8% 53.9% 24 NP 5 10-3 to 10-6
B-9 30 31 STEC 11/8/1993 SM 71.6% 32.4% NP NP 100 10-3 to 10-6
B-9 35 36 STEC 11/8/1993 SM 93.6% 30.5% 28 NP 8 10-3 to 10-6
B-9 50 51 STEC 11/8/1993 SM 95.4% 30.5% NP NP 18 10-3 to 10-6
B-10 10 11 STEC 11/8/1993 SM 69.7% 33.4% 29 NP 77 10-3 to 10-6
B-10 15 16 STEC 11/8/1993 SM 83.3% 37.8% NP NP 40 10-3 to 10-6
Tests of Borrow Material Samples (Santa Rosa Sandstone and Alluvial Materials)
Onsite Stockpile Soil 1 DBSA 7/19/2016 3.40E-04 N/A
Onsite Stockpile Soil 2 DBSA 7/19/2016 1.40E-04 N/A

Note:

7Permeability range estimates from Engineering document FM-5-47/NAVFAC MO 330/AFJMAN 32-1221(1)
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TABLE 1V.2.3 - Soil Laboratory Analysis Summary
(Page 2 of 3)
Depth Top Sample Depth Bottom Sieve - % Passing Atterberg Limits 1Permeability Coefficient of
Boring, Well or Source (Top Tested Sample (Bottom Work Date uscs Liquid Plasticity Carl;:onate Range Based on Ksat (f:mlsec) Storage Comments
Interval) Tested Interval) Completed By No.40 | No. 200 Limit Index % Texture (cm/sec) (Horizotal) (dimensoinless)
Tests of Borehole Media from Dewey Lake Redbeds
B-1 75 76 STEC 11/8/1993 CL 85.4% 54.4% 25 8 4 10-6 to 10-8
B-1 90 91 STEC 11/8/1993 SC 78.9% 49.2% 31 14 19 10-6 to 10-8
B-2 65 66 STEC 11/8/1993 CL 85.4% 54.4% 25 8 4 10-6 to 10-8
B-4 50 51 STEC 11/8/1993 SM 92.3% 40.9% NP NP 16 10-3 to 10-6
B-4 140 141 STEC 11/8/1993 SC 78.9% 49.2% 31 14 19 10-6 to 10-8
B-6 30 31 STEC 11/8/1993 CL 96.5% 73.8% 27 11 27 10-6 to 10-8
B-6 40 41 STEC 11/8/1993 SM 83.3% 37.8% NP NP 40 10-3 to 10-6
B-6 55 56 STEC 11/8/1993 SM 90.0% 30.4% NP NP 17 10-3 to 10-6
B-6 110 111 STEC 11/8/1993 SM 90.2% 38.0% NP NP 18 10-3 to 10-6
B-8 105 106 STEC 11/8/1993 ML 97.8% 53.9% 24 NP 5 10-3 to 10-6
B-8 120 121 STEC 11/8/1993 ML 97.8% 53.9% 24 NP 5 10-3 to 10-6
B-9 65 66 STEC 11/8/1993 SM 85.9% 28.6% NP NP 24 10-3 to 10-6
B-10 60 61 STEC 11/8/1993 SM 92.3% 40.9% NP NP 18 10-3 to 10-6
B-10 70 71 STEC 11/8/1993 CL 96.5% 73.8% 27 11 27 10-6 to 10-8
Insitu Tests of Wells Completed in the Dewey Lake Redbeds
Lea Land MW-4 170 203 Intera 2/27/1997 4.17E-09 3.71E-09 Slug test
BLM 20.32.22.33 150 179 Geohydrology | 11/8/1978 3.15E-07 Pump Test
BLM 21.31.3.22 140 160 Geohydrology | 11/8/1978 1.33E-06 Pump Test

Note:

" Permeability range estimates from Engineering document FM-5-47/NAVFAC MO 330/AFJMAN 32-1221(1)
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TABLE 1V.2.3 - Soil Laboratory Analysis Summary
(Page 3 of 3)
ieve - ©
Work sp::\s’:in: Max o Atterberg Limits ASTM D-2922 Ksat | Ksat | Ksat, (cm/sec) | Ksat, (cm/sec) Calculated
Boring, Well or Source | ¢ompleted By | Dte | USCS Pensity | Moisture (%) | Liquid | Plastic | Plasticity | Dry Density % |Moisture Content| [Constant Head]| [Falling Head) | _(Corrected) | (Corrected) || Cu | Ce |pgoqy o)
No. 200 (pcf) N ast 8 [Constant Head]| [Falling Head]
Limit Limit Index Maximum %

Tests of Proposed Cover for I Cell Closure (Santa Rosa Sandstone and Alluvial Materials)
Sample 1.0 DBS&A 8/7/20014 SC 45.8% 116.12 13.9 28 18 10 80.5% 13.5% 4.4E-03 4.1E-03 326 0.84 448
Sample 1.1 DBS&A 8/7/20014 SC 116.12 13.9 95.2% 17.4% 5.7E-07 5.3E-07 347
Sample 2.0 DBS&A 8/7/20014 SC 42.8% 117.99 12.7 28 17 1" 80.4% 12.3% 4.1E-03 3.8E-03 205 0.48 443
Sample 2.0 DBS&A 8/7/20014 SC 117.99 12.7 95.3% 15.7% 3.0E-06 2.7E-06 339
Sample 3.0 DBS&A 8/7/20014 SC 44.4% 114.87 14.0 27 17 10 80.1% 13.7% 6.6E-03 6.1E-03 183 0.43 45.8
Sample 3.1 DBS&A 8/7/20014 SC 114.87 14.0 94.8% 17.4% 3.9E-06 3.5E-06 359
Sample 4.0 DBS&A 8/7/20014 SC 43.4% 114.87 14.0 28 17 1" 80.3% 13.5% 4.9E-03 4.6E-03 211 0.39 455
Sample 4.1 DBS&A 8/7/20014 SC 114.87 14.0 95.1% 17.0% 1.0E-06 9.4E-07 355
Sample 5.0 DBS&A 8/7/20014 SC 48.4% 114.87 13.6 30 18 12 80.0% 13.0% 4.4E-03 4.1E-03 176 0.21 452
Sample 5.1 DBS&A 8/7/20014 SC 114.87 13.6 95.2% 16.3% 1.1E-06 1.0E-06 348
Sample 6.0 DBS&A 8/7/20014 SC 45.2% 115.49 13.6 29 19 10 80.0% 13.4% 5.2E-03 4.7E-03 195 0.23 45.6
Sample 6.1 DBS&A 8/7/20014 SC 115.49 13.6 94.9% 16.8% 8.2E-07 7.5E-07 354
Sample 7.0 DBS&A 8/7/20014 SC 43.7% 114.24 13.4 27 16 1" 79.9% 12.9% 6.0E-03 5.6E-03 190 0.32 45.8
Sample 7.1 DBS&A 8/7/20014 SC 114.24 13.4 95.1% 16.4% 5.6E-06 5.3E-06 354
Sample 8.0 DBS&A 8/7/20014 SC 47.0% 115.49 14.4 30 18 12 80.1% 13.8% 5.3E-03 5.0E-03 184 0.13 452
Sample 8.1 DBS&A 8/7/20014 SC 115.49 14.4 95.3% 17.1% 4.4E-07 6.4E-07 348
Sample 9.0 DBS&A 8/7/20014 SC 44.8% 115.49 14.1 28 18 10 80.0% 13.8% 7.8E-03 7.4E-03 170 0.40 452
Sample 9.1 DBS&A 8/7/20014 SC 115.49 14.1 95.2% 16.8% 1.4E-06 1.3E-06 349
Sample 10.0 DBS&A 8/7/20014 SC 44.5% 114.24 14.3 29 17 12 80.1% 13.8% 7.5E-03 7.0E-03 214 0.52 45.9
Sample 10.1 DBS&A 8/7/20014 SC 114.24 14.3 94.9% 17.2% 1.3E-06 1.2E-06 35.8

Note:

' P ility range from Engineering document FM-5-47/NAVFAC MO 330/AFJMAN 32-1221(1)
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ATTACHMENT IV.2.A
WELL LOGS AND INFORMATION ON BLM 1979 POTASH STUDY

Gordon/PSC 01041618



Lithologic Log, Completion and Hydrologic Data
Well 20.32.22.33 (BLM Potash Study, Geohydrology Associates, 1979)

Well 20.32.22.33; drilled November 8, 1978

Top Thickness Descrintion

3 sand, brownish-buff, medium-fine texture (aealian)

=

&" organic profile

=

3 3 caliche, white, medium to strong Tormation

12 13 sand, pinkish buff, medium-fine texture, calcareous
cement

30 10 shale, brown, clayey with laminae of greenish-gray
medium crystalline, anhydrite

40 20 shale, brown, silty

el 10 shale, red-brown, silty, clayey, has minor amount
thin laminae of green silty shale

0 10 as above, but no green shale
BO 20 shale, red-brown. clayey with laminae of green

clayey-silty shale

Well 20,.32.22,.33 continued

Tap Thickness Description

100 10 as above, but no green shale

110 £ shale, brown, silty

140 10 shale, brown-silty, clayev, has laminae of gray
silty shale

150 10 shale, brown, clayey. has laminae of greenish gray
silty shale

160 10 shale, reddish brown, siltv-clayey, has greenish
gray inclusions, has small nodules of maroon
Timestone

Total Depth - 170

DriTier encountered water at 35' (probably perched brine from Lagunz
Toston)

Casing perforated - 150-179' below LSD

Bailing resuits - estimates 12-15 gpm

Tastes fresh

Heasurement: February 28, 1979:; Water level - 32' belew LSD



Gamma logs., continued.
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Albuguengue HAnalytical, Juc.

4115 Silver 5.E.
Albuguerque, N.M. 87108

No. Ha04

[505] 266-9106
[505] 294-6310 Nights
1'ebs

Rec'd.

WATER ANALYSIS

owner D E0hydrology & ApBociates Acldress 3225 Candelaria  Road Ny
Appearanceand Daa . ___20,32.22.33 Chemist
mig/ | meq/l me/l meq/l
Aluminum Beryllium (He) Acidity ppm
Ammonium Bicarbonate e Alkalinity ppm
Arsenic Horon (BO3) _._G'j e BOIO ppm
Harium Bromide - Chlorine ppm
Cadmium T Carhonate ——— coD ppm
Calcium 105 Chlonde _ T Color PCU
Chromum ('[‘ ) 2 Cyanide Conductance /yﬁaﬁgm
Cabalt - o Fluonde Dissolved O3 ppm
Lopper Hydraxide Hardness ppm
Cold loeliche Hys ppm
lion Molybdenum (MoO) Hydrazine ppm
Leadl Mitrate Odor TO
Lithium Mitrite pH
Magnesium M 17 Phosphate (Tol ) Phenals ppim
Manganese Phosphate (Meta) B Silica ppm
Mercury Phasphate (Ortha) S Sohds (Tot.) ppm
Nickel Selenium (5e0}) i) Solids (Tat. Diss.) 3136, ppm
Polassmm _ 39 e Sullate 550, Salids {Tot. Susp.) ppm
Silver —'r"r?'— Sullite Sohids ( ] ppm
Sodium = Lt Tellunum (Te0)y) Surfactant ppm
Uranium (U4Og) Vanadium : Turhidity” Ty
<ahromium + 6 Q.02 Valatile Acids ppm

Zine




Lithologic Log, Completion and Hydrologic Data
Well 20.32.31.13 (BLM Potash Study, Geohydrology Associates, 1979)

Well 20.32.31.13; drilled lovember 8, 1978

Top Thickness Description
0 10 sand, buff medium to fine texture, moderate caliche
formation
10 13 sand, orown-buff, fine to medium texture, leached
carhonate
23 13 shale, reddish brown, silty with clayey Taminas
36 - shale, greenish gray, silty, sandy
40 30 shale, brown, silty-clayey shale, reddish brown
70 10 silty-clayey, has & bed of greenish-gray siltstone
80 20 sha e, brown, clavey
100 20 as above, but more siit
120 30 shale, brown, clayey. interbedded with Timestone,
brown, fine crvstalline
150 10 shale, brown, clayey-siity
160 10 as above, but reddish brown
170 10 shale, brown, silty-clayev, has zones of superior
cementation along beddina, probably calcite
180 10 shale, brown, clayey, fairly cohesive from cementatiogn
190 10 shale, brown, varigated clayey to silty, has greesnish
gray inclusions
200 20 shale, greenish to gray, silty, interbedded with
brown silty shale
220 20 shale, reddish brown siltv zones of cazlcite
cementation siong bedding
240 10 shale, reddish brown, clayey

Well 20,32.31.13 continued

Total Depth - 230°

Water level-drilled dry, never encountered moist sediments

Casing perforated - 230-250' below LSD

Bailing results - bailing showed about 8' water in hole (probably
residual from drilling) - dry ; DTW 135.12' Mareh 15, 1978
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Lithologic Log, Completion and Hydrologic Data
Well 21.31.3.22 (BLM Potash Study, Geohydrology Associates, 1979)

Well 21.31. 3.22; drilled flovember 2, 1978

Top Thickness Descriptian
0 18 caliche, white, moderate To strong formatiaon
18 12 sand, brown-buff, medium-fine texture,
calcareous cement
30 10 shale, buff-red, silty, calcareous laminae
40 10 shale. red, clayey with some silt
50 10 shale, mottled red, greenish gray, has sandy
laminze but mostly silt
&0 10 shale, brown, silty, with clayevy laminae, has
greenish gray inclusians
70 10 shale, reddish, brown, silty, has good cement,
some laminae (calcite)
(these laminae are gray-red)
80 10 as above,., but subegual amounts of =71t and clay
90 10 shale, red, silty. ahs claysy laminae
100 2 shale, brownish red, silty, has laminas with
calcite cement
120 10 as above, but more calcite zones (mineralized
with crystalline calcite)
130 10 shale, brownish red, silty
1460 10 as above, but has clavey laminae
150 10 shale, brownish red, silty, has calcite mineralized
laminze
160 10 shale, red, clayey, has laminae of silty greenish
gray shale
170 10 shale, reddish brown, silty
180 10 as above, but has laminae of aresnish gray shale
150 10 shale, brownish red, subequal amounts of silt and

Total Depth - 200'

Measurement:

clay, has greenish gray laminze, s11ty

Driller encountered water at 150' below LSD

Casing perforated 140-16Q' below LSD

Bailing results - estimates B apm

Water Tevel on completion - 128' below L3D

February 28, 1978; Uater level = 142' below L3D



‘Gamma logs, continued.
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mping, in feet,

Decline of water level during pu

Drawdown and recovery curves,
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Plot of drawdown data for well at 21.31,3.22.



Drawdown and recovery curves.
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[505] 266-9106

[505] 294-6310 Nights

4115 Silver S.E.

Albuquerque, N.M. 87108

WATER ANALYSIS

Owner _Geohydrology & Avtociabes Address
Appearance and Data 21.31.3,22
mg/l meq/l mig/l mea/

Alurminum Heryllium (BeO3)

Arnimonim Bicarbonate o T

Arsanic Horon (BO3) J0.05
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Iron Maolybdenum IMU(‘J]‘;)
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Lithologic logs from CRI wells, taken from James Wright 1990 facility permitting report

LIS (F 2P0y HEES
TARRY FELKINS, DRILIER

TESTHAE #1
20.32.27.424443
TS EFV. 3553
IRITIED:  10/31/89

-2 CALIHE

12-24 SAD QARE

24-28 SAND & GRAVEL

28-34 SMND FINE

34-39 SAD LIGIT

3941 RED BED

41-44 @AY RIX

44-97 THIN [AVERS SAD & GRAVEL
RED SAND (RAY ROCK SANLY
YELLOW GREY & BROAN (TAY
(CRY)

TEST HXFE §#4
20.32.27.412333
IS EEV. 3550
DROIED: 10/31/89

0- 8 (ALIHE

8-39 SAD & GRAVEL

3942 RED BED

42-60 IAYERS RED, YHLIOW, GRAY
SATY CTAY WITH SOME
GRAVEL [AYFR (F GRAY ROX
(CrY)

TEST HOLE #7
20,32.27.314122
IS EEV. 3541
[RILIED: 10/31/89

-9 CALIGHE

9-28 SAND LEHT

2-35 SAD [ARK

3537 RED EED

338 Y Oy

3840 SAND THIN IAYERS (TAY

4050 RED BED THIN IAYERS GRAY
& GREEN (JAY
(WHIER AT 47 FT.)

TEST HEE #2
20.32.27.422221
IS EFV. 3546
IRILIED:  10/31/89

(- 8 CALICHE
8-28 SAD
B-32 SAD & (RAVEL
3236 GRAY RIX
36-38 SAD & RAVEL
3850 RD BD
(RY)

TEST HIE #5
20.32.27.144133
IS EEV. 3539
IRILIED: 10/31/89

0~ 2 CALTCHE

2-24 SAD [AMP AT 18 DO
24-28 SR & GRAVEL
B-34 SAD
34-36 GREEN QAY

34} RED SAD & RED BFED EAMP

4044 RED BED [RY

A4-46 RN TOAY

46-60 [AYERS CF RED BED GRAY
qAY GREEN (IAY
(RTER AT 21 FT.)

TEST HIE #la
20.32.28.222204
IS FIEY. 3519
DRTIIFD: 01/26/90

0- 8 CALICHE

8-24 SAD & AY

2428 (RAVEL & SAD
2834 (IAYS YELIOW & BROAN
34-37 RED BED

ChgED 37 FI. PERFS 29 FT.

TEST HOE #3a
20.32.28.243123
IS FEV. 352
RITIED: 01/26/90

0- 8 CALIHE
820 CALTHE SAND GRAVEL
20-45 [RY BRORY & RED CIAY
45-55 RED BED
CASED 55 FT. FERFS 40 FT.

TEST HXE 43
20.32.27.234210
IS RV, 3542
DRTIIED:  10/31/89

0-12 CALICHE
12-34 SAD THIN [AYFRS GRAVEL,
3450 RED BED
(rRy)

TEST HAE #6
20.32.27.132121
IS HEV. 3529
DROLED:  10/31/89

0-12 CALIHE
1224 SAD THIN GRAEL
24-32 SAD & GRAVEL WET
3234 &Y QAY
34-36 RED BED

338 GEEN & (RAY AY
3350 FDHED

(WRIER AT 26 FT.)

TEST HIE #2a
20.32.22.322142
IS EEV. 3527
RIIFED:  01/26/90

0-6 (CALIGE
610 SAD
1020 sSAD QoY HIK
2035 RD JAY & SAD
3545 RED (JAY & (RAVEL
4555 RED BED
CASED 50 FT. PERFS BOTECM 30 ET.




IOE OF EXPIORATORY HOES
BASED ON INSPECTION (F DRILE, CUITINGS

TEST HYE §#1 TEST HAE #2 TEST HOLE 43
20.32.277.424443 20.32.27.422221 20.32.27.234210
IS ETEV, 3553 IS EEV. 3546 IS ELEV, 3342
RIIIED: 10/31/89 CRILIFD: 10/31/89 DRITIED: 10/31/89
0~-5 CALIGE -5 CALIGE 0~ 5 SAD AD CALIHE
510 CHLIME 5-10 CALXXE 510 CALICHE W/SOE SAD
10-15 CALIGTE-FINE SAND 1015 FINE SAD 10-15 CALIHE
1520 oA CALIYE 1520 FINE SAND W/SRLL GRAVEL 1520 SAD
20-25 saD 20-25 FINE 580D 20-25 CALICHE BD ERY FINE SAD
25-30 SAD 25-30 FINE SAD 25-30 SRID-GRAEL
30-35 NO SAMPIE 3035 REY SITIY SAIBINE 30-35 RED GWIE WIRNE (OF GAVEL
3540 SAND GRAVEL 3540 RD B WARKE OF GAVEL 3540 RED BD W/SOE GRAVEL
4045 RED QAY 4045 RED 4045 RED BD
4550 RED BD 4550 RED BED 45-50 KD BD

50-55 ERY FINE SILTY SAD

55-60 SITIY SANDHGREY SBALE
-TRACE CF GRAVEL

60-65 SAD

65-70 GREY SILISIHE

70-75 RD QAY W/TRE OF GRAVEL

7580 RED SRIE

80-85 RD (TAY WHEQE SAD

85-90 RiD (QAY

90-95 HD CAY

95499 NO SAMELE

TEST HOLE #4 TEST HAE #5 TEST HUIE #6
20.32.27.412333 20.32.27.144133 20.32.27.13212
IS FEV, 3550 IS FHEV. 3539 IS EIEV. 3529
IRIIIED: 10/31/89 DRITIED: 10/31/89 DRITIED:  10/31/89
0~ 5 CALTHE 0-10 SOIL~CALIHE 0-10 CRLIE
5-10 CRALI(HE 1020 CALICHE A SAD 10-20 CALICGE SRD
10-15 SAD W/SOE CALTHE 20-30 SAD AND GRAVEL W/EOE GRAVEL
15-20 SAD & GRAVEL 30-35 REY SILTY SAD 2030 VERY FINE SED
WSO CALTCHE 3540 GREY QAY W/SOE GRAVEL
20-25 SED 40-45 RED QAY 3040 RED BD W/ASOE FINE SAD
25-30 SAD AND GRAVEL 4550 RD AND GREY OAY & TRAE (F GRAVL
3035 BROWY SRD AD GRAVEL WASOE GRAVEL 4045 RED HD
3540 QAY AND SAD 50-55 RED BD 45-50 R B
4045 RED AD REY (TRY 55-60 RED BED
4550 REY TAYEY SAD
WSIE GREY SR
5055 RED BED W/BOME GRAVEL
(SILISTONE)

55-60 REY (JAY AND 5HD
WAME GERD



IO OF EXFLORMEORY HOEES

BASED N INSFRCTE (F DRILL OIETINGS

TEST X E 47
20.32.27.314122
IS FIEV. 3541
IRIIIFD:  10/31/89

0-10 CRLYCHE
10-20 sBD
2030 VERY FINE SAD

W/ASAE RD Ay

3035 NO SAMPLE
3540 RD BED
4045 RED BED
45-50 RED SIIT (LIHT OCRD)

TEST HIE #la
20.32.28.222224
IS ELEV. 3519
DRIITFD: 01/26/90

0- 5 CALTCHE
510 CALICHE WASQE SAD
10-15 SAD & FAY
W/OE SRISIOE
1520 SAD AD (IAY
W/AOME GRAVEL
2025 REY & YELIOW QLAY
2530 BROAN SAND 2AND GRAVEL
30-35 R BD
3537 RED BED

TEST HAE #3a
20.32.28.243123
IS EEV. 352
DRILIFD: 01/26/20

G- 5 CGALTOE

510 SAD AD CALITE
10-15 SAD GRAVEL W/SOE (TAY
1520 SAD GRAVEL WAOE (IAY
20-25 RD qAY
2530 RED QAY
30-35 RD JAY

3540 RED QAY WIRNE (F GRAVEL

40-45 D OAY
45-50 IARK RED (OJAY
50-55 NO SAMPIE

TEST HAE #2a
20.32.22,322142
I5 BELEV. 3527
DRILIFD: 01/26/90

0~ 5 CALIGE

5-10 CALICHE W/IRAE (FF SAD
10-15 CALTCOHE WAME SAND
1520 rED (IAY

2025 RD &Y - CALICHE
25-3¢ RED (OAY

30-35 R AAY WHOME SAD
3540 SAD AND (JAY
4045 SERID-GAVEL RED OAY
45-50 RED BED ~ [ARK RD
50-55 R BED - [ARK RED




Water level and water quality data, CRI Hydrogeologic Update Report (Safety & Environmental
Solutions, Inc., 2003)

Hydrologic Update Report
January 9, 2003

Controlled Recovery, Inc.
Hobbs, New Mexico

Using depth to Red Bed data given in the Wright report and new elevation survey data for
the top of casing at the existing piezometers, a Red Bed elevation contour map was
prepared is shown as Figure 3. The map shows that in the area of the CRI facility, the
slope of the Red Beds is to the northwest in the direction of Laguna Toston with a
gradient of 0.0063 or 33 ft. per mile. Shallow groundwater in the area will flow on top of
the red bed surface and therefore also move in the direction of Laguna Toston.

Hydrologic Work

The existing piezometer network was used to collect information on current groundwater
conditions. Table 1 shows the results of the water level survey and was used to prepare a
groundwater contour map (Figure 4). Information from several of the piezometers was
not available or not used in the construction of the map. Two of the original piezometers
were dry, another has been impacted by a water line leak, and a fourth is located over a
mile from the main fluid processing areas at the facility.

Table 1. Water Level Measurements and Groundwater Elevations,
Controlled Recovery, Inc., Lea County, New Mexico

Piezometer Casing Ground- Water
Number Date Elevation Depth to water Total Depth | Saturation
(ft.) Measured (ft.) Water (ft.) | Elevation (ft.) (ft.) (ft.)
P-1 03/07/02 3,554.9 (dry) -- 97.95 --
P-2 03/07/02 3,556.6 (dry) - - 59.28 --
P-3 03/07/02 3,543.4 31.98 35114 46.80 14.8
P—4 03/07/02 3,551.2 39.01 35122 58.60 19.6
P-5 03/07/02 3,541.0 18.85" -- 48.57 - -
P-6 03/07/02 3,531.8 18.00 3513.8 50.21 32.2
P-7 03/07/02 3,543.7 17.74 3526.0 42 .04 243
P-1A 03/07/02 35229 11.86 3511.0 31.26 19.4
P-2A 03/07/02 3,529.3 37.14° - 47.41 .-
P-3A 03/07/02 3,526.1 12.94 3513.2 55.45 42.5
Notes:

a. Water in P-5 is from a nearby water-line leak and a water level was not calculated for use in
preparing the map.

b. P-2A is more than a mile north of the main liquids processing area of the facility and the water
level was not calculated for use in preparing the map.

The groundwater map shows a groundwater mound in the vicinity of P-7 with decreasing
hydraulic head radially outward. Although there is likely some movement to the east,
piezometers P-1 and P-2 are dry, and the saturated thickness range in P-3 and P-4 is
between 15 and 20 ft. Because the Red Beds dip to the northwest, most movement will be
in that direction also and groundwater moving in other directions due to the influence of
the groundwater mound will eventually be redirected to move to the northwest, also. The
groundwater gradient to the northwest is 0.006 or about 30 ft. per mile.

(W)




Hydrologic Update Report Controlled Recovery, Inc.
January 9, 2003 Hobbs, New Mexico

As the groundwater approaches Laguna Toston, the salt lake, the groundwater contours
flatten. The gradient between P-6 and P-1A decreases to 0.002, or about 10 ft. per mile.
At some point lateral groundwater movement ceases in the vicinity of the lake and
additional groundwater influx causes a rise in groundwater levels around the perimeter of
the lake. Given the thin saturated thickness of the sediments, the low volume of recharge
to the saturated zone and the slow movement of the groundwater, it is very unlikely that a
small increase in groundwater elevation upgradient of the lake will have any type of
measurable impact on water levels in the lake.

Water Quality

The current piezometers were not designed for the collection of water quality samples,
and not much information is known about their construction. However they can be
sampled and the results can be used to broadly characterize the groundwater in the area.

Samples were collected from several piezometers, Laguna Toston, and a borehole drilled
beneath a pit closed for cleaning (Borehole 1, pit "D"). The results are tabulated in
Table 2 and shown on Figure 5. The poorest overall water quality is in Laguna Toston
which has a chloride concentration of 207,936 mg/L and a total dissolved solids (TDS)
concentration of 446,900 mg/L. Samples from P-1A and P-3A show equally poor water
quality, with a TDS of well over 100,000 mg/L at both locations. At a TDS of
103,900 mg/L, the borehole beneath pit D has less salt than the Laguna or these two
piezometers. Piezometer 7 is located adjacent to pit D, and has a TDS of 39,300 mg/L,
which is less than 10% of the TDS found in Laguna Toston. Piezometer P-6 has the
"best" water quality. However, with a TDS of 15,200 mg/L, the groundwater at that
location exceeds all state and federal standards for any use and is outside classification as
an Underground Source of Drinking Water by state and federal water pollution control
programs. (To be considered an Underground Source Of Drinking Water, the water must
be less than 10,000 mg/L).

Table 2. Results of Water Quality Sampling for Chloride and TDS,
Controlled Recovery, Inc., Lea County, New Mexico

Chloride TDS

Sample Location Date (mg/L) (mg/L)
"A" Pit 05/08/02 154,952 319,400
Borehole 1 02/22/02 69,978 103,900
P-1A 02/14/02 198,000 361,900
P-3A 05/10/02 92,971 183,390

P-6 02/14/02 9,600 15,200

P-7 04/09/02 21,093 39,340
Laguna Toston 05/13/02 207,936 446,900
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841tstone = Red. A few halite crystals, more prominsnt
in ths top 2V,

Clay - Bed, silty. Occasional carnallite and halite blsb.
5iltstone = Brown. Numerous small caxmallite blsbs.

Anhydrite - Grey. A few amal) cernallite bleba. A few
halite crystals.

siltstons - Hed. MNumercus mzall carnzllite blsbs. A few
halite cryatala.

Avhiydrite « Gray and grey clay. A few halite crystals.
Red, silty clay soams at 1268 L and 1269' 8",

Clay ~ Bed, silty. A few halite and carnallite bleba.

Clay = Brownlsh grey. Some grey amhydrite. A4 few halite
and carnallite blebs.

Halite - and brown clay. Sosttered carnsllite blebs.

Clsy - Gresn. A few halite and carmsilite bleba.
(12th ore some).
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' BORING B-1

Project: Lea Land, Inc.

Location: Lea County, New Mexico
Surface Elevation: 3515.5 ft.

Drill method: Air Rotary

Reported To: Bob Hall; Lea Land, Inc.

SOIL BOHING LOG AND TEST RESULTS

Date: 11/8/93
Project No.: 6-879
Boring No.: B-1
Water Depth: 125 ft.

Remarks: 4220.0 ft. from §. Line; i60.5 ft. fram E. Line

L pT  |-#40 |-#200 bagoa

2480 - IEM "'Li:'“'Gﬁ'éy"gi'i‘tiir"ga'ﬁ&{ """""
C i - [Nonplastic
i N High Carbonate
--40 - .o'g ‘
3470- i —: . . P g“-upi-ﬁku-s}.'r{y-.s.éh.& ----------------
i b Nonplastic
3 b 0 8 ‘ Low Canbonate
L - ek
s4s0-] Ly
Barding
Continuse .

ELEV/DEPTH| _SoIL svaEOLS 5041 De "
Faat muégpm.n TeET baTa | O 0il Description % % ¥ | %

8520 —
_-o T o R
B i ¢ Nonplastic

3si0. T JouLyghE BIAK STIEY 8EATT] NP | NP | 74.6 | 32,4 100
J Tk Nonplastic
i i High Carbonate
'_10 : afs g

8900~ ! :‘E

q e e

Ne | NP | B7.823.4] 100

Sonring 1591 are Dansd on iaboratory exsainstion.of air rotary drill cuttings ssspled by Client.
afandard Taating and Fnoinaepinn Company .-

T - wuea

PLATE B~ %




SOIL BORING LOG AND TEST RESULTS

BORING B-1

Project: Lea Land,  Inc.

Location: Lea County,

New Mexico

Date: 11/8/93

Project No.:

G-979

Surface Elevation: 3515.5 ft. Boring No.: B-1
Drill method: Air Rotary Water Depth: 125 ft.
Reported To: Bob Hsll: Lea Land, Inc.
Remarks: 4220.0 ft. from S. Line; 160.5 ft, from E. Line
ELEV/DEPTH SOIL SYMBOLS . L P T £40 —#200 [CaC03
P m&gtﬁma %ﬁ%ﬁn uscs S0il Description s |z ¥ % p
2480 — y: /
T IEIa
re : oM [Dark BYRK g TEY Sana T
- 1 Nonplastic
o { - " )
9450 B &5 lBFswH SYIEY SaRd
- X Nonplastic
3 Low Carbonate
“f-70 b
Saa0—, ol bark BRown Y. sEndy CTay| 25 8 85.4 |'54.4 4
4 Low Plasticity
e sl Bark” ‘B'ﬁb‘ﬂ:ﬁ"ﬂ‘i‘é’;}é&f ‘Band
T Medium Plasticity
€ t.ow Carbonate
3430-f
I a1 | 14 |78.9|40.2] 19
54204 HeM " loark PInk E{TLY Sang T
J 3 Nonplastic
100 b
9410~ F 184 Psrk Brown STItY S8nd T
i N Nonplastic
3 t Low Carbonate
T -onIoark BRowh Y LEY SEAdTTT
T Nonplastic : )
4 Low Cartbonate
3400"“ F‘l' 7 ’
Baring
Continues
PLATE B- 2

Baring logs ara based on

1aborstory examination of sir potary drill cuttings sampled by Client,
at+tandard Tastinn and Fnainearingd roamoany




) SOIL. BORING LOG AND TEST RESULTS

| BORING B-1
Pruject: Lea Lanci. Iinc. , Date: 11/8/93 _
Location: Lea County, New Mexico Project No.: G6-979
Surface Elevation: 3515.5 ft. : Boring No.: B-1
Drill methed: Air Rotary Water Depth: 125 ft.

Reported To: Bob Hall; Lea bLand, Inc.
Remarks: 4220.0 ft. from S. Line; 160.5 ft. from E. Line

ELEV/DEPTH BOIL ‘ - 540 #2000 £2C003
/ smpl_m sy,?a‘ﬁs uscs Soil Description u,“ Pé 4 -4 F
Feat FIELD TEST DATA

340'0 mTT
{20 R :

.r aif ok Brown Y1ty 8saRd T

HE Nonplastic
o

Low Carbonate

P | '
Saring 109. are based on laborstory examination of
Qtanmdanrn Tn=+inn anr an-\nnnninn r

eip rotory drill cuttings ssmplcd by tliant. PLATE B~ 8

nmOaony




: ‘ BORING B-2 :
Project: Lea Land, Inc. , Date: 11/8/93
Location: Lea County, New Mexico Project No.: G-978
Surface Elevation: 3516.6 ft. Boring No.: B-2
Drill method: Air Rotary Water Depth: None
Reported To: Bob Hall; Lea Land, Inc. _ '
Remarks: 3699.9 ft. from S. Line; 1230.3 ft. from E. Line
ELEV/DEPTH ; : L -
 sAupLEs svais | uses _ S0il Oescription L FL ‘;0 ‘500 °°§°3
Feet | AND FIELD TEST GATA A X % _
3520 —
-0 N3 ASM TR VAR STIEY Sang T
B N N Nonplastic -
5 i LLow Carbonate
ss10-F JH PEM LY Pink 8iity 8and T
D 0 ! Nonplastic
4 ik Low Carbonate | ) .
1 iR N | NP |50.8)30.4] 47
1 TIR “S‘M’"'i:i:"l"ﬁiﬁk‘"s'i'iii?'-'%éﬁi:i““
S500-y - A Nonplastic ‘
N ot High Carbonate .
= . : ""§f~f"'iﬁi'ﬁE“S':[i'ﬁS?"S'a'h'd ................ ‘\ q
i o i Nonplastic )
R i I Low Carbtonate i
sasot Qi . ‘ NP NP | B2.2 sai.s 24
T° [T JEM Ok BIAK 8IYEY dang T : \
4 g Nonplastic
R 1k iow Car‘bonate
‘_ . _SM.F‘i-nksilt.y.S.and ................
24804 i . INonplastic
IR H £
1 TIR i ok BIAK STTEY dERa
8470 “1ef Nonplastic
J N1 L.ow Carbonate
$-50 ::F
LY /L: ;:§
_ Boring
continues

.

Bepring logs ars based on laboratory exeminstion of air rotary ¢rill cuttings sawpled by Glient.
Standard Testing and Engineering Conpany




SOIL BORING LOG AND TEST RESULTS

BORING B-2

Project: Lea Land, Inc. Date: 14/8/93

Location: Lea County, New Mexico Project No.: 6-978
Surface Elevation: 35186.6 ft. : ‘ Boring No.: B-2

Drili method: Air, Rotary Water Depth: None
Reported To: Bob Hall:; Lea Land, Inc.

Remarks: 3699.5 ft. from S. Line; 1230.3 ft. from E. Line

ELEV/DEPTH SOIL SYMBOLS c s Ll T £40. {-#200 CaC03
Fest ms% %uﬁiu LSCS Soi} Descr:.ptmn % ¥ % % g
3460 — y 7 )
480 : -5 E
2450+ a-R FELTBINK TV Sandy Tlsy T 23 8 B5.4 | 54.4 4
] /““ Low Plasticity : .
70 - :Eb 'QH"'iﬁi'ﬁl{"S'il"EV"é'a'h'd ................
o N ¢ Nonplastic
L o Low Carbenate
] ok s oe prrgsTreyaEAg
S440~ Bt Nonplastic
E N8N ’ . ILow Carbonate
j 1k "
3430 ~§
% ITIR eu ok BYAK SNtV SaRdTTTTTTT
¥ ik Nonplastic
5 b 34 ‘ilL.owW Carbonate .
3 =7 . e 0K BIAK TV Sandy Ciay T
2420 Low Plasticity o A
- 400 ' ’
28440 -
o SR N |EKCBIRK ST YEY sERgTTTTTTT
o i I Nonplastic
! NS l.ow Carbonate
azo00-t I8 Dk BIRK 8T IEY sang T
mrm' Nonplastic :
Continves

-

Boring lags ace based on labaratopy gxasination of .air rotary drill cuttings seapied by Client.
Standard Testinag and Fnninearing Chnnanv .
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SOTIL BORING LOG AND TEST RESULTS |

BORING B-2

Project: Lea Land, Inc.
L.ocation:

Surface Elevation:

Reported To:

Les Caunty,

New Mexiecno

3546.6 ft.
Brill method: Air Rotary

Bob Hali;

Lea Land, Inc.

Date: 14/8/93 |
Project No.: 6-879 |
Boring Ne.: B-2 '
Water Depth: None

Remarks: 3699.9 ft.. from S. Line; 1230.3 ft. from E. Line -
ELEV/DEFTH SOIL SYMBOLS ’ LL I £40 |-#200 [CaC0o3.
s X
Feet m% %ﬁ Uses Spil Description % Pz P % %
3400 — IL . Jl .
120 . E - SM .e P.ink 51 l.ty. Sand ...............
xr I Nonplastic
+ Y 4 Low Carbonate
F d.x
I i J5M TPrak SIVEY SERGTTTTT
I Nonplastic
3 LLow Carbonate
1 "5ﬁ'"tf'ﬁiﬁk‘é¥fﬁV'§§hﬁ """""
33604 Nonplastic
- L_ow Carbonate:
J 10 FoL 10K BRowR V SEAdY CTay T
I Low Plasticity
1 80 Dark Brown tlayey Band
3370 Medium Plasticity
+ Low Carbonats
150
§

Bordng 1ogs are based on lsboratory sxssinstion of sin rotsry drill cutiings ssspled by Llimnt, PLATE B> 8. S

W e e




SOIL BORING LOG AND TEST RESULTS

Project: Lea Land, Inc.
Location: Lea County, New Mexico
Surface Elevation: 3549.2 ft.

Drill method: Air Rotary

Reported To: Bub Hal1l;

Remarks: 3168.7 ft. from S. Line;. 2300.2 ft. from E. Line

BORING B-3

Lea Land, Inc.

Date: 141/8/93
Project No.: G-8789
Boring No.: B-3
Water Depth: None

—#200

ELEV/DEFTH - SOIL SYMEOLS L =X - £40 CaCo3
o) wSYHE RGy, Jus | SodtDescription Py fx [ | % | K
2o~y _ '
. ] 4 eroE tan v Sandy ELEY T
k) Low Plasticity
1 TR AEK LY FIAK T STIEY SdngT T
1 £ . . {Nonplastic
3540~ b ¥
10 AR
y i R 28 | NP |93.8)30.6] B
a0 3TN JOS U
. B feray 8iity 8end T
B _INonplastic
T . {Low Carbonate
sasof L S s
A SMTTPE BRIk S eV sang T
~ Nanplastic
1. Low Carbonate
1 "ﬁéz‘«f""ﬁk"ﬁﬁ‘di&h"§1‘1'1-.‘9"§é‘ﬁ'd“"“"“
3 Nonplastic :
s 4 o Cerhonate .
. SN 18K Brown 511ty Sand h
- Nonplastic
1 L.ow Carbonate
1 ‘7§E'Tﬁ55k‘§ﬁ6ﬁﬁ:t§é?é¥'Eéﬁa"“
- Medium FPlasticity -
snm—— L.ow Carbonate
- 50
i '{EE'"BFERH‘V'ESﬁHV'thy ............
. .on Plasticity
8460

Boring 2ogs are based on laboratory

-

LR

sxaminstion of aip rotary drill cuttings sampled by Cliant.

L - ad - L]

P e e e




SOIL BORING LOG AND TEST HESULTS

BORING B-3

Project: Lea Land, Inc.

Locatien:
Surface Elevatian:

Lea County,

New Mexico
3519.2 ft.

Drill method: Air Rotary

Reported To: Bob Hzll;

Lea Land, Inc.

Date: 14/8/93
Project No.: 6-8979
Boring No.: B-3
Water Depth: None

Remarks: 3169.7 ft. from S. Line; 2300.2 ft. from E. Line
ELEV/DEPTH SOIL SYMBOLS ! , LL = _z40 |-£200 |CaCO3

oy mg'ﬁ% %?Oldin Lscs Soil Description ¥ |x % ¥ %
ss0y .

] "éﬁ'ﬂEFdNH'EIéV§V"§éHd .............

- : Medium Plasticity

1 Low Carbonate
3450-—-

70 ,
3440 0o A

-- —ﬁf_..-..Bf‘-én‘éh.--s-.aﬁas’“ﬁra.y.....-..‘..‘.. .

- Low to Medium Plasticity
adso— Moderate Carbonate

._90‘ - -QC""gﬁ'ﬁ'ﬁh‘"{fl’é?é'g"g‘éﬁa' -----------

- / Medium Plasticity

1t N 7 Low Carbonate

| R AT L E Brown SY1¥Y Band

L b ¢ X Nonplastic

1 1F Low Carbonate

1 JIE
ot o ik

1 N

-- : :‘ _‘s.c..--B-f‘-dwﬁo-ciua‘-y-é-y.--s.éﬁa..’ ----------

q 7 Medium Plasticity 3

" v Low Carboriate : .
3400~

Soring
Continues

Berdng logs are besad on laboratory sxansnation of
‘ stanrdard Testina and Ena

t

air potary drill cutkings senpled by Client,
inaarinao Lamoanv
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Project: Lea Land,
Location:
surface Elevation:

‘Reported To:

SOIL. BORING L

Lea ECounty,

BORING B-3

Inc.,

New Mexico

3518.2 ft.
Drill method: Air Rotary

Bob Hail;

Lea Land, Inc.

0G AND TEST RESULTS

Date: 414/8/93
Project No.: G-879
Baring No.: B-3

Water Depth. None

from E. Line

‘Remarks: 3169.7 ft. from S. Line; 2300.2 ft.
ELEV/DEPTH 8 M ' -#200 [CaCo3
sﬁfplﬂ'aiq SYBOLS uscs Soil Descriptian Ll% P,]é ",‘}° ¥ ¥
Feet | AND FIELD TEST DATA
- 2 7
2400 120 ’V’Z
{ f;}? |
94, B T T OO RSP RPN
1 7 Bl IVBK Brown S8ndy Clay
1 Low Plasticity
s3] 4 T T S
i B v 56 LY Brown Clayey 'Sand
- vy Medium Plasticity
1 A Low Carbonste
sse0—-1_ ..
-- ....C.[......G'.‘.é'-y.--s.a.h-d-y...c.]:.a-? ................
J Low to Medium Plaesticity
i Mcderate Carbonate
3370 o

soring loge arm biged on lsboratery examination of

sin rotary drdll outtings sanplnd q; Slimnt.

4




SOIL BORING LOG AND TEST RESULTS |

BORING B-4
Projaect: Lea Land, Inc. Date: 41/8/93
Location: Lea County, New Mexico Project No.: G-879
Surface Elevation: 3547.3 ft. Boring No.: B-4
Orill method: Air Rotary Water Depth: None
Reported To: Bob Hall; Lea Land, Inc.
Remarks: 2970.0 ft. from S. Line; 175.4 ft. from E. Line
ELEV/DERTH SOTL_SYMBOLS .
LE I -#40 |-#200 [CaC03
Toot mgkgléfg ?E“g?-oﬁfn Uscs So0i1l Description P % o 7 ¥
3520 — '
-—-0 TT _gM...‘bk..T.E.d..s.i.]:t.g;.s.a.ﬁa....‘ ......... ’
" NN Nonplastic
T M Low Carbonate
1 AR Jei Lt Bray ST LEy wERG
8810~ N Nenplastlc |
_ ok Low Carbonate
_—10 A s foray sivey ssag
" IL N Nonplastic
+ NI X ‘ High Carbonste
1 3 : _SM..Lépinksilty.sand ...........
2RHO — I S Nonplastic
E I N N & Low Earbonate
- 20 kR '
T T EMIBYAK STYEY geAd YT
8490 = b % 4 : Nonplastic
B b Low Carbonate
T30 : f:ﬁ '
1 TIR o Lt pank sovey s
5480 — M Nanplsegtic
- g Moderate Carbonate . )
- S e Brown BYIEY Baad” T NP NP j90.2] 38 18
i 3 1 Nonplastic .
1 ek Low Carbonate ’
1 7, 86 HroWn Clayay Eang T
2470 — / Madium Plasticity
- b A Low Carbonate
e HE: Jeu T BrawR, BYTEY Band T
T N Nonplastic
4 -1 Low Carbonate
1 TF qEd Dk"Bf'"é'viz"Bl’i’liir"!‘-!é‘r’la""""'.
. B Al liLl Nonplestic
uee f::rm : Low Cartonate
continuas .

PLATE 8- 20 §

loNhn logm ere based on laborstary examingtion of llrj rotary drill cuttings sanpled by Client.
arandard Taatinn and Fraineaninn famranv

- it o gt 84
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SOIL BORING LOG AND TEST RESULTS

' BORING B-4
Project: Lea Land, Inc. : Date: 11/8/93
;m::tmn: Lea County, New Mexico Project No.: 6-979
urface Elevation: 3517.3 ft. ' ¢ B-
Drill method: i : e Denih: Ko
od: Air Rotary : Water Depth: None

Reported To: Bob Hall; Lea Land, Inc.
Remarks: 2870.0 ft. from S. Line; 475.4 ft. from E. Line

ELEV/OEPTH S0IL SYMBOLS '
SANP ; LL PI -$40 [-¥200 [CaC03
e F:'ég s&Qmﬁﬁ“ UsCs Soil Description % ¥ ¥ % %
3450’—. L !
Feo  [:lif ' '
i FER ‘ N | NP | 92.340.8 ] 18
1 CTTR . f8M - [Brown sty gand T
3450 — ek " |Nenplastic
i N Low Carbonate
—70 . ::g
1 1
8440 — i
| B HET
| G E -
{ HED
34304
% IR
1 TF . ~tei {0k BRGWA TSIty Baad T
3420 — } |: L - |Nenplastic
T 3 L.ow Earbonate
I® e et 1ok Brown clayey Sand T
. iMedium Plasticity
i i Low Carbonate _
. B 1T "éM""EF&%&H"&":IH:’?"Q&HH """"""" 1
HeF Nanplastic 1 N
440 feF ' B
4 ; 3 Low Carbonate
- 140 : ::E ' ' j
] .
8400 -~ i i
Boring o

air rotary drildl cubtings sseplad by G1genls -
+ 1 . -

Barang logs are based on 1sboratory sxapinatian of

— —



SOIL BORING 1.0G AND 1S RESULLS

HONENG 0 -4

Project: Lea Land, Ine. Pt 11/0/40
Location: Lesa County, New Mexion el Moo ousu
Surface Elevation: 347,94 1, Hodeary Moo 1o
Drill method: Ade Notary Waler Deplhy Hone

Reportad To: Bab Hall,  Las Land, 1o,
Ramarks: 2970.0 ft. from 9. I.ing, t/0.10 £t Ferom 1o 4 Y

— e e e
ELEY/DEHT) HuTl. 9YMEOLS ] I )4 1 #4100 *.;““ ol bl
e ! ANPYLEH i : iyt . j ‘
Forl an ruE’u 1;M${’|jara ([T HoYl aecetpltion % M % % %
3400
] 7 e MERe Randy ey
" L.ow ko Medium Plast yeily
1 Mndarate Carhunntu
1 1 PR RE W BYTE Y Haiad
30~ . Neinp lagt i
. A0 Low Larbonal g
~ 190 ; :'ﬂ
{q]
2380 ~ n
T 140 b B [ . S o y
i e HE K Brawn Y ayey faii A1 A [ iau | AR B e
Madtom Miamtinity
1 Ve [.ov Carhunata
1 s TlOL UREdDYER IR MEndY Gl Ay
5370 1 Low Lo Madiom [lastiotly
T Moderate Carhonate
!
| ) :
§OrI5G 1egs ara bassd oA laboratory asaminstion of wir rotary drill cutbings sampled By Hlims, PLATE 8~ 18

P s el e b b e sl Y e b s e kY
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SOIL BORING LOG AND TEST RESULTS

Project: Lea Land,
Location: Lea County,
Surface Elevation:

BORING B-5

Inc.

New Mexico

3549.5 ft.
Drill method: Air Rotary

Reported To: Bob Hall:
Remarks: 2789.9 ft. from S. Line; 1220.0 ft.

Lea Land, Inc.

Date: 14/8/83
Progject No.: 6-3978
Boring No.: B-5
Water Depth: 189 ft.

from E. Line

ELEV/DEPTH E0IL SYHBOLS

SANPLER SYMBOLS
Feet | AND FIELD TEST DATA

' Soil Description

1L PI 240 |-£200 [CaC03
% % % % %

35203,

-1

=

=TT T T

R EE)
YT

N

Baring
Continues

.......................

Fesr ok Fan §iTEy Band "

....................................

Nonplastic
High Carbonate

...................................

Nonplastic
Low Carbonate

.....................................

...................................

Nonplastic
Low Cacrbonate

-------------------------------------

Nonplastic
1Moderate Carbonate

.....................................

Low to Medium Plasticity
Moderate Carbanate

INonplastic
t ow Carbonate

EE'Qﬁ%iﬁ"éiﬁi9"§éﬁﬁ'“'”'"

NP NP B9:91 35.14 ia

. - [ PEEY I

Boring 1098 are based on laborstory exeaination of eir rotary drill cuttings sampied by Client. PLATE B- 13

&




BORING B-5
Project: Lea Land, Inc. ' Date: 11/8/893
Lacation: Lea County, New Mexico : Praject No.: 6-979
Surface Elevatign: 3518.5 ft. Boring No.: 8-5
Drill method: Air Rotary Water Depth: 199 ft.
Reported To: Bob Hall; Lea Land, Inc.
Remarks: 2788.8 ft. from S. Line; 4220.0 ft. from E. Line
-840 ~#200 {CaC03
ELEV/DEPTH s@%ﬂf%&s - Juscs Spil Description L}; Pé ) % % %
Feat | AND FIELD TEST DATA
!430'—L_E° A TT {
i RH
-L N .:
345010 2
¥ i
4. ‘Eg N
LYVLE .
4 g
. g : |
34301 90 'R
% EEE e
84201~ 100 gé:g
4 ik
3 kR
24104 440 g
| HEY
8400 Boring’
continues

based gn 1sberatory xanination of aie rotary drill cuttings sacpisd 3y Glieet, PLATE B« &4

floring logs ard
‘ : Standard Testlng end Enainserina Company




g SOIL BORING LOG AND TEST RESULTS

BCRING B8-5
Frolect Lea Lang, Inc. Cate: {1/8/83
Location: Lea County, New Maxico Project Mo.: 6379
Surface Elevation: 3%49.% f+. Boring No.: B8-8
Orill methed: Air Rotary Water Cepth: 193 ft.

Reportec To: Bob Hall; Lea Lang, Inc.
Femarks: 2789.9 ft. from S. Line; 1220.0 ft. frcm £. Lire

BLEv /PTH w1 TR T -840 r—o:ﬂc CacC3
reet | wd Ul fheas | | uecs Soll Description £ z 5 |3 b 3
L r} t
i PP T | é
4 N4 :
d- 1 § +
[ 1t
w—"'m iy p— PP e ag et iase e e L - B
) Y CL Hecdish Brown Sa~dy Clay
- f.Ow to Medium Plasticity | :
4 Moderate Carbonate ;
o

FY L B
' r
L
]

-

73
x
3:
g:
o
[T
h-
Ll
-
or
[N
2
O.

nplaltic

: ow Carbonate
. s L wFewA Bandy Tlsy
ow to Medium Plssticity
ocerate Cerdonste i

e w n
Ty

t Brpwh Bty Band
onplhetic

ow Carbonate

CMrown Bandy Cley

w o Megdium Plasticity
derate Carbonate

lrhy:qnarthunﬁln&tuuhryaun&utule!au-unnvlrﬁu:uuwnpl-nuﬂlr:u-t.

Pt s dmwad Tambime and Eanmdnananics Mamnane




SOIL BORING LOG AND TEST RESULTS

BORING B-5
Project: Lea Land, Inc. ‘ Date: 14/8/83
Location: Lea. County, New Mexito Project No.: " 3~-979
Surface Elevation: 3519.5 ft. - Boring No.: B-ba
Drill method: Air Rotary ‘ Water Oepth: 199 ft.
Reported To: Bob Hall: Lea Land, Inc.
Remarks: 2789.9 ft. from S. Line; 1220.0 #t. from E£. Line
ELEY/DEPTR SO0IL SYMBOLS . PI #40 #200 CaC03
m:“ L@%%?ﬁn uses Soil Descripticn L'g ¥ P % '

33401 _4pp A

fioring Joge are bened on laboratory exanipation of air rotary drill cuttings sampled by Glient.
esa———— St ANCESMD Tasting and Engine-eririu' Company

f
o i

pLaTE B- 16 |




®  SOIL BORING LOG AND TEST RESULTS

‘ | _ BORING B-6

}P{ro:ect: ,Lea Land, Inc. Date: 141/8/93
Location: Lea County, New Mexico- Project No.: G-979
Su?fa;e Elevation: 3520.9 #t. Boring No.: B-6.
Drill method; Air Rotary Water Depth: None

Reported To: Bob Hall: Lea Land, Inc.
Remarks: 1750.0 ft. from S. Line; 150.0 ft. from E. Line

ELEV/DEPTH SOIL SYMBOLS
Foat | any ooerh SrkEoLe | usce Soil Description L; P’1‘ 4 ";0 "#§°° Cagoa
2530 — '
— 0 L (T L N R T LR Ay L L L T T T T T T
2520 — B¢ 0K TaR §11ty ' Sand
¥ Nonplastic
_ Low Carbonats
B —g“"I'Ltt"t;i\.a"y"'S'i'rf.y“'sia‘h‘d' ------ S
1 .jNanplastic
‘ e High Carbonate
.ssio—_m '
1 A5M LY PIAK STty 8BAGT T o ‘
1 (Nonplastic
- High Carbonate
‘ 20
5500 ‘
1 Ju - dpank s1rey sEAg
- - Nonplastic ' e
i High Carbonate
I = et rown BaRdy Eray 27 14 | gB.5
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SOIL BORING LOG AND TEST RESULTS

BORING B-6

Project; Lea Land, Inc. Data: 414/8/93
Location: Les Caunty, New Mexico Project No.: G-979
Surface Elevation: 3520.8 ft. Boring No.: B-B
Drill method: Air Rotary Water Depth: None
"Reported To: Bob Hall; Lea Land, Inc. |
Remarks: 1750.0 ft. from S. Line; i850.0 ft. from E. Line

ELEV/CEPTH SOIL _SYMBOLS S Lt P $40 L-#aoo CaC03
S
Fast m“é';l‘sg %s“‘i%iu uscs ‘ Soil De:scr'iption .% g % ¥ 4
3470 — ,4. T ‘
} ﬁf LR NP | NP | 80.0130.4] 17
k3 ek i
—~ 50 N ::E
3460 = L
1 kR
saso-3°7° ‘% TR
} it A
1 1§13 A
a0 bR
1 PR
3430 — “ref
s ° TE Feu lHrowH BYIEY BaRrg
- N 5 onplastic .
1 44 t.ow Carbonate
aqgod 110 ,ﬂ ' NP | NP | 00.2
Boring
Centinues

Soring Jogs ars based on lsborstory sxsmination of air ratary drill cu_ttinas aasplad by Cliead, FLATE _@"
atandard TARtina and Fnainearinn. NOMDANRV e



3 SOIL BORING LOG AND TEST RESULTS

Project: Lea L SR 8-

. a and, Inc. Cate: 1178733

gai:tzon. Lea County, New Mexics Procieze Ne © 5-973

urtace Elevation: 3%20.9 ft. B«or;r“- NS '”8-5

2r$1} method: Air Rotary Haigr‘5c3§5* Noe

sported To: Bob Hall: Lea Larg, Inc. -

Remarks: 1750.0 ft. from S. Lira; $50.C ‘t. froe £ Line
ELEV/DEPTH

oot W?:;.cmm:’mn Lscs 8041 Cescripticn h P; g";o -‘iﬂc Blgﬁl
H

i

= ox

34!0-'}-

< bre.

e A

A Ve Eemgrge L

Boring 1ogs acs basad on lsboratory exsaindtion of 3iF retary drill cuttisgs swpled by Glieet.

Cianrdand Tockina and Fraincanian Masnany




SOIL. BORING LOG AND TEST BESULTS

BORING B—7

Project: Lea Land, Inc. Date: 11/8/93

Location: Les County, Naw Mexicao Project No.: 6-979
Surfece Elevation: 3524.4 ft. Boring No.: B-7
Drill method: Air Rotary ~ Water Depth: None.

Reported To: Bob Hall; Lea Land, Inc.
Remarks: 1898.9 ft. from 5. Line; 4230.0 ft. from E. Line

ELEV/DEPTH| SOIL SYMBOLS iL° I |s40. |=200 £al03
Py mg*ggtiilé Béggokfn uscs 801 Descriptiog ~ % ¥ 'z s
9530 -
= ... Bt ie o jeee e ppen e e amannnan
1° T 8M° DK tan EiTEY Sand
-+ RN . ~ [Nenplastic
ss20f AN I et g s eee e
. Nenplastic
-+ I Law Carbonate
t-10 ik n ‘
LLILE o
3 IR
> Bt N 18K THHiYe 0PIk S1ity Sand’
F g DX Nonplastic
ssc0-F High Carbonate
i 8 iy N | NP |53.0}19.4
1 N
J~80 - -SM..p:nk.Sii{;jsa.nd.. ............ - - 1.
I ' Nonplastic .
seso Lo A . .
j ML [Brown Bandy 83t : 24 N | 97.8 1 53.5
1 Nonplastic h L
b 40 == —fesspranlsaenagess . o eemreevnanen e nenenenaaan
7 B M PInk 811Ey sand
K 0 Nonplastic’
¥ TR THEMULE PYRK USTIEY sEng
' e Nonplastic :
4 ik Low Carbonate
450 h
3‘70"'- : 7
Boring
Continuss e
Boring logs ars bassd on labonatory examination of ai ratary arsll cuttings eempisd oy Clseot. M‘lﬁm '




SOIL BORING LOG AND TEST RESULTS

BORING B-7
Project: Les Land, Inc. Data: 11/8/83
Lacation: Lea County, New Mexico : Projact No.: G-97%®
Surface Elevation: 3524.4 ft. Boring No.: 8-7

Drill method: Air Rotary Water Depth: None

Reported To:. Bob Hall; Lea Land, Inc. _
Remarks: 1899.9 ft. from S. Line; 1230.0 ft. from €. Line

EEVOTTI oS snens uscs | Soil Description %

-#40 [~#200 KaCo3
A S I

E7 SYMBOLS
Feet | AND FIELD TEST DATA

3470 =y

NP NP | 88,8 .&l\‘ 84

Continuss i

\
4

T e e, i

Boring Joge ara based on lsborstory examination of air rotary geil} cuﬂlm mu (VT
Standarrd Tastinn anr annn.ninn fARRAnY -
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BORING B-7

Fraject: Les Lsnd, Inc. '
l.ocation: Lea County, New Mexico
Surtace Elesvation: 3524.4 ft. Boring No.:
Orlll method: Air Rotary

Reported To: Bob Hall, Lea Land, Inc.

Remarks: 1899.9 ft. from &. Line;  1230.0 ft. from E. Line

.Date: 44/8/83 -
Project No.:

B-7

SOIL BORING LOG AND TEST HESULTS

6-379

Water Depth: None

BLEV/DERTH 2014 SYMSOLS ' L =53 -#40 -#200 [CaC03
Tl A BAELER g BoLs | uscs Soil Desscription x | Y o 5
2419 - e o A R TR PUURE U
S “ EC Bk Brown Bandy Clay
: tow to Medium Flasticity
+ Moderste Carbaonate
J- w0 ‘
LYLLE o
L0
200 - :
o140
N1 B R TR
+} K3 BN Lt Brey SYIty dsad
N . [Nonplastic : .
1 NS L.ow Carbonata
T p) ‘751'_""5& Hrown Bandy Tlay "
- Low to Medium Plasticity
1. : Modarate Carbonate
[}

Boring 1988 erp DEsed ON, laborstsey exantnstion of adr retary drill cuttings sempled by Glient.

PLATE B- 22

N,

e StANGArY Testina snd Enginsering Company



® SOIL BORING,LOG AND TEST RESULTS

BORING B-8
Project: Lea Land, Inc. Date: 14/8/63
Location: Lea County, New Mexico Project No.: G&-87%
Surface Elevation: 3536.4 ft. Boring Ne.: B-2
"Drill method: Aip Rotary Water Depth: None

Reported To: Bob Hall: Lea Land, Inc.
Remarks: 1418.7 ft. from S. Line: 2300.0 ft. frae E. Lins

uscs Soil Description‘ F—; pé x x l x

ELEV/DEPTH 50IL SYNBOLS
Fest | AND FIELD TEST OATA

................................

1° JECTIOK " Yan Sandy Ciay = 8 |&5.4

¥ 7 ) low Plasticity

CTISMCTRLE TEInK T SYYEY SR 2a NT | BR.T7

=20 Nonplastic
T R High Carbonate
e T JEM T B0k STIEY Sana T
-+ N ¥ : Nenplastic
Tk CTPEMUILE BrEY SIYEV SErd T e | @ I sooe

Nonplastic
High Carbonate

50 TRTRK SETEY BERa
A, onplastic
oW Carbonate

1§

Soring ‘logs are besed on laboratary sxasingtion of sir rolary oril) cuttinge sesplad By Sliaet.

dem ot Wamhliomosa smmsl Tormdonnadomsn oo nmsey
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SOIL BORING LOG AND TEST RESULTS

Project: Lea Land,

Lacation: Lea County,

Surface Elevation:

BORING B-8

Inc.
New Mexico
3536.4 fit.

Drill method: Air Rotary

Reported To: Bob Hall:
Remarks: 14345.7 ft. from S. Line;

Lea Land, Inc.

"Date:
Project No.:

11/8/93

Boring No.: B-B
Water Depth: None

2300.0 ft. from E. Line

G-979

SLEV/DEPTR| _ SCIL SYMBOLS L PI %40 |-#200 [CaCO3
Foot | as TLER ShedLs S0il Description ¥ Y w % %
My Ao
= [itr
saro-F SR NP ] NP 1 95.4130.5 '13
£ Efsg
2 B REl
E Bha fs:g [
i : L}
asso—§ i
Lo : 35F
M“ i /“ ——f '"""Bfﬂ‘n‘ﬁh"g'a.ﬁa'y”ﬁl‘a'y .............
: Low to Medium Plasticity
1 Moterate Carbonate
J-100 y T Fowi T BaRdy BYLE
< Nonplastic
. 24 Nﬁ 87.8}153.9%
[ 4
=210 g - Ef‘.ﬁﬁﬁ" 31.11:.9.. §é'r}'ci ..............
+F N Nonplastic
5 : . Low Carbonate .
X 1 = -TEL.."M..Bﬁ.d%"Sé'ﬁay“‘C‘l‘a"y‘ ---------
Mp0- Boring oW tg Medium Plasticity
fontinues derate Carbonate
e
PLA?E‘Q%?Q

foring logs are based on laboratary exsainstion of alr rotery drill cuttings naqplnu by Client.,
Q¢ anrand Taetinn annd ErninAannina Fammany




SOIL BORING LOG AND TEST RESULTS

BORING B8-8
Project. Lea Lang, Inc. Date. 11/8/93
Location: Les County, New Mexico Project No.: 6-979
Surface Elevation: 38535.4 ft. Boring No.: B-8
Cril]l method: Air Rotary Water Depth: None

Reported To: Bob Hall: Lea Land, Inc.
Remarks: 1449.7 ft. from S, Line; 2300.0 ft. fro& E. Line

"

BLEV/OEPTH WIL FHEAS ' | 3 L-$40

Py ‘mm %ﬂ nce Soil Description % g
3420 —

1?'

: il an."' Fown Bandy BI1E T ) 24 | we

& onplastic
3308 g

4130 g
mo-I F

.L—uo P
200

|
180
4!3"' oNh BaRdy By
% aw to Msdium Plasticity
srate Carbonste
180
..'g“,. .,iv--sl.lt-y'-uﬁa-.ochq-ononﬁ....
nplestic
w Carbonate

. -
mmmMnmmuwmmmmum

e -




SOIL BORING LOG AND TEST 'RESULTS

: BORING B-9

Project: Lea Land. Inc. \ Date: 11/8/93‘ ‘
Location: Lea County, New Mexico Project No.: G-978
Surface Elevation: 3530.1 ft. '~ Boring No.: B-8
Drill method: Air Rotary ’ Water Depth: None

Reported To: Bob Hall, Lea Land, Inc,
Remarks: 848.9 ft. from S. Line; 1250.0 ft. from E. Line

ELEV/DEPTH SGIL_SYMBOLS ‘ = -
\ - Soil Description Lk Pé ‘;o #;00 Cagos

SANPLER SYMBOLS uscs
Feat | AND FIELD TEST OATA

3540 —
$530-4-0 MUK e SanRgy S{TE T 24 | N |97.8]B3.9| B
-+ o Nonplastic
L --gﬂ....tt‘»ﬁi-ﬁkq--snfl‘ﬁiy..‘ssh.d.-----.-.--
A NN Nonplastic .
’ y N I High Carbonata
8520 ~4— 40 NRY
1 N _‘SM...E‘E.Tan.gilt.y..s.én.d .............
) NS Nanp lastic
T gk Moderate Carbonate
S510—=20 T FEM T LE BIRK STIEY dERe T
<+ 0. Nonplastic

L ow Carbonats

LF "EF('"'L{: ﬁi‘ﬁk"é’i’k'ﬁ')i'l%b’r'\a """"""

- .INonplastic
High Carbonate )
NP | 74.8 | 32.4] i00

300 —4~30 . X NP
Rt A : ::r 'ﬁSﬁ'"Pi‘ﬁE"S'i'l'l‘:ii"Sé’f\a”"": “““““ 28 NP 1'93,6130.6f 8
i I Nonplastic. . :
baecl BRI "Lssd"“tt"pi‘ﬁE“S’:‘l‘ﬁy"SEHé"' e
T R o Nonplastic
1 Low Carbonate
8480 A= 50 AL .
Boring NP NP | 88.4 | 50.8 1§
Continuss .

Boring loga ere based on lsboratory examination of air rotery drill cuttings weapled by Clliant, PLATE B~.2%
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® SOIL BORING LOG AND

Projact: Lea Land, Inc.

Reported To; Bob Hall:
Remarka: 949.9 ft. from

BORING B-S

Location: Laea County, New Mexico
Surface Elevstion: 3%30.4 ft.
Orill mathod: Air Rotary

Lea Land, Inc.

8. Line; 1250.0 ft. from E. Line

Date:
Project No.: G-979

Boring No.:

TEST RESULTS

i1/8/93

B-9

Water Depth: None

Madium Plasticity
Low Carbonats

R el e BRGHR  Bandy LLay
" Low to Medium Plasticity
4 Modarate Carbonate
M--” - i 'TQH"P_‘E'Bf“éﬁﬁugiif'y"s‘a'ﬁﬂ .........
+ 1ok Nonplastic
4 N B {.ow Carbonats
O i
3490 == 100 .1 ‘ :
aapt 4= 140 .m
\iniee

-
g

m 1808 are Boapd o0 mm sxapinstion of air rotary ¢rill Mttnﬂl lw!cd by Slimnt, .
wbamsdand Tastinn and Erminaanine Pashany

L

¥ EV/DERTH 'L PI  -#40 [-#200-[Cac03
e M@&P%%{" usca Soil Da'scr‘iption % % % X £
248K -
2470~ 80 : o ) ':'L'.i:"pi‘ﬁk"S'fi"E‘j"Qé'hﬁ ..... e
+ ) : Nonplastic
N K Ha Mogarate Carbonste
4 A 'WSM'"Lt P¥ﬁk'§f1£§'é§ﬁa """"" ‘1 NP NP | B5.91{28.8] 24
N [ Nonplastic .
T N N Low Carbonate
g0 w4~ 70 N
? L-E'Eﬁ'd'vih"t&l‘éifé’?":‘s'éﬁa """"




- ' BORING B-G
Project: Lea Land, Inc. - Date: 11/8/93
Location: Lea County, New Mexico Project No.: G-979
Surface Elevation: 3530.1 ft. Boring No.: B-8
Drill method: Air Rotery ‘ Water Depth: None
Reported To: Bob Hall; 'Lea land, Inc.
Remarks: 949.9 ft. from S. Line; 4250.0 ft. from E. Line
ELEV/DEPTH l A A
L I. [#40 [-#200 [CaCO3
s uscs | . Soil Description % . 2 x X %
3420 =
s el ok T Briown Sandy Clay vtttz
X Low to Medium. Plasticity
h Moderate Carbopate :
8440 - 120
1 s bk BrowR E1ayey sand T
Medium Plasticity
T 1 ow Carbonate
8400 —J~ 130 i tarei sandy ETay T
+ Low th Medium Plasticity
g A iModerate Carbonate -
3380 =f- 140
83804~ 450 58Ul Bray STIEY sEAdTTTTTTT N
B N Nonplastic
-+~ i 8 L.ow Carbonate
1 L Juy —E]::'. k"gﬁ’éuh"g’a'ﬁa'yﬂﬁl.éy ---------
Low to Medium Plasticity
T Moderate Carbanate
-m'

teboratary Sxsumination of sir rotary drill cuttings asapied by Cllent. RLATE 8= a i
Rtanrdard Tratino and Encinearino Comdanv - :

"“Mﬂ 1000 are basad on



Project:

SOIL BORI

NG LOG AND TEST RESULTS

BORING B-10

Lea Land, Inc.

Location: Lea Caunty, New Mexico

Surface Elevation:

3548.2 ft.

Drill method: Air Rotary
Reported To: Bob Haili:
Remarks: 500.0 ft. from

Lea Lend, Inc.

S. Uing; 150.0 ft. from E. Line

Date:

11/8/83

Project No.: G-
Boring No.: B-1

Water Depth: None

978
0

ELEV/DEPTH SOTL SYMBOLS ; LL PI -#40 [~-#200 (CaCO3
Foot | angiRELER %Dﬁn uses Soil Description % b, ¥ % %
9530 —
40 Jewi Ut BNy ST vEy sERETT
T Nonplastic
A High Carbonate
3540
T f 2a | NP [BO.7|33.4] 77
+ T
1 ¥ e Bk BIAK ST Y SangT T NP | NP [ B3.3({37.8| 40
Nonplastic '
s53e-1 Modarate Carbonate
420 :
1 = .cl:....éﬁ-duh...s..a.ﬁ-d-y.;.c.i.a.y.-..... .... ....
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8520-1 Moderbte Carbonate
J-2 '
1 ek T Brewn T BYTEY Band -
Nonplastic
3io-r l.ow Carbonste
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00-1 '::: 1
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i Low £0 Medium Plasticit 1¥
1 Moderate Carbonate t
3480+
) Baring
Continuse
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3
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SOIL BOHING LOG AND TEST RESULTS

BORING B-10

Project: Lea Land, Inc. Dste: 44/8/93
Location: Lea Cuunty. Naw Mexico ‘ Project No.: 6-879
Surface Elsvation: 3548.2 ft. Boring No.: B-40
Orill method: Air Rotary ' Watwer Depth: None
Reported To: Bob Hall, Lea Land, Inc. ‘ : '
Ramarks: §500.0 ft. from S. Line; iB0.0Q ft. from E. Line
ELEV/DEPTH T ¥ Li P #40 4800 CaCO¥
Feat] ngumLER sveOLe | usce ‘ Soil Damcription X X X % X
——
8490 = A '
T NN ‘Sr‘q‘“‘luﬁ‘éuh BUIXY ‘Wand' NP NP [ B2.3 ]| 40.9| 1@
+ N NN Nanplaetie ‘ ‘
i A N L.ow Carbonate
8480~ : h
T s ‘ﬁt””BFéNH'SiﬁHV'blnY"””'"““
. 3 . ' Low to Medium Plasticity
L Modarate Carbonate
4703 X
(RN
:- ‘ a7 i1 {988 |78.8| &
8450 -
450
- i
T !
345G -1
--‘M . A
8440 -4 §k ;
$-110 i
- I i é
i i
N / . 1 ' ) § :
2490 4 % :
cont tses | ;I Tt
Saring Loge are based G Laderdtary eXERIRTVION of BIM MOVATY KLY MUSINGE DRARIAE By S1LIM. BLATE 8= “ '
Standard Taating and Enginesring ﬂbmﬂlﬂV-u--u---nnul
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. BORING B- 10
Project: Lea Land, Inc. Date; 411/8/93
Location: Lea County, New Mexico Projact No.: G=-878
Surface Elevation: 3548.2 ft. , Boring No.: B8-10
Drill method: Air Rotary Water Depth: None
Reported To: Bob Hall;, Lea Land. Inc. '
Remarks: 500.0 ft. from S. Line; 150.0 ft. from E. Line
ELEV/DEPTH 5071, SYMEOLS L PI 40 - [-#200 [(CaCO3
ot | achELE sneas | | uscs Soil Description % % % X %
3450 = '
4120 AR -Yaii - EowR 8L 1Ly Band T
I N onpiastic '
i 8 N e 4 ow Carbonate ,‘
1 7 i (o A (514 Brown ‘Bandy Clay v
) | Medium Plasticity
5420 ader te Carbonate
<2430
4+
1 -T- FEH TREE Brown Qiif'y"Sé'riH """""
_ g I 4 pnplastic
.,.,.3‘19- B R ow Carbonate
- 440 - .:F .
1 NES:
3500 -F " .
= " oLt Hrown Bandy Biay T
B 3 ow fo Medium Plaaticity
I A / derate Carbonate '
ﬂ L
: -tro#}ﬁkvotgfllily!llgaﬁdl4'1'l!lcnl
: - lastic
30 - Carbonate '
e 7 : > Brown Sandy Ciay
¥ to Medium Plaseicﬁ.ty
erate Carbonste

Sardag Jegs ars hased au Isberstary assinstion §f SiF POLIFY 60113 Guitings Ssmpled by Dltens, Puﬂl‘-mg
Standerd Testing end Enginssring Company - R




Legend:

' : ! ]

Symbol:  Description: Symbol:  Dascription:

H: TH Silty Sand ' :;/ Sandy Clay
Sandy Bilt

;}(ﬁ_ CJBVBV Sand

g Bulk sample taken
firom air rotary
I~ cuttings \

End of boring

Notes:
|
LL = Liquid limit
PI = Plasticity index ' : , |
$#40 = percant pasaing #40 U.S. Standard aisve .

. #200 = percant passinp #200 U.S. Standard zlava
Cac03 = percent Calcium Chrbonste and/or Magnasium Carbonate B S

Froject Na.'aﬂﬂ79‘
 r———— S LBNGEND Tagting

end Enginaering Compsny




Lea Land LLC Surface Waste Management Facility
Application for Permit Modification

Volume IV: Siting and Hydrogeology

Section 2: Hydrogeology

June 2019

ATTACHMENT IV.2.E
GROUNDWATER MONITORING WELL LOGS, LEA LAND SITE
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Form WR-23 ‘ STATE ENGINEER OFFICE ) ‘

SANTA FEY WELL RECORD

INSTRUCTIONS: This form should be executed in triplicate, preferably typewritten, and submitted to the
nearest 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 1A and Section 5 need be completed.

Section 1 (A) O‘;;rner of well Ballard & Bonfield
Street and Number 107 North Canal
City Carlsbad » State New Mexlco
Well was drilled under Permit No...CePe 568 and is located in the
Ya- 1% NE 14 of Section 36 Twp 20 Rge 31
(B) Drilling Contractor.. Eumett Barron License No..... H....D_-_Q,Q.
Street and Number.... 307 South 10th i
City Carlsbad - State New Mexico
R EA B Dnllmg was “commenced .. June 2 - 19 66.
I I R June 10 - - . T 66
Dnlllng was completed R : :
(Plat of 640 acres) o ) - .
Elevatjon at top of casing in feet-above sea level Total depth of well...___303 .
State whether: well is shallow or artesian shallow Depth to water upon completion none
Section 2 - " PRINCIPAL WATER-BEARING STRATA
No. M Thickness in ‘ Description of W‘atér-Bearing Formation _.: &S
From To . F?Et ] none A=A
1 0 303 | 303 Silt, Stone & Red Bed Y o
2 e .
s | e wuacds
4
5
Section 3 . v RECORD OF CASING
l?ia  Pounds -Th::eads .~ Depth Feet Type Shoe Perforations"
in. ft. Jin Top Bottom } From . To
None : . None [Used
Section 4 ‘ .. RECORD OF MUDDING AND CEMENTING
Depth in Feet Diameter : Tons No. Sacks of
From To Hole in in. . Clay Cement Methods Used
I
Section 5 ~ PLUGGING RECORD ,
Name of Plugging Contractor SR - - License No.
Street and Number City . State:
Tons of Clay used...___ ..~ Tons of Roughage used e Type of roughage
Plugging method’ used. N it L f7%  Date Plugged.__ 19
Plugging agprovedby: - S e Cement Plugs were placed as follows: "™
. . o Depth of Plug ‘
- Basin Sup - No. From | To | No. of Sacks Used
n_”y K] f ‘:l'
FOR USEE'F‘S,” Fr’& INEER ONLY .
EN) :UU 4 & -
Date Recenéed ~3jN J'H 7’ /1! i
8 Wy
! H 120 9351

File No. C'/Q—- jég Use /%/771 - Location No. 2. j/— 36; Lod
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Section 6 .. .. <. ..c.u. o, . LOG OF WELL : B

“Depth in Feet | Thickness -|: - T B IS S S
From | To " in"Feet Color Type of Matenal Encountered ' ‘
BIRCEURE BEED S Brown | Top Soll -, - .- ang- —
il S N> SR R ' White | Caliche” o
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7
Form WR-23. ' STATE ENGINEER OFFICE .

LANTAFE WELL RECORD

INSTRUCTIONS: This form should be executed in triplicate, preferably typewritten, and submitted to the
nearest 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 1A and Section 5 need be completed.

Section 1
(A) Owner of well Ballard & Bonfield
Street and Number 1007 North Canal
city ..Carlsbad : State _New Mexico
Well was drilled under Permit No.C.P. 370 and is located in the
NW_ 3 NW_ oy NW_ 3 of Section. 36 Twp..20 __ Rge 31
(B) Drilling Contractor. Emmett Barron License No... W. D bl 30
Street and Number 307 South 10th :
City Carlsbad . State New Mexico
Drilling was commenced.. %1y 11, 19..66
' Drilling was completed...._ ULy 14 L 19.56
(Plat of 640 acres) .
[
Elevation at top of casing in feet above sea level Total depth of well 120 ;
State whether well is shallow or artesian Shallow Depth to water upon completion.. . 80 ___________ _
Section 2 ‘ PRINCIPAL WATER-BEARING STRATA
No. Depth in Feet | Thickness in ) . Description of Water-Bearing Formation -‘/’3 ..
From . To Feet ) X e -4
L 75' 80 5 Brown sandstone and silt stone:?'™
- e b e b et =
3( b KA B & .
4 =
e
5 <«
—
Section 3 RECORD OF CASING n
Dia Pounds Threads Depth Feet Typé Shoe Perforations -
in. ' ft. in Top Bottom ; From To
VO i NONE| USED
Section 4 RECORD OF MUDDING AND CEMENTING
Depth in Feet Diameter Tons . No. Sacks of
From To | Hole in in. . Clay Cement Methods Used
Section 5 PLUGGING RECORD
Name of Plugging Contractor. . - License NOw.ivoo
Street and Number : IR City..._.i. e . State .
Tons of Clay used.......__. —.____Tons of Roughage used . UType’ of roughage
Plugging method used .- Date Plugged. .- = 19

Plugging approved by: ' .- Cement Plugs were placed as follows:

Depth of Pl
No. | PR O W8 | No. of Sacks Used

o g i, o DasSID Supervisor From To
IR NRE] I'-“"JUG

FOR USH OFiSf'JI'AL% ENGINEER ONLY

30440 Y3INONT 31yl

Date Received

NEBWY 11120 99

File No /Zp - :_-5) 72 Use W Location No. 2.7/ 3 é 44




. X . 1
\ . .

Sectionﬁ.-*' T R SIS Ko OFWELL

Depth in Feet | “Thickmess |+ .- - | -, . . o T
From To “in Feet Color .. S ‘ Type of Material Encountered
o- | 2 . 2 Brown ‘ - Top Sokl .
2 | 75 | .73 " Red S11t stone and red bed
75 ‘80 ~5 ] Brown - Hard sand'stone
80" | 120 40, ‘Red 1. 811t stone and red bed
T
: o -
!
- " L ’ i

The under51gned hereby certifies that to the best of his knowledge and bellef the foregomg 1s a true and ‘cor-
rect record of the above descrlbed well. ‘ L

R Well Driller

s : . EEE AT . P PR

PR

RORLD G-
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Lea Land LLC Surface Waste Management Facility
Application for Permit Modification
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Form WR-23

SANTA FE

. .
‘ STATE ENGINEER OFFICE .

WELL RECORD

INSTRUCTIONS: This form should be executed in triplicate, preferably typewritten, and submitted to the
nearest 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 1A and Section 5 need be completed.

Section 1

(Plat_ of 640 acres)

Ballard & Bonfield
107 North Canal

(A) Owner of well
Street and Number

City Carlsbad State New Mexlco

Well was drilled under Permit No...Ce. P'368 and is locéted in the
4 1 NE 1 of Section 36 Twp. 20 Rge 31 ;

(B) Drilling Contractor Emmett Barron License No.. WsD.30

Street and Number..... 30T Sﬂu‘th 10th _ :

City ganlobed sgate Jo¥ Mexigo

: Drlllmg was ‘commenced.__dune 2 - ; 19_:_66"
Drilling was completed June 10 - :. . " - 19 i

Elevation at top of casing in feet-above sea level Total depth of well_.__2303 . :
State whether- well is shallow or artesian shallow Depth to water upon completion none
Section 2 PRINCIPAL WATER-BEARING STRATA

No. Depth in Feet Thickness in Description of Water-Bearing Formation
From To Fe_et rone o
1 0 303 303 S1lt, Stone & Red Bed "
2
. e wiaeds
4
5
Section 3 g RECORD OF CASING
]‘Jia Pounds -Thl:eads Depth Feet Tipe Shoe Perforations
in. ft. _in Top Boitom : ; From To
Nong - _ None [Used
Section 4 ; . RECORD OF MUDDING AND CEMENTING
Depth in Feet Diameter * Tons No. Sacks of
From To Hole in in. . Clay Cement Metheds Tzed
I
Section 5 PLUGGING RECORD _
Name of Plugging Contractor _ _ : License No.
Street and Number City. : s State:
Tons'of Clay used . “Tons. of Roughage used oo T Type of roughage
Plugging method’ used HL . i7%  Date Plugged.__ 19
Plugging approved by: ey . T Cement Plugs were placed as follows:
. ' ; . Depth of Plug ) .
S Basin Supervlsor Mo T T | o NeinlBedo Dl

i

- Ll

Date Recei ve

mR US,;.. T :njngﬂ etivEER ONL
31440 bi‘jNIJNj RIvRy

File Nn‘@pa—- jég

FBH 11120

e %7}( /"". Location No_’w‘ -3/‘3é”2ﬁ




Section 6 .-+, v <. oiene . LOG OF WELL

gt | ToOM e SPaim | e 30 el Matesial Bacoumtersiiv:ts
0 vl 1 Browa | Top Soil - . .l.ocung- -
SEEELIR IR SR S Eh] I 1 ' White | Caliche
o4 o303 | 299 - - Red * ' .| Silt Stone & Red Bed
' ol 15 i [

The under51gned hereby certifies that to the best of hlS knowledge and behef the foregomg is a true and _cor-
rect record of the above descnbed well: <2 5 D

e
i . -I' La Wf'\_
: P | T S L (e "
‘ o b - : g - WelIDﬁ'ﬁer
P T . t g i G o D : . RS
" : i
; p .
. : e
: 3 o
: 5 S o, .\,..
L} » . # s
L e
: o ;
&R e . .
g o O - gt
‘
5 =
* v x L TR
! 5 > ik = : b s
A e b L . -
a (=
-1 b
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TANTA FE

INSTRUCTIONS: This form should be

. STATE ENGINEER OFFICE

WELL RECORD

executed in triplicate, preferably typewritten, and submitted to the

nearest 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 1A and Section 5 need be completed.

Section 1

(A) Owner of well

Ballard & Bonflield

Street and Number 1007 North Canal
city _Carlsbad State . New Mexico
Well was drilled under Permit No.CsP. 370 and is located in the
NW__%NW%NW% of Section.. 20 Twp. 20 Rge o1
(B) Drilling Contractor Emmett Barron License No.____:‘i'_&_ép
Street and Number. 307 South 10th
City Carlsbad - State N?W Mexico
Drilling was commenced... J41y 11, 19.66
Drilling was completed 19
(Plat of 640 acres) . .
L}
Elevation at top of casing in feet above sea level Total depth of well 120 ;
State whether well is shallow or artesian Shallo_w Depth to water upon completion.. ... 89 __________ -
Section 2 . PRINCIPAL WATER-BEARING STRATA
Depth in Feet Thickness in P " . . L i
_NO‘ From e Feet Description of Water-Bearing Form.atlo ;j B
ks 75" 80 5 Brown sandstone and silt stone:?’'
2o |5 v s b wlite S
[N
3, o
4 =
— 2
5 =
Section 3 RECORD OF CASING na
Dia Pounds Threads Depth Feet Pyine ‘Slie Perforations °
in. i 1t. in Top Bottom From To
NUNlE NONE| USED
Section 4 RECORD OF MUDDING AND CEMENTING
Depth in Feet Diameter Tons No. Sacks of )
From o | Hole in in. | , Clay Cement Methods Wséd
I
Section 5 PLUGGING RECORD
Name of Plugging Contractor... License No..__..
Street and Number L City : . State:
Tons:of Clay used..........._~___Tons of Roughage used ._______ . " “Type’ of roughage
: Date Plugged... .. 19

Plugging method used
Plugging approved by: '

- Cement Plugs were placed as follows:

Depth of Pl
No. PR Of ~ € | No. of Sacks Used

i YRt TN

Basin Supervisor

From To

[EE=1N N BN T TG

301440 YIINONT 2y

FOR Us)‘g‘o,lj ﬁr}'ﬁ?{ﬁ ENGINEER ONLY /

Date Received

TEBHY 1] 100 9951

File No ﬂﬁ— b6 A

Use /{M Location No_%?a j/ 3; ///




I
C gt e T
Section 6.~ . . .. . - e .. LOG OF WELL
Depth in Feet | “Thickness |- = .- : ; ) ) e -
From To * in_Feet Color . .o . 'I‘ype nf.Matenal Encountered
0f. Ju 2..] 2 Brown 1 Top Soil _
2 ! T8 15 Red 511t stone and red bed
75 ‘80 %5 '] ‘Browm "~ - Hard sand .stone '’
80" | 120 40, ‘Red 1 8ilt stone and red bed
. - N
!
. ] = ) .I’J

The undersigned hereby certifies that, to the best of his knowledge and belief, the ioregomg ls a true and cor-
rect record of the above described well. R .

I ."-r 3 - -‘_‘ o ' 'Mh—?ﬂ /é'/k:‘ dz < '-:"_ iyt ol

Cen DT Well Driller

I

ORI AR




Lea Land LLC Surface Waste Management Facility
Application for Permit Modification

Volume IV: Siting and Hydrogeology

Section 2: Hydrogeology

June 2019

ATTACHMENT IV.2.G
GROUNDWATER SAMPLE LAB ANALYTICAL REPORT, LEA LAND SITE
2010 AND 2018 MONITORING EVENTS

Gordon/PSC 01041618



CARDINAL
Laboratories

PHONE (575) 393-2326 ° 101 E. MARLAND ° HOBBS, NM 88240

July 02, 2018

MIKE STEWART

LEA LAND INC

PO BOX 3247
CARLSBAD, NM 88220

RE: LEA LAND DISPOSAL FACILITY

Enclosed are the results of analyses for samples received by the laboratory on 06/13/18 14:38.

Cardinal Laboratories is accredited through Texas NELAP under certificate number T104704398-17-10. Accreditation applies to
drinking water, non-potable water and solid and chemical materials. All accredited analytes are denoted by an asterisk (*). For a
complete list of accredited analytes and matrices visit the TCEQ website at

www.tceg.texas.gov/field/ga/lab accred certif.html.

Cardinal Laboratories is accreditated through the State of Colorado Department of Public Health and Environment for:

Method EPA 552.2 Total Haloacetic Acids (HAA-5)
Method EPA 524.2 Total Trihalomethanes (TTHM)
Method EPA 524.4 Regulated VOCs (V1, V2, V3)

Cardinal Laboratories is accredited through the State of New Mexico Environment Department for:

Method SM 9223-B Total Coliform and E. coli (Colilert MMO-MUG)
Method EPA 524.2 Regulated VOCs and Total Trihalomethanes (TTHM)
Method EPA 552.2 Total Haloacetic Acids (HAA-5)

Accreditation applies to public drinking water matrices for State of Colorado and New Mexico.

This report meets NELAP requirements and is made up of a cover page, analytical results, and a copy of the original
chain-of-custody. If you have any questions concerning this report, please feel free to contact me.

Sincerely,

Celey D. Keene

Lab Director/Quality Manager

Page 1 of 29




CARDINAL
=28 _aboratories

PHONE (575) 393-2326 ° 101 E. MARLAND ° HOBBS, NM 88240

Analytical Results For:

LEA LAND INC Project: LEA LAND DISPOSAL FACILITY Reported:
PO BOX 3247 Project Number: ANNUAL GW MONITORING 02-Jul-18 16:23
CARLSBAD NM, 88220 Project Manager: MIKE STEWART

Fax To: NA
Sample ID Laboratory ID Matrix Date Sampled Date Received
MONITOR WELL #2 H801607-01 Water 13-Jun-18 09:30 13-Jun-18 14:38
MONITOR WELL #4 H801607-02 Water 13-Jun-18 10:30 13-Jun-18 14:38
MONITOR WELL #5 H801607-03 Water 13-Jun-18 11:40 13-Jun-18 14:38
DUPLICATE SAMPLE H801607-04 Water 13-Jun-18 00:00 13-Jun-18 14:38
FIELD BLANK H801607-05 Water 13-Jun-18 08:00 13-Jun-18 14:38
TRIP BLANK H801607-06 Water 13-Jun-18 00:00 13-Jun-18 14:38

Cardinal Laboratories *=Accredited Analyte
PLEASE NOTE:  Liability and Damages. Cardinal’s liability and dlient’s exclusive remedy for any claim arising, whether based in contract or tort, shall be limited to the amount paid by client for analyses. Al claims, including those for negligence ar
any other cause whatsoever shall be deemed waived unless made in writing and received by Cardinal within thirty (30) days after completion of the applicable service. In no event shall Cardinal be liable for incidental or consequential damage
including, without limitation, business interruptions, loss of use, or loss of profits incurred by client, its subsidiaries, affiliates or successors arising out of or related to the performance of the services hereunder by Cardinal, regardless of whether su
claim is based upon any of the above stated reasons or otherwise. Results relate only to the samples identified above. This report shall not be reproduced except in full with written approval of Cardinal Laboratories.

A S o NP S

Celey D. Keene, Lab Director/Quality Manager

| Page20f29




Laboratories

GCARDINAL

PHONE (575) 393-2326 ° 101 E. MARLAND ° HOBBS, NM 88240

Analytical Results For:

LEA LAND INC Project: LEA LAND DISPOSAL FACILITY Reported:
PO BOX 3247 Project Number: ANNUAL GW MONITORING 02-Jul-18 16:23
CARLSBAD NM, 88220 Project Manager: MIKE STEWART
Fax To: NA
MONITOR WELL #2

H801607-01 (Water)

Reporting
Analyte Result MDL Limit Units Dilution Batch Analyst Analyzed Method Notes
Cardinal Laboratories

Inorganic Compounds

Ammonia 0.0900 0.0500 mg/L 1 8061905 AC 19-Jun-18 350.1
Alkalinity, Bicarbonate 205 5.00 mg/L 1 8060705 AC 18-Jun-18 310.1
Alkalinity, Carbonate <1.00 1.00 mg/L 1 8060705 AC 18-Jun-18 310.1
Conductivity* 1510 1.00 uS/cm 1 8061401 AC 14-Jun-18 120.1
pH* 7.72 0.100 pH Units 1 8061401 AC 14-Jun-18 150.1
TDS* 818 5.00 mg/L 1 8061501 AC 18-Jun-18 160.1
Alkalinity, Total* 168 4.00 mg/L 1 8060705 AC 18-Jun-18 310.1
VOLATILES BY GC/MS

Chloromethane* <0.0002 0.0002 0.0005 mg/L 1 8061904 ms 19-Jun-18 8260B
Vinyl chloride* <0.0001 0.0001 0.0005 mg/L 1 8061904 ms 19-Jun-18 8260B
Bromomethane* <0.0003 0.0003 0.0005 mg/L 1 8061904 ms 19-Jun-18 8260B
Chloroethane* <0.0002 0.0002 0.0005 mg/L 1 8061904 ms 19-Jun-18 8260B
Trichlorofluoromethane* <0.0001 0.0001 0.0005 mg/L 1 8061904 ms 19-Jun-18 8260B
1,1-Dichloroethene* <0.0002 0.0002 0.0005 mg/L 1 8061904 ms 19-Jun-18 8260B
Methylene chloride* <0.00009 0.00009 0.0005 mg/L 1 8061904 ms 19-Jun-18 8260B
trans-1,2-Dichloroethene* <0.0002 0.0002 0.0005 mg/L 1 8061904 ms 19-Jun-18 8260B
1,1-Dichloroethane* <0.0001 0.0001 0.0005 mg/L 1 8061904 ms 19-Jun-18 8260B
cis-1,2-Dichloroethene* <0.0002 0.0002 0.0005 mg/L 1 8061904 ms 19-Jun-18 8260B
Chloroform* <0.0001 0.0001 0.0005 mg/L 1 8061904 ms 19-Jun-18 8260B
Carbon tetrachloride* <0.0001 0.0001 0.0005 mg/L 1 8061904 ms 19-Jun-18 8260B
1,1,1-Trichloroethane* <0.0001 0.0001 0.0005 mg/L 1 8061904 ms 19-Jun-18 8260B
Benzene* <0.0001 0.0001 0.0005 mg/L 1 8061904 ms 19-Jun-18 8260B
1,2-Dichloroethane* <0.0002 0.0002 0.0005 mg/L 1 8061904 ms 19-Jun-18 8260B
Trichloroethene* <0.0002 0.0002 0.0005 mg/L 1 8061904 ms 19-Jun-18 8260B
1,2-Dichloropropane* <0.0001 0.0001 0.0005 mg/L 1 8061904 ms 19-Jun-18 8260B
Bromodichloromethane* <0.0001 0.0001 0.0005 mg/L 1 8061904 ms 19-Jun-18 8260B
cis-1,3-Dichloropropene* <0.00008 0.00008 0.0005 mg/L 1 8061904 ms 19-Jun-18 8260B
Tetrachloroethene* <0.0003 0.0003 0.0005 mg/L 1 8061904 ms 19-Jun-18 8260B

Cardinal Laboratories

PLEASE NOTE: Liability and Damages.

claim is based upon any of the above stated reasons or otherwise. Results relate only to the samples identified above. This report shall not be reproduced except in full with written approval of Cardinal Laboratories.

/,Leg( e ’Z\,&,

D o T

Cardinal’s liability and dient’s exclusive remedy for any claim arising, whether based in contract or tort, shall be limited to the amount paid by client for analyses.
any other cause whatsoever shall be deemed waived unless made in writing and received by Cardinal within thirty (30) days after completion of the applicable service.
including, without limitation, business interruptions, loss of use, or loss of profits incurred by client,

Celey D. Keene, Lab Director/Quality Manager

*=Accredited Analyte

All claims, including those for negligence ar
In no event shall Cardinal be liable for incidental or consequential damage
its subsidiaries, affiliates or successors arising out of or related to the performance of the services hereunder by Cardinal, regardless of whether sur

Page 3 of 29




CARDINAL
=28 _aboratories

PHONE (575) 393-2326 ° 101 E. MARLAND ° HOBBS, NM 88240

Analytical Results For:

LEA LAND INC Project: LEA LAND DISPOSAL FACILITY Reported:
PO BOX 3247 Project Number: ANNUAL GW MONITORING 02-Jul-18 16:23
CARLSBAD NM, 88220 Project Manager: MIKE STEWART
Fax To: NA
MONITOR WELL #2

H801607-01 (Water)

Reporting )
Analyte Result MDL Limit Units Dilution Batch Analyst Analyzed Method Notes

Cardinal Laboratories

VOLATILES BY GC/MS

trans-1,3-Dichloropropene* <0.00008 0.00008 0.0005 mg/L 1 8061904 ms 19-Jun-18 8260B
1,1,2-Trichloroethane* <0.0001 0.0001 0.0005 mg/L 1 8061904 ms 19-Jun-18 8260B
Dibromochloromethane* <0.0001 0.0001 0.0005 mg/L 1 8061904 ms 19-Jun-18 8260B
Chlorobenzene* <0.0001 0.0001 0.0005 mg/L 1 8061904 ms 19-Jun-18 8260B
Bromoform* <0.0002 0.0002 0.0005 mg/L 1 8061904 ms 19-Jun-18 8260B
1,1,2,2-Tetrachloroethane* <0.0002 0.0002 0.0005 mg/L 1 8061904 ms 19-Jun-18 8260B
1,4 Dichlorobenzene* <0.0001 0.0001 0.0005 mg/L 1 8061904 ms 19-Jun-18 8260B
1,2-Dichlorobenzene* <0.0001 0.0001 0.0005 mg/L 1 8061904 ms 19-Jun-18 8260B
Surrogate: Dibromofluoromethane 98.4 % 86.5-122 8061904 ms 19-Jun-18 82608
Surrogate: Toluene-d8 98.3 % 85.7-112 8061904 ms 19-Jun-18 8260B
Surrogate: 4-Bromofluorobenzene 96.2 % 86.3-117 8061904 ms 19-Jun-18 82608

Green Analytical Laboratories

General Chemistry

Chloride* 79.8 5.00 mg/L 5 B806185 AES 21-Jun-18 EPA300.0 M5
Nitrate as N* 3.36 0.100 mg/L 5 B806128 AES 14-Jun-18 EPA300.0
Nitrate+Nitrite as N by IC 3.36 0.120 mg/L 5 [CALC] AES 14-Jun-18 EPA300.0
Nitrite as N* <0.020 0.020 mg/L 1 B806128 AES 14-Jun-18 EPA300.0
Sulfate* 462 25.0 mg/L 25 B806185 AES 22-Jun-18 EPA300.0
Total Organic Carbon* 1.36 0.500 mg/L 1 B806180 aes 21-Jun-18 5310C
Total Recoverable Metals by ICP (E200.7)
Calcium* 50.6 0.100 mg/L 1 B806156 AES 20-Jun-18 EPA200.7
Iron* <0.050 0.050 mg/L 1 B806156 AES 20-Jun-18 EPA200.7
Magnesium* 40.1 0.100 mg/L 1 B806156 AES 20-Jun-18 EPA200.7
Manganese* <0.020 0.020 mg/L 1 B806156 AES 20-Jun-18 EPA200.7
Potassium* 5.33 1.00 mg/L 1 B806156 AES 20-Jun-18 EPA200.7
Sodium* 224 1.00 mg/L 1 B806156 AES 20-Jun-18 EPA200.7
Cardinal Laboratories *=Accredited Analyte

PLEASE NOTE:  Liability and Damages. Cardinal’s liability and dlient’s exclusive remedy for any claim arising, whether based in contract or tort, shall be limited to the amount paid by client for analyses. Al claims, including those for negligence ar
any other cause whatsoever shall be deemed waived unless made in writing and received by Cardinal within thirty (30) days after completion of the applicable service. In no event shall Cardinal be liable for incidental or consequential damage
including, without limitation, business interruptions, loss of use, or loss of profits incurred by client, its subsidiaries, affiliates or successors arising out of or related to the performance of the services hereunder by Cardinal, regardless of whether su
claim is based upon any of the above stated reasons or otherwise. Results relate only to the samples identified above. This report shall not be reproduced except in full with written approval of Cardinal Laboratories.

A S o NP S

Celey D. Keene, Lab Director/Quality Manager
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CARDINAL
=28 _aboratories

PHONE (575) 393-2326 ° 101 E. MARLAND ° HOBBS, NM 88240

Analytical Results For:

LEA LAND INC Project: LEA LAND DISPOSAL FACILITY Reported:

PO BOX 3247 Project Number: ANNUAL GW MONITORING 02-Jul-18 16:23

CARLSBAD NM, 88220 Project Manager: MIKE STEWART

Fax To: NA
MONITOR WELL #2
H801607-01 (Water)
Reporting

Analyte Result MDL Limit Units Dilution Batch Analyst Analyzed Method Notes
Cardinal Laboratories *=Accredited Analyte

PLEASE NOTE:  Liability and Damages. Cardinal’s liability and dlient’s exclusive remedy for any claim arising, whether based in contract or tort, shall be limited to the amount paid by client for analyses. Al claims, including those for negligence ar
any other cause whatsoever shall be deemed waived unless made in writing and received by Cardinal within thirty (30) days after completion of the applicable service. In no event shall Cardinal be liable for incidental or consequential damage
including, without limitation, business interruptions, loss of use, or loss of profits incurred by client, its subsidiaries, affiliates or successors arising out of or related to the performance of the services hereunder by Cardinal, regardless of whether su
claim is based upon any of the above stated reasons or otherwise. Results relate only to the samples identified above. This report shall not be reproduced except in full with written approval of Cardinal Laboratories.

A S o NP S

Celey D. Keene, Lab Director/Quality Manager
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Laboratories

GCARDINAL

PHONE (575) 393-2326 ° 101 E. MARLAND ° HOBBS, NM 88240

Analytical Results For:

LEA LAND INC Project: LEA LAND DISPOSAL FACILITY Reported:
PO BOX 3247 Project Number: ANNUAL GW MONITORING 02-Jul-18 16:23
CARLSBAD NM, 88220 Project Manager: MIKE STEWART
Fax To: NA
MONITOR WELL #4

H801607-02 (Water)

Reporting
Analyte Result MDL Limit Units Dilution Batch Analyst Analyzed Method Notes
Cardinal Laboratories

Inorganic Compounds

Ammonia 0.0500 0.0500 mg/L 1 8061905 AC 19-Jun-18 350.1
AlKalinity, Bicarbonate 190 5.00 mg/L 1 8060705 AC 18-Jun-18 310.1
Alkalinity, Carbonate <1.00 1.00 mg/L 1 8060705 AC 18-Jun-18 310.1
Conductivity* 1280 1.00 uS/cm 1 8061401 AC 14-Jun-18 120.1
pH* 7.74 0.100 pH Units 1 8061401 AC 14-Jun-18 150.1
TDS* 778 5.00 mg/L 1 8061501 AC 18-Jun-18 160.1
Alkalinity, Total* 156 4.00 mg/L 1 8060705 AC 18-Jun-18 310.1
VOLATILES BY GC/MS

Chloromethane* <0.0002 0.0002 0.0005 mg/L 1 8061904 ms 19-Jun-18 8260B
Vinyl chloride* <0.0001 0.0001 0.0005 mg/L 1 8061904 ms 19-Jun-18 8260B
Bromomethane* <0.0003 0.0003 0.0005 mg/L 1 8061904 ms 19-Jun-18 8260B
Chloroethane* <0.0002 0.0002 0.0005 mg/L 1 8061904 ms 19-Jun-18 8260B
Trichlorofluoromethane* <0.0001 0.0001 0.0005 mg/L 1 8061904 ms 19-Jun-18 8260B
1,1-Dichloroethene* <0.0002 0.0002 0.0005 mg/L 1 8061904 ms 19-Jun-18 8260B
Methylene chloride* <0.00009 0.00009 0.0005 mg/L 1 8061904 ms 19-Jun-18 8260B
trans-1,2-Dichloroethene* <0.0002 0.0002 0.0005 mg/L 1 8061904 ms 19-Jun-18 8260B
1,1-Dichloroethane* <0.0001 0.0001 0.0005 mg/L 1 8061904 ms 19-Jun-18 8260B
cis-1,2-Dichloroethene* <0.0002 0.0002 0.0005 mg/L 1 8061904 ms 19-Jun-18 8260B
Chloroform* <0.0001 0.0001 0.0005 mg/L 1 8061904 ms 19-Jun-18 8260B
Carbon tetrachloride* <0.0001 0.0001 0.0005 mg/L 1 8061904 ms 19-Jun-18 8260B
1,1,1-Trichloroethane* <0.0001 0.0001 0.0005 mg/L 1 8061904 ms 19-Jun-18 8260B
Benzene* <0.0001 0.0001 0.0005 mg/L 1 8061904 ms 19-Jun-18 8260B
1,2-Dichloroethane* <0.0002 0.0002 0.0005 mg/L 1 8061904 ms 19-Jun-18 8260B
Trichloroethene* <0.0002 0.0002 0.0005 mg/L 1 8061904 ms 19-Jun-18 8260B
1,2-Dichloropropane* <0.0001 0.0001 0.0005 mg/L 1 8061904 ms 19-Jun-18 8260B
Bromodichloromethane* <0.0001 0.0001 0.0005 mg/L 1 8061904 ms 19-Jun-18 8260B
cis-1,3-Dichloropropene* <0.00008 0.00008 0.0005 mg/L 1 8061904 ms 19-Jun-18 8260B
Tetrachloroethene* <0.0003 0.0003 0.0005 mg/L 1 8061904 ms 19-Jun-18 8260B

Cardinal Laboratories

PLEASE NOTE: Liability and Damages.

claim is based upon any of the above stated reasons or otherwise. Results relate only to the samples identified above. This report shall not be reproduced except in full with written approval of Cardinal Laboratories.

/,Leg( e ’Z\,&,

D o T

Cardinal’s liability and dient’s exclusive remedy for any claim arising, whether based in contract or tort, shall be limited to the amount paid by client for analyses.
any other cause whatsoever shall be deemed waived unless made in writing and received by Cardinal within thirty (30) days after completion of the applicable service.
including, without limitation, business interruptions, loss of use, or loss of profits incurred by client,

Celey D. Keene, Lab Director/Quality Manager

*=Accredited Analyte

All claims, including those for negligence ar
In no event shall Cardinal be liable for incidental or consequential damage
its subsidiaries, affiliates or successors arising out of or related to the performance of the services hereunder by Cardinal, regardless of whether sur
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CARDINAL
=28 _aboratories

PHONE (575) 393-2326 ° 101 E. MARLAND ° HOBBS, NM 88240

Analytical Results For:

LEA LAND INC Project: LEA LAND DISPOSAL FACILITY Reported:
PO BOX 3247 Project Number: ANNUAL GW MONITORING 02-Jul-18 16:23
CARLSBAD NM, 88220 Project Manager: MIKE STEWART
Fax To: NA
MONITOR WELL #4

H801607-02 (Water)

Reporting )
Analyte Result MDL Limit Units Dilution Batch Analyst Analyzed Method Notes

Cardinal Laboratories

VOLATILES BY GC/MS

trans-1,3-Dichloropropene* <0.00008 0.00008 0.0005 mg/L 1 8061904 ms 19-Jun-18 8260B
1,1,2-Trichloroethane* <0.0001 0.0001 0.0005 mg/L 1 8061904 ms 19-Jun-18 8260B
Dibromochloromethane* <0.0001 0.0001 0.0005 mg/L 1 8061904 ms 19-Jun-18 8260B
Chlorobenzene* <0.0001 0.0001 0.0005 mg/L 1 8061904 ms 19-Jun-18 8260B
Bromoform* <0.0002 0.0002 0.0005 mg/L 1 8061904 ms 19-Jun-18 8260B
1,1,2,2-Tetrachloroethane* <0.0002 0.0002 0.0005 mg/L 1 8061904 ms 19-Jun-18 8260B
1,4 Dichlorobenzene* <0.0001 0.0001 0.0005 mg/L 1 8061904 ms 19-Jun-18 8260B
1,2-Dichlorobenzene* <0.0001 0.0001 0.0005 mg/L 1 8061904 ms 19-Jun-18 8260B
Surrogate: Dibromofluoromethane 97.5 % 86.5-122 8061904 ms 19-Jun-18 82608
Surrogate: Toluene-d8 99.9% 85.7-112 8061904 ms 19-Jun-18 8260B
Surrogate: 4-Bromofluorobenzene 96.3 % 86.3-117 8061904 ms 19-Jun-18 82608

Green Analytical Laboratories

General Chemistry

Chloride* 62.3 5.00 mg/L 5 B806185 AES 21-Jun-18 EPA300.0
Nitrate as N* 3.32 0.100 mg/L 5 B806128 AES 15-Jun-18 EPA300.0
Nitrate+Nitrite as N by IC 3.32 0.120 mg/L 5 [CALC] AES 15-Jun-18 EPA300.0
Nitrite as N* <0.020 0.020 mg/L 1 B806128 AES 14-Jun-18 EPA300.0
Sulfate* 361 25.0 mg/L 25 B806185 AES 22-Jun-18 EPA300.0
Total Organic Carbon* <0.500 0.500 mg/L 1 B806180 aes 21-Jun-18 5310C
Total Recoverable Metals by ICP (E200.7)

Calcium* 48.4 0.100 mg/L 1 B806156 AES 20-Jun-18 EPA200.7
Tron* <0.050 0.050 mg/L 1 B806156 AES 20-Jun-18 EPA200.7
Magnesium* 43.2 0.100 mg/L 1 B806156 AES 20-Jun-18 EPA200.7
Manganese* <0.020 0.020 mg/L 1 B806156 AES 20-Jun-18 EPA200.7
Potassium* 4.92 1.00 mg/L 1 B806156 AES 20-Jun-18 EPA200.7
Sodium* 170 1.00 mg/L 1 B806156 AES 20-Jun-18 EPA200.7

Cardinal Laboratories *=Accredited Analyte

PLEASE NOTE:  Liability and Damages. Cardinal’s liability and dlient’s exclusive remedy for any claim arising, whether based in contract or tort, shall be limited to the amount paid by client for analyses. Al claims, including those for negligence ar
any other cause whatsoever shall be deemed waived unless made in writing and received by Cardinal within thirty (30) days after completion of the applicable service. In no event shall Cardinal be liable for incidental or consequential damage
including, without limitation, business interruptions, loss of use, or loss of profits incurred by client, its subsidiaries, affiliates or successors arising out of or related to the performance of the services hereunder by Cardinal, regardless of whether su
claim is based upon any of the above stated reasons or otherwise. Results relate only to the samples identified above. This report shall not be reproduced except in full with written approval of Cardinal Laboratories.

A S o NP S

Celey D. Keene, Lab Director/Quality Manager
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CARDINAL
=28 _aboratories

PHONE (575) 393-2326 ° 101 E. MARLAND ° HOBBS, NM 88240

Analytical Results For:

LEA LAND INC Project: LEA LAND DISPOSAL FACILITY Reported:

PO BOX 3247 Project Number: ANNUAL GW MONITORING 02-Jul-18 16:23

CARLSBAD NM, 88220 Project Manager: MIKE STEWART

Fax To: NA
MONITOR WELL #4
H801607-02 (Water)
Reporting

Analyte Result MDL Limit Units Dilution Batch Analyst Analyzed Method Notes
Cardinal Laboratories *=Accredited Analyte

PLEASE NOTE:  Liability and Damages. Cardinal’s liability and dlient’s exclusive remedy for any claim arising, whether based in contract or tort, shall be limited to the amount paid by client for analyses. Al claims, including those for negligence ar
any other cause whatsoever shall be deemed waived unless made in writing and received by Cardinal within thirty (30) days after completion of the applicable service. In no event shall Cardinal be liable for incidental or consequential damage
including, without limitation, business interruptions, loss of use, or loss of profits incurred by client, its subsidiaries, affiliates or successors arising out of or related to the performance of the services hereunder by Cardinal, regardless of whether su
claim is based upon any of the above stated reasons or otherwise. Results relate only to the samples identified above. This report shall not be reproduced except in full with written approval of Cardinal Laboratories.

A S o NP S

Celey D. Keene, Lab Director/Quality Manager
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Laboratories

GCARDINAL

PHONE (575) 393-2326 ° 101 E. MARLAND ° HOBBS, NM 88240

Analytical Results For:

LEA LAND INC Project: LEA LAND DISPOSAL FACILITY Reported:
PO BOX 3247 Project Number: ANNUAL GW MONITORING 02-Jul-18 16:23
CARLSBAD NM, 88220 Project Manager: MIKE STEWART
Fax To: NA
MONITOR WELL #5

H801607-03 (Water)

Reporting
Analyte Result MDL Limit Units Dilution Batch Analyst Analyzed Method Notes
Cardinal Laboratories

Inorganic Compounds

Ammonia 0.0700 0.0500 mg/L 1 8061905 AC 19-Jun-18 350.1
AlKalinity, Bicarbonate 224 5.00 mg/L 1 8060705 AC 18-Jun-18 310.1
Alkalinity, Carbonate <1.00 1.00 mg/L 1 8060705 AC 18-Jun-18 310.1
Conductivity* 1370 1.00 uS/cm 1 8061401 AC 14-Jun-18 120.1
pH* 7.70 0.100 pH Units 1 8061401 AC 14-Jun-18 150.1
TDS* 886 5.00 mg/L 1 8061501 AC 18-Jun-18 160.1
Alkalinity, Total* 184 4.00 mg/L 1 8060705 AC 18-Jun-18 310.1
VOLATILES BY GC/MS

Chloromethane* <0.0002 0.0002 0.0005 mg/L 1 8061904 ms 19-Jun-18 8260B
Vinyl chloride* <0.0001 0.0001 0.0005 mg/L 1 8061904 ms 19-Jun-18 8260B
Bromomethane* <0.0003 0.0003 0.0005 mg/L 1 8061904 ms 19-Jun-18 8260B
Chloroethane* <0.0002 0.0002 0.0005 mg/L 1 8061904 ms 19-Jun-18 8260B
Trichlorofluoromethane* <0.0001 0.0001 0.0005 mg/L 1 8061904 ms 19-Jun-18 8260B
1,1-Dichloroethene* <0.0002 0.0002 0.0005 mg/L 1 8061904 ms 19-Jun-18 8260B
Methylene chloride* <0.00009 0.00009 0.0005 mg/L 1 8061904 ms 19-Jun-18 8260B
trans-1,2-Dichloroethene* <0.0002 0.0002 0.0005 mg/L 1 8061904 ms 19-Jun-18 8260B
1,1-Dichloroethane* <0.0001 0.0001 0.0005 mg/L 1 8061904 ms 19-Jun-18 8260B
cis-1,2-Dichloroethene* <0.0002 0.0002 0.0005 mg/L 1 8061904 ms 19-Jun-18 8260B
Chloroform* <0.0001 0.0001 0.0005 mg/L 1 8061904 ms 19-Jun-18 8260B
Carbon tetrachloride* <0.0001 0.0001 0.0005 mg/L 1 8061904 ms 19-Jun-18 8260B
1,1,1-Trichloroethane* <0.0001 0.0001 0.0005 mg/L 1 8061904 ms 19-Jun-18 8260B
Benzene* <0.0001 0.0001 0.0005 mg/L 1 8061904 ms 19-Jun-18 8260B
1,2-Dichloroethane* <0.0002 0.0002 0.0005 mg/L 1 8061904 ms 19-Jun-18 8260B
Trichloroethene* <0.0002 0.0002 0.0005 mg/L 1 8061904 ms 19-Jun-18 8260B
1,2-Dichloropropane* <0.0001 0.0001 0.0005 mg/L 1 8061904 ms 19-Jun-18 8260B
Bromodichloromethane* <0.0001 0.0001 0.0005 mg/L 1 8061904 ms 19-Jun-18 8260B
cis-1,3-Dichloropropene* <0.00008 0.00008 0.0005 mg/L 1 8061904 ms 19-Jun-18 8260B
Tetrachloroethene* <0.0003 0.0003 0.0005 mg/L 1 8061904 ms 19-Jun-18 8260B

Cardinal Laboratories

PLEASE NOTE: Liability and Damages.

claim is based upon any of the above stated reasons or otherwise. Results relate only to the samples identified above. This report shall not be reproduced except in full with written approval of Cardinal Laboratories.

/,Leg( e ’Z\,&,

D o T

Cardinal’s liability and dient’s exclusive remedy for any claim arising, whether based in contract or tort, shall be limited to the amount paid by client for analyses.
any other cause whatsoever shall be deemed waived unless made in writing and received by Cardinal within thirty (30) days after completion of the applicable service.
including, without limitation, business interruptions, loss of use, or loss of profits incurred by client,

Celey D. Keene, Lab Director/Quality Manager

*=Accredited Analyte

All claims, including those for negligence ar
In no event shall Cardinal be liable for incidental or consequential damage
its subsidiaries, affiliates or successors arising out of or related to the performance of the services hereunder by Cardinal, regardless of whether sur
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CARDINAL
=28 _aboratories

PHONE (575) 393-2326 ° 101 E. MARLAND ° HOBBS, NM 88240

Analytical Results For:

LEA LAND INC Project: LEA LAND DISPOSAL FACILITY Reported:
PO BOX 3247 Project Number: ANNUAL GW MONITORING 02-Jul-18 16:23
CARLSBAD NM, 88220 Project Manager: MIKE STEWART
Fax To: NA
MONITOR WELL #5

H801607-03 (Water)

Reporting
Analyte Result MDL Limit Units Dilution Batch Analyst Analyzed Method Notes
Cardinal Laboratories
VOLATILES BY GC/MS
trans-1,3-Dichloropropene* <0.00008 0.00008 0.0005 mg/L 1 8061904 ms 19-Jun-18 8260B
1,1,2-Trichloroethane* <0.0001 0.0001 0.0005 mg/L 1 8061904 ms 19-Jun-18 8260B
Dibromochloromethane* <0.0001 0.0001 0.0005 mg/L 1 8061904 ms 19-Jun-18 8260B
Chlorobenzene* <0.0001 0.0001 0.0005 mg/L 1 8061904 ms 19-Jun-18 8260B
Bromoform* <0.0002 0.0002 0.0005 mg/L 1 8061904 ms 19-Jun-18 8260B
1,1,2,2-Tetrachloroethane* <0.0002 0.0002 0.0005 mg/L 1 8061904 ms 19-Jun-18 82608
1,4 Dichlorobenzene* <0.0001 0.0001 0.0005 mg/L 1 8061904 ms 19-Jun-18 8260B
1,2-Dichlorobenzene* <0.0001 0.0001 0.0005 mg/L 1 8061904 ms 19-Jun-18 8260B
Surrogate: Dibromofluoromethane 102 % 86.5-122 8061904 ms 19-Jun-18 82608
Surrogate: Toluene-d8 102 % 85.7-112 8061904 ms 19-Jun-18 8260B
Surrogate: 4-Bromofluorobenzene 97.0 % 86.3-117 8061904 ms 19-Jun-18 82608
Green Analytical Laboratories
General Chemistry
Chloride* 54.0 5.00 mg/L 5 B806185 AES 21-Jun-18 EPA300.0
Nitrate as N* 3.15 0.100 mg/L 5 B806128 AES 14-Jun-18 EPA300.0
Nitrate+Nitrite as N by IC 3.15 0.120 mg/L 5 [CALC] AES 14-Jun-18 EPA300.0
Nitrite as N* <0.020 0.020 mg/L 1 B806128 AES 14-Jun-18 EPA300.0
Sulfate* 412 25.0 mg/L 25 B806185 AES 22-Jun-18 EPA300.0
Total Organic Carbon* 0.501 0.500 mg/L 1 B806180 aes 21-Jun-18 5310C
Total Recoverable Metals by ICP (E200.7)
Calcium* 58.6 0.100 mg/L 1 B806156 AES 20-Jun-18 EPA200.7
Tron* <0.050 0.050 mg/L 1 B806156 AES 20-Jun-18 EPA200.7
Magnesium* 42.0 0.100 mg/L 1 B806156 AES 20-Jun-18 EPA200.7
Manganese* <0.020 0.020 mg/L 1 B806156 AES 20-Jun-18 EPA200.7
Potassium* 4.14 1.00 mg/L 1 B806156 AES 20-Jun-18 EPA200.7
Sodium* 176 1.00 mg/L 1 B806156 AES 20-Jun-18 EPA200.7

Cardinal Laboratories

PLEASE NOTE: Liability and Damages.

claim is based upon any of the above stated reasons or otherwise. Results relate only to the samples identified above. This report shall not be reproduced except in full with written approval of Cardinal Laboratories.

A S o NP S

Cardinal’s liability and dient’s exclusive remedy for any claim arising, whether based in contract or tort, shall be limited to the amount paid by client for analyses.
any other cause whatsoever shall be deemed waived unless made in writing and received by Cardinal within thirty (30) days after completion of the applicable service.
including, without limitation, business interruptions, loss of use, or loss of profits incurred by client,

Celey D. Keene, Lab Director/Quality Manager

*=Accredited Analyte

All claims, including those for negligence ar

In no event shall Cardinal be liable for incidental or consequential damage
its subsidiaries, affiliates or successors arising out of or related to the performance of the services hereunder by Cardinal, regardless of whether sur
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CARDINAL
=28 _aboratories

PHONE (575) 393-2326 ° 101 E. MARLAND ° HOBBS, NM 88240

Analytical Results For:

LEA LAND INC Project: LEA LAND DISPOSAL FACILITY Reported:

PO BOX 3247 Project Number: ANNUAL GW MONITORING 02-Jul-18 16:23

CARLSBAD NM, 88220 Project Manager: MIKE STEWART

Fax To: NA
MONITOR WELL #5
H801607-03 (Water)
Reporting

Analyte Result MDL Limit Units Dilution Batch Analyst Analyzed Method Notes
Cardinal Laboratories *=Accredited Analyte

PLEASE NOTE:  Liability and Damages. Cardinal’s liability and dlient’s exclusive remedy for any claim arising, whether based in contract or tort, shall be limited to the amount paid by client for analyses. Al claims, including those for negligence ar
any other cause whatsoever shall be deemed waived unless made in writing and received by Cardinal within thirty (30) days after completion of the applicable service. In no event shall Cardinal be liable for incidental or consequential damage
including, without limitation, business interruptions, loss of use, or loss of profits incurred by client, its subsidiaries, affiliates or successors arising out of or related to the performance of the services hereunder by Cardinal, regardless of whether su
claim is based upon any of the above stated reasons or otherwise. Results relate only to the samples identified above. This report shall not be reproduced except in full with written approval of Cardinal Laboratories.

A S o NP S

Celey D. Keene, Lab Director/Quality Manager
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Laboratories

GCARDINAL

PHONE (575) 393-2326 ° 101 E. MARLAND ° HOBBS, NM 88240

Analytical Results For:

LEA LAND INC
PO BOX 3247

CARLSBAD NM, 88220

Project Number:
Project Manager:
Fax To: NA

Project:

LEA LAND DISPOSAL FACILITY
ANNUAL GW MONITORING
MIKE STEWART

02-Jul-18 16:23

Reported:

DUPLICATE SAMPLE
H801607-04 (Water)

Reporting
Analyte Result MDL Limit Units Dilution Batch Analyst Analyzed Method Notes
Cardinal Laboratories

Inorganic Compounds

Ammonia 0.0500 0.0500 mg/L 1 8061905 AC 19-Jun-18 350.1
AlKalinity, Bicarbonate 220 5.00 mg/L 1 8060705 AC 18-Jun-18 310.1
Alkalinity, Carbonate <1.00 1.00 mg/L 1 8060705 AC 18-Jun-18 310.1
Conductivity* 1360 1.00 uS/cm 1 8061401 AC 14-Jun-18 120.1
pH* 7.72 0.100 pH Units 1 8061401 AC 14-Jun-18 150.1
TDS* 874 5.00 mg/L 1 8061501 AC 18-Jun-18 160.1
Alkalinity, Total* 180 4.00 mg/L 1 8060705 AC 18-Jun-18 310.1
VOLATILES BY GC/MS

Chloromethane* <0.0002 0.0002 0.0005 mg/L 1 8061904 ms 19-Jun-18 8260B
Vinyl chloride* <0.0001 0.0001 0.0005 mg/L 1 8061904 ms 19-Jun-18 8260B
Bromomethane* <0.0003 0.0003 0.0005 mg/L 1 8061904 ms 19-Jun-18 8260B
Chloroethane* <0.0002 0.0002 0.0005 mg/L 1 8061904 ms 19-Jun-18 8260B
Trichlorofluoromethane* <0.0001 0.0001 0.0005 mg/L 1 8061904 ms 19-Jun-18 8260B
1,1-Dichloroethene* <0.0002 0.0002 0.0005 mg/L 1 8061904 ms 19-Jun-18 8260B
Methylene chloride* <0.00009 0.00009 0.0005 mg/L 1 8061904 ms 19-Jun-18 8260B
trans-1,2-Dichloroethene* <0.0002 0.0002 0.0005 mg/L 1 8061904 ms 19-Jun-18 8260B
1,1-Dichloroethane* <0.0001 0.0001 0.0005 mg/L 1 8061904 ms 19-Jun-18 8260B
cis-1,2-Dichloroethene* <0.0002 0.0002 0.0005 mg/L 1 8061904 ms 19-Jun-18 8260B
Chloroform* <0.0001 0.0001 0.0005 mg/L 1 8061904 ms 19-Jun-18 8260B
Carbon tetrachloride* <0.0001 0.0001 0.0005 mg/L 1 8061904 ms 19-Jun-18 8260B
1,1,1-Trichloroethane* <0.0001 0.0001 0.0005 mg/L 1 8061904 ms 19-Jun-18 8260B
Benzene* <0.0001 0.0001 0.0005 mg/L 1 8061904 ms 19-Jun-18 8260B
1,2-Dichloroethane* <0.0002 0.0002 0.0005 mg/L 1 8061904 ms 19-Jun-18 8260B
Trichloroethene* <0.0002 0.0002 0.0005 mg/L 1 8061904 ms 19-Jun-18 8260B
1,2-Dichloropropane* <0.0001 0.0001 0.0005 mg/L 1 8061904 ms 19-Jun-18 8260B
Bromodichloromethane* <0.0001 0.0001 0.0005 mg/L 1 8061904 ms 19-Jun-18 8260B
cis-1,3-Dichloropropene* <0.00008 0.00008 0.0005 mg/L 1 8061904 ms 19-Jun-18 8260B
Tetrachloroethene* <0.0003 0.0003 0.0005 mg/L 1 8061904 ms 19-Jun-18 8260B

Cardinal Laboratories

PLEASE NOTE: Liability and Damages.

including, without limitation, business interruptions, loss of use, or loss of profits incurred by client,

Cardinal’s liability and dient’s exclusive remedy for any claim arising, whether based in contract or tort, shall be limited to the amount paid by client for analyses.
any other cause whatsoever shall be deemed waived unless made in writing and received by Cardinal within thirty (30) days after completion of the applicable service.

*=Accredited Analyte

All claims, including those for negligence ar

In no event shall Cardinal be liable for incidental or consequential damage

claim is based upon any of the above stated reasons or otherwise. Results relate only to the samples identified above. This report shall not be reproduced except in full with written approval of Cardinal Laboratories.

/,Leg( e ’Z\,&,

D o T

Celey D. Keene, Lab Director/Quality Manager

its subsidiaries, affiliates or successors arising out of or related to the performance of the services hereunder by Cardinal, regardless of whether sur
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CARDINAL
=28 _aboratories

PHONE (575) 393-2326 ° 101 E. MARLAND ° HOBBS, NM 88240

Analytical Results For:

LEA LAND INC
PO BOX 3247
CARLSBAD NM, 88220

Project:
Project Number:
Project Manager:

LEA LAND DISPOSAL FACILITY
ANNUAL GW MONITORING
MIKE STEWART

Fax To: NA

Reported:
02-Jul-18 16:23

DUPLICATE SAMPLE
H801607-04 (Water)

Reporting
Analyte Result MDL Limit Units Dilution Batch Analyst Analyzed Method Notes
Cardinal Laboratories
VOLATILES BY GC/MS
trans-1,3-Dichloropropene* <0.00008 0.00008 0.0005 mg/L 1 8061904 ms 19-Jun-18 8260B
1,1,2-Trichloroethane* <0.0001 0.0001 0.0005 mg/L 1 8061904 ms 19-Jun-18 8260B
Dibromochloromethane* <0.0001 0.0001 0.0005 mg/L 1 8061904 ms 19-Jun-18 8260B
Chlorobenzene* <0.0001 0.0001 0.0005 mg/L 1 8061904 ms 19-Jun-18 8260B
Bromoform* <0.0002 0.0002 0.0005 mg/L 1 8061904 ms 19-Jun-18 8260B
1,1,2,2-Tetrachloroethane* <0.0002 0.0002 0.0005 mg/L 1 8061904 ms 19-Jun-18 82608
1,4 Dichlorobenzene* <0.0001 0.0001 0.0005 mg/L 1 8061904 ms 19-Jun-18 8260B
1,2-Dichlorobenzene* <0.0001 0.0001 0.0005 mg/L 1 8061904 ms 19-Jun-18 8260B
Surrogate: Dibromofluoromethane 97.8 % 86.5-122 8061904 ms 19-Jun-18 82608
Surrogate: Toluene-d8 101 % 85.7-112 8061904 ms 19-Jun-18 8260B
Surrogate: 4-Bromofluorobenzene 99.8 % 86.3-117 8061904 ms 19-Jun-18 82608
Green Analytical Laboratories
General Chemistry
Chloride* 53.2 5.00 mg/L 5 B806185 AES 21-Jun-18 EPA300.0
Nitrate as N* 3.16 0.100 mg/L 5 B806128 AES 14-Jun-18 EPA300.0
Nitrate+Nitrite as N by IC 3.16 0.120 mg/L 5 [CALC] AES 14-Jun-18 EPA300.0
Nitrite as N* <0.020 0.020 mg/L 1 B806128 AES 14-Jun-18 EPA300.0
Sulfate* 408 25.0 mg/L 25 B806185 AES 22-Jun-18 EPA300.0
Total Organic Carbon* 0.595 0.500 mg/L 1 B806180 aes 21-Jun-18 5310C
Total Recoverable Metals by ICP (E200.7)
Calcium* 59.1 0.100 mg/L 1 B806156 AES 20-Jun-18 EPA200.7
Tron* <0.050 0.050 mg/L 1 B806156 AES 20-Jun-18 EPA200.7
Magnesium* 42.5 0.100 mg/L 1 B806156 AES 20-Jun-18 EPA200.7
Manganese* <0.020 0.020 mg/L 1 B806156 AES 20-Jun-18 EPA200.7
Potassium* 4.20 1.00 mg/L 1 B806156 AES 20-Jun-18 EPA200.7
Sodium* 177 1.00 mg/L 1 B806156 AES 20-Jun-18 EPA200.7

Cardinal Laboratories

PLEASE NOTE: Liability and Damages.

claim is based upon any of the above stated reasons or otherwise. Results relate only to the samples identified above. This report shall not be reproduced except in full with written approval of Cardinal Laboratories.

A S o NP S

Cardinal’s liability and dient’s exclusive remedy for any claim arising, whether based in contract or tort, shall be limited to the amount paid by client for analyses.
any other cause whatsoever shall be deemed waived unless made in writing and received by Cardinal within thirty (30) days after completion of the applicable service.
including, without limitation, business interruptions, loss of use, or loss of profits incurred by client,

Celey D. Keene, Lab Director/Quality Manager

*=Accredited Analyte

All claims, including those for negligence ar

In no event shall Cardinal be liable for incidental or consequential damage
its subsidiaries, affiliates or successors arising out of or related to the performance of the services hereunder by Cardinal, regardless of whether sur
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CARDINAL
=28 _aboratories

PHONE (575) 393-2326 ° 101 E. MARLAND ° HOBBS, NM 88240

Analytical Results For:

LEA LAND INC Project: LEA LAND DISPOSAL FACILITY Reported:
PO BOX 3247 Project Number: ANNUAL GW MONITORING 02-Jul-18 16:23
CARLSBAD NM, 88220 Project Manager: MIKE STEWART

Fax To: NA

DUPLICATE SAMPLE

H801607-04 (Water)
Reporting
Analyte Result MDL Limit Units Dilution Batch Analyst Analyzed Method Notes
Cardinal Laboratories *=Accredited Analyte

PLEASE NOTE:  Liability and Damages. Cardinal’s liability and dlient’s exclusive remedy for any claim arising, whether based in contract or tort, shall be limited to the amount paid by client for analyses. Al claims, including those for negligence ar
any other cause whatsoever shall be deemed waived unless made in writing and received by Cardinal within thirty (30) days after completion of the applicable service. In no event shall Cardinal be liable for incidental or consequential damage
including, without limitation, business interruptions, loss of use, or loss of profits incurred by client, its subsidiaries, affiliates or successors arising out of or related to the performance of the services hereunder by Cardinal, regardless of whether su
claim is based upon any of the above stated reasons or otherwise. Results relate only to the samples identified above. This report shall not be reproduced except in full with written approval of Cardinal Laboratories.

A S o NP S

Celey D. Keene, Lab Director/Quality Manager
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CARDINAL
Laboratories

PHONE (575) 393-2326 ° 101 E. MARLAND ° HOBBS, NM 88240

Analytical Results For:

LEA LAND INC Project: LEA LAND DISPOSAL FACILITY Reported:
PO BOX 3247 Project Number: ANNUAL GW MONITORING 02-Jul-18 16:23
CARLSBAD NM, 88220 Project Manager: MIKE STEWART
Fax To: NA
FIELD BLANK

H801607-05 (Water)

Reporting )
Analyte Result MDL Limit Units Dilution Batch Analyst Analyzed Method Notes

Cardinal Laboratories

VOLATILES BY GC/MS

Chloromethane* <0.0002 0.0002 0.0005 mg/L 1 8061904 ms 19-Jun-18 8260B
Vinyl chloride* <0.0001 0.0001 0.0005 mg/L 1 8061904 ms 19-Jun-18 82608
Bromomethane* <0.0003 0.0003 0.0005 mg/L 1 8061904 ms 19-Jun-18 8260B
Chloroethane* <0.0002 0.0002 0.0005 mg/L 1 8061904 ms 19-Jun-18 8260B
Trichlorofluoromethane* <0.0001 0.0001 0.0005 mg/L 1 8061904 ms 19-Jun-18 8260B
1,1-Dichloroethene* <0.0002 0.0002 0.0005 mg/L 1 8061904 ms 19-Jun-18 8260B
Methylene chloride* <0.00009 0.00009 0.0005 mg/L 1 8061904 ms 19-Jun-18 8260B
trans-1,2-Dichloroethene* <0.0002 0.0002 0.0005 mg/L 1 8061904 ms 19-Jun-18 8260B
1,1-Dichloroethane* <0.0001 0.0001 0.0005 mg/L 1 8061904 ms 19-Jun-18 8260B
cis-1,2-Dichloroethene* <0.0002 0.0002 0.0005 mg/L 1 8061904 ms 19-Jun-18 8260B
Chloroform* <0.0001 0.0001 0.0005 mg/L 1 8061904 ms 19-Jun-18 8260B
Carbon tetrachloride* <0.0001 0.0001 0.0005 mg/L 1 8061904 ms 19-Jun-18 8260B
1,1,1-Trichloroethane* <0.0001 0.0001 0.0005 mg/L 1 8061904 ms 19-Jun-18 8260B
Benzene* <0.0001 0.0001 0.0005 mg/L 1 8061904 ms 19-Jun-18 8260B
1,2-Dichloroethane* <0.0002 0.0002 0.0005 mg/L 1 8061904 ms 19-Jun-18 8260B
Trichloroethene* <0.0002 0.0002 0.0005 mg/L 1 8061904 ms 19-Jun-18 8260B
1,2-Dichloropropane* <0.0001 0.0001 0.0005 mg/L 1 8061904 ms 19-Jun-18 82608
Bromodichloromethane* <0.0001 0.0001 0.0005 mg/L 1 8061904 ms 19-Jun-18 8260B
cis-1,3-Dichloropropene* <0.00008 0.00008 0.0005 mg/L 1 8061904 ms 19-Jun-18 8260B
Tetrachloroethene* <0.0003 0.0003 0.0005 mg/L 1 8061904 ms 19-Jun-18 8260B
trans-1,3-Dichloropropene* <0.00008 0.00008 0.0005 mg/L 1 8061904 ms 19-Jun-18 8260B
1,1,2-Trichloroethane* <0.0001 0.0001 0.0005 mg/L 1 8061904 ms 19-Jun-18 8260B
Dibromochloromethane* <0.0001 0.0001 0.0005 mg/L 1 8061904 ms 19-Jun-18 8260B
Chlorobenzene* <0.0001 0.0001 0.0005 mg/L 1 8061904 ms 19-Jun-18 8260B
Bromoform* <0.0002 0.0002 0.0005 mg/L 1 8061904 ms 19-Jun-18 8260B
1,1,2,2-Tetrachloroethane* <0.0002 0.0002 0.0005 mg/L 1 8061904 ms 19-Jun-18 8260B
1,4 Dichlorobenzene* <0.0001 0.0001 0.0005 mg/L 1 8061904 ms 19-Jun-18 8260B
1,2-Dichlorobenzene* <0.0001 0.0001 0.0005 mg/L 1 8061904 ms 19-Jun-18 8260B
Surrogate: Dibromofluoromethane 98.2 % 86.5-122 8061904 ms 19-Jun-18 8260B

Cardinal Laboratories *=Accredited Analyte

PLEASE NOTE:  Liability and Damages. Cardinal’s liability and dlient’s exclusive remedy for any claim arising, whether based in contract or tort, shall be limited to the amount paid by client for analyses. Al claims, including those for negligence ar
any other cause whatsoever shall be deemed waived unless made in writing and received by Cardinal within thirty (30) days after completion of the applicable service. In no event shall Cardinal be liable for incidental or consequential damage
including, without limitation, business interruptions, loss of use, or loss of profits incurred by client, its subsidiaries, affiliates or successors arising out of or related to the performance of the services hereunder by Cardinal, regardless of whether su
claim is based upon any of the above stated reasons or otherwise. Results relate only to the samples identified above. This report shall not be reproduced except in full with written approval of Cardinal Laboratories.

P SN

Celey D. Keene, Lab Director/Quality Manager

| Page150f29 |




CARDINAL
=28 _aboratories

PHONE (575) 393-2326 ° 101 E. MARLAND ° HOBBS, NM 88240

Analytical Results For:

LEA LAND INC Project: LEA LAND DISPOSAL FACILITY Reported:

PO BOX 3247 Project Number: ANNUAL GW MONITORING 02-Jul-18 16:23
CARLSBAD NM, 88220 Project Manager: MIKE STEWART

Fax To: NA
FIELD BLANK
H801607-05 (Water)
Reporting
Analyte Result MDL Limit Units Dilution Batch Analyst Analyzed Method Notes

Cardinal Laboratories

VOLATILES BY GC/MS
Surrogate: Toluene-d8 102 % 85.7-112 8061904 ms 19-Jun-18 8260B
Surrogate: 4-Bromofluorobenzene 989 % 86.3-117 8061904 ms 19-Jun-18 8260B
Cardinal Laboratories *=Accredited Analyte

PLEASE NOTE:  Liability and Damages. Cardinal’s liability and dlient’s exclusive remedy for any claim arising, whether based in contract or tort, shall be limited to the amount paid by client for analyses. Al claims, including those for negligence ar
any other cause whatsoever shall be deemed waived unless made in writing and received by Cardinal within thirty (30) days after completion of the applicable service. In no event shall Cardinal be liable for incidental or consequential damage
including, without limitation, business interruptions, loss of use, or loss of profits incurred by client, its subsidiaries, affiliates or successors arising out of or related to the performance of the services hereunder by Cardinal, regardless of whether su
claim is based upon any of the above stated reasons or otherwise. Results relate only to the samples identified above. This report shall not be reproduced except in full with written approval of Cardinal Laboratories.

A S o NP S

Celey D. Keene, Lab Director/Quality Manager
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CARDINAL
Laboratories

PHONE (575) 393-2326 ° 101 E. MARLAND ° HOBBS, NM 88240

Analytical Results For:

LEA LAND INC Project: LEA LAND DISPOSAL FACILITY Reported:
PO BOX 3247 Project Number: ANNUAL GW MONITORING 02-Jul-18 16:23
CARLSBAD NM, 88220 Project Manager: MIKE STEWART
Fax To: NA
TRIP BLANK

H801607-06 (Water)

Reporting )
Analyte Result MDL Limit Units Dilution Batch Analyst Analyzed Method Notes

Cardinal Laboratories

VOLATILES BY GC/MS

Chloromethane* <0.0002 0.0002 0.0005 mg/L 1 8061904 ms 19-Jun-18 8260B
Vinyl chloride* <0.0001 0.0001 0.0005 mg/L 1 8061904 ms 19-Jun-18 82608
Bromomethane* <0.0003 0.0003 0.0005 mg/L 1 8061904 ms 19-Jun-18 8260B
Chloroethane* <0.0002 0.0002 0.0005 mg/L 1 8061904 ms 19-Jun-18 8260B
Trichlorofluoromethane* <0.0001 0.0001 0.0005 mg/L 1 8061904 ms 19-Jun-18 8260B
1,1-Dichloroethene* <0.0002 0.0002 0.0005 mg/L 1 8061904 ms 19-Jun-18 8260B
Methylene chloride* <0.00009 0.00009 0.0005 mg/L 1 8061904 ms 19-Jun-18 8260B
trans-1,2-Dichloroethene* <0.0002 0.0002 0.0005 mg/L 1 8061904 ms 19-Jun-18 8260B
1,1-Dichloroethane* <0.0001 0.0001 0.0005 mg/L 1 8061904 ms 19-Jun-18 8260B
cis-1,2-Dichloroethene* <0.0002 0.0002 0.0005 mg/L 1 8061904 ms 19-Jun-18 8260B
Chloroform* <0.0001 0.0001 0.0005 mg/L 1 8061904 ms 19-Jun-18 8260B
Carbon tetrachloride* <0.0001 0.0001 0.0005 mg/L 1 8061904 ms 19-Jun-18 8260B
1,1,1-Trichloroethane* <0.0001 0.0001 0.0005 mg/L 1 8061904 ms 19-Jun-18 8260B
Benzene* <0.0001 0.0001 0.0005 mg/L 1 8061904 ms 19-Jun-18 8260B
1,2-Dichloroethane* <0.0002 0.0002 0.0005 mg/L 1 8061904 ms 19-Jun-18 8260B
Trichloroethene* <0.0002 0.0002 0.0005 mg/L 1 8061904 ms 19-Jun-18 8260B
1,2-Dichloropropane* <0.0001 0.0001 0.0005 mg/L 1 8061904 ms 19-Jun-18 82608
Bromodichloromethane* <0.0001 0.0001 0.0005 mg/L 1 8061904 ms 19-Jun-18 8260B
cis-1,3-Dichloropropene* <0.00008 0.00008 0.0005 mg/L 1 8061904 ms 19-Jun-18 8260B
Tetrachloroethene* <0.0003 0.0003 0.0005 mg/L 1 8061904 ms 19-Jun-18 8260B
trans-1,3-Dichloropropene* <0.00008 0.00008 0.0005 mg/L 1 8061904 ms 19-Jun-18 8260B
1,1,2-Trichloroethane* <0.0001 0.0001 0.0005 mg/L 1 8061904 ms 19-Jun-18 8260B
Dibromochloromethane* <0.0001 0.0001 0.0005 mg/L 1 8061904 ms 19-Jun-18 8260B
Chlorobenzene* <0.0001 0.0001 0.0005 mg/L 1 8061904 ms 19-Jun-18 8260B
Bromoform* <0.0002 0.0002 0.0005 mg/L 1 8061904 ms 19-Jun-18 8260B
1,1,2,2-Tetrachloroethane* <0.0002 0.0002 0.0005 mg/L 1 8061904 ms 19-Jun-18 8260B
1,4 Dichlorobenzene* <0.0001 0.0001 0.0005 mg/L 1 8061904 ms 19-Jun-18 8260B
1,2-Dichlorobenzene* <0.0001 0.0001 0.0005 mg/L 1 8061904 ms 19-Jun-18 8260B
Surrogate: Dibromofluoromethane 99.6 % 86.5-122 8061904 ms 19-Jun-18 8260B

Cardinal Laboratories *=Accredited Analyte

PLEASE NOTE:  Liability and Damages. Cardinal’s liability and dlient’s exclusive remedy for any claim arising, whether based in contract or tort, shall be limited to the amount paid by client for analyses. Al claims, including those for negligence ar
any other cause whatsoever shall be deemed waived unless made in writing and received by Cardinal within thirty (30) days after completion of the applicable service. In no event shall Cardinal be liable for incidental or consequential damage
including, without limitation, business interruptions, loss of use, or loss of profits incurred by client, its subsidiaries, affiliates or successors arising out of or related to the performance of the services hereunder by Cardinal, regardless of whether su
claim is based upon any of the above stated reasons or otherwise. Results relate only to the samples identified above. This report shall not be reproduced except in full with written approval of Cardinal Laboratories.

P SN

Celey D. Keene, Lab Director/Quality Manager
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CARDINAL
=28 _aboratories

PHONE (575) 393-2326 ° 101 E. MARLAND ° HOBBS, NM 88240

Analytical Results For:

LEA LAND INC Project: LEA LAND DISPOSAL FACILITY Reported:

PO BOX 3247 Project Number: ANNUAL GW MONITORING 02-Jul-18 16:23
CARLSBAD NM, 88220 Project Manager: MIKE STEWART

Fax To: NA
TRIP BLANK
H801607-06 (Water)
Reporting
Analyte Result MDL Limit Units Dilution Batch Analyst Analyzed Method Notes

Cardinal Laboratories

VOLATILES BY GC/MS
Surrogate: Toluene-d8 98.1 % 85.7-112 8061904 ms 19-Jun-18 8260B
Surrogate: 4-Bromofluorobenzene 96.4 % 86.3-117 8061904 ms 19-Jun-18 8260B
Cardinal Laboratories *=Accredited Analyte

PLEASE NOTE:  Liability and Damages. Cardinal’s liability and dlient’s exclusive remedy for any claim arising, whether based in contract or tort, shall be limited to the amount paid by client for analyses. Al claims, including those for negligence ar
any other cause whatsoever shall be deemed waived unless made in writing and received by Cardinal within thirty (30) days after completion of the applicable service. In no event shall Cardinal be liable for incidental or consequential damage
including, without limitation, business interruptions, loss of use, or loss of profits incurred by client, its subsidiaries, affiliates or successors arising out of or related to the performance of the services hereunder by Cardinal, regardless of whether su
claim is based upon any of the above stated reasons or otherwise. Results relate only to the samples identified above. This report shall not be reproduced except in full with written approval of Cardinal Laboratories.

A S o NP S

Celey D. Keene, Lab Director/Quality Manager
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CARDINAL
8 _aboratories

PHONE (575) 393-2326 ° 101 E. MARLAND ° HOBBS, NM 88240

Analytical Results For:

Project: LEA LAND DISPOSAL FACILITY
Project Number: ANNUAL GW MONITORING
Project Manager: MIKE STEWART

Fax To: NA

Reported:
02-Jul-18 16:23

LEA LAND INC
PO BOX 3247
CARLSBAD NM, 88220

Inorganic Compounds - Quality Control

Cardinal Laboratories

Reporting Spike Source %REC RPD
Analyte Result Limit Units Level Result %REC Limits RPD Limit Notes
Batch 8060705 - General Prep - Wet Chem
Blank (8060705-BLK1) Prepared & Analyzed: 07-Jun-18
Alkalinity, Carbonate ND 1.00 mg/L
Alkalinity, Bicarbonate 5.00 5.00 mg/L
Alkalinity, Total 4.00 4.00 mg/L
LCS (8060705-BS1) Prepared & Analyzed: 07-Jun-18
Alkalinity, Carbonate ND 2.50 mg/L 80-120
Alkalinity, Bicarbonate 355 12.5 mg/L 80-120
Alkalinity, Total 290 10.0 mg/L 250 116 80-120
LCS Dup (8060705-BSD1) Prepared & Analyzed: 07-Jun-18
Alkalinity, Carbonate ND 2.50 mg/L 80-120 20
Alkalinity, Bicarbonate 318 12.5 mg/L 80-120 11.2 20
Alkalinity, Total 260 10.0 mg/L 250 104 80-120 10.9 20
Batch 8061401 - General Prep - Wet Chem
LCS (8061401-BS1) Prepared & Analyzed: 14-Jun-18
Conductivity 486 uS/cm 500 97.2 80-120
pH 6.96 pH Units 7.00 99.4 90-110
Duplicate (8061401-DUP1) Source: H801607-01 Prepared & Analyzed: 14-Jun-18
Conductivity 1520 1.00 uS/cm 1510 0.925 20
pH 7.78 0.100  pH Units 7.72 0.774 20
Batch 8061501 - Filtration
Blank (8061501-BLK1) Prepared: 15-Jun-18 Analyzed: 18-Jun-18
TDS ND 5.00 mg/L

Cardinal Laboratories

PLEASE NOTE: Liability and Damages.

Cardinal’s liability and dient’s exclusive remedy for any claim arising, whether based in contract or tort, shall be limited to the amount paid by client for analyses.
any other cause whatsoever shall be deemed waived unless made in writing and received by Cardinal within thirty (30) days after completion of the applicable service.
including, without limitation, business interruptions, loss of use, or loss of profits incurred by client,

*=Accredited Analyte

All claims, including those for negligence ar
In no event shall Cardinal be liable for incidental or consequential damage
its subsidiaries, affiliates or successors arising out of or related to the performance of the services hereunder by Cardinal, regardless of whether sur

claim is based upon any of the above stated reasons or otherwise. Results relate only to the samples identified above. This report shall not be reproduced except in full with written approval of Cardinal Laboratories.

A S o NP S

Celey D. Keene, Lab Director/Quality Manager
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Laboratories

(‘CARDINAL

PHONE (575) 393-2326 ° 101 E. MARLAND ° HOBBS, NM 88240

Analytical Results For:

LEA LAND INC Project: LEA LAND DISPOSAL FACILITY Reported:
PO BOX 3247 Project Number: ANNUAL GW MONITORING 02-Jul-18 16:23
CARLSBAD NM, 88220 Project Manager: MIKE STEWART

Fax To: NA

Inorganic Compounds - Quality Control

Cardinal Laboratories

Reporting Spike Source %REC RPD
Analyte Result Limit Units Level Result %REC Limits RPD Limit Notes
Batch 8061501 - Filtration
LCS (8061501-BS1) Prepared: 15-Jun-18 Analyzed: 18-Jun-18
TDS 512 5.00 mg/L 527 97.2 80-120
Duplicate (8061501-DUP1) Source: H801607-01 Prepared: 15-Jun-18 Analyzed: 18-Jun-18
TDS 872 5.00 mg/L 818 6.39 20
Batch 8061905 - General Prep - Wet Chem
Blank (8061905-BLK1) Prepared & Analyzed: 19-Jun-18
Ammonia ND 0.0500 mg/L
LCS (8061905-BS1) Prepared & Analyzed: 19-Jun-18
Ammonia 1.88 0.0500 mg/L 2.00 94.0 80-120
Duplicate (8061905-DUP1) Source: H801607-01 Prepared & Analyzed: 19-Jun-18
Ammonia 0.100 0.0500 mg/L 0.0900 10.5 20
Matrix Spike (8061905-MS1) Source: H801607-01 Prepared & Analyzed: 19-Jun-18
Ammonia 191 0.0500 mg/L 2.00 0.0900 91.0 70-130

Cardinal Laboratories *=Accredited Analyte
PLEASE NOTE:  Liability and Damages. Cardinal’s liability and dlient’s exclusive remedy for any claim arising, whether based in contract or tort, shall be limited to the amount paid by client for analyses. Al claims, including those for negligence ar
any other cause whatsoever shall be deemed waived unless made in writing and received by Cardinal within thirty (30) days after completion of the applicable service. In no event shall Cardinal be liable for incidental or consequential damage
including, without limitation, business interruptions, loss of use, or loss of profits incurred by client, its subsidiaries, affiliates or successors arising out of or related to the performance of the services hereunder by Cardinal, regardless of whether su
claim is based upon any of the above stated reasons or otherwise. Results relate only to the samples identified above. This report shall not be reproduced except in full with written approval of Cardinal Laboratories.

A S o NP S

Celey D. Keene, Lab Director/Quality Manager
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CARDINAL
Laboratories

PHONE (575) 393-2326 ° 101 E. MARLAND ° HOBBS, NM 88240

Analytical Results For:

LEA LAND INC Project: LEA LAND DISPOSAL FACILITY Reported:
PO BOX 3247 Project Number: ANNUAL GW MONITORING 02-Jul-18 16:23
CARLSBAD NM, 88220 Project Manager: MIKE STEWART

Fax To: NA

VOLATILES BY GC/MS - Quality Control

Cardinal Laboratories

Reporting Spike Source %REC RPD
Analyte Result Limit Units Level Result %REC Limits RPD Limit Notes
Batch 8061904 - Volatiles
Blank (8061904-BLK1) Prepared & Analyzed: 19-Jun-18
Chloromethane ND 0.0005 mg/L
Vinyl chloride ND 0.0005 mg/L
Bromomethane ND 0.0005 mg/L
Chloroethane ND 0.0005 mg/L
Trichlorofluoromethane ND 0.0005 mg/L
1,1-Dichloroethene ND 0.0005 mg/L
Methylene chloride ND 0.0005 mg/L
trans-1,2-Dichloroethene ND 0.0005 mg/L
1,1-Dichloroethane ND 0.0005 mg/L
cis-1,2-Dichloroethene ND 0.0005 mg/L
Chloroform ND 0.0005 mg/L
Carbon tetrachloride ND 0.0005 mg/L
1,1,1-Trichloroethane ND 0.0005 mg/L
Benzene ND 0.0005 mg/L
1,2-Dichloroethane ND 0.0005 mg/L
Trichloroethene ND 0.0005 mg/L
1,2-Dichloropropane ND 0.0005 mg/L
Bromodichloromethane ND 0.0005 mg/L
cis-1,3-Dichloropropene ND 0.0005 mg/L
Tetrachloroethene ND 0.0005 mg/L
trans-1,3-Dichloropropene ND 0.0005 mg/L
1,1,2-Trichloroethane ND 0.0005 mg/L
Dibromochloromethane ND 0.0005 mg/L
Chlorobenzene ND 0.0005 mg/L
Bromoform ND 0.0005 mg/L
1,1,2,2-Tetrachloroethane ND 0.0005 mg/L
1,4 Dichlorobenzene ND 0.0005 mg/L
1,2-Dichlorobenzene ND 0.0005 mg/L
Surrogate: Dibromofluoromethane 0.0100 mg/L 0.0100 100 86.5-122
Surrogate: Toluene-d8 0.00980 mg/L 0.0100 98.0 85.7-112
Surrogate: 4-Bromofluorobenzene 0.00971 mg/L 0.0100 97.1 86.3-117

Cardinal Laboratories

PLEASE NOTE: Liability and Damages.

*=Accredited Analyte

Cardinal’s liability and dient’s exclusive remedy for any claim arising, whether based in contract or tort, shall be limited to the amount paid by client for analyses. All claims, including those for negligence ar

any other cause whatsoever shall be deemed waived unless made in writing and received by Cardinal within thirty (30) days after completion of the applicable service. In no event shall Cardinal be liable for incidental or consequential damage

including, without limitation, business interruptions, loss of use, or loss of profits incurred by client,

its subsidiaries, affiliates or successors arising out of or related to the performance of the services hereunder by Cardinal, regardless of whether sur

claim is based upon any of the above stated reasons or otherwise. Results relate only to the samples identified above. This report shall not be reproduced except in full with written approval of Cardinal Laboratories.

P SN

Celey D. Keene, Lab Director/Quality Manager
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CARDINAL
Laboratories

PHONE (575) 393-2326 ° 101 E. MARLAND ° HOBBS, NM 88240

Analytical Results For:

LEA LAND INC Project: LEA LAND DISPOSAL FACILITY Reported:
PO BOX 3247 Project Number: ANNUAL GW MONITORING 02-Jul-18 16:23
CARLSBAD NM, 88220 Project Manager: MIKE STEWART

Fax To: NA

VOLATILES BY GC/MS - Quality Control

Cardinal Laboratories

Reporting Spike Source %REC RPD

Analyte Result Limit Units Level Result %REC Limits RPD Limit Notes
Batch 8061904 - Volatiles
LCS (8061904-BS1) Prepared & Analyzed: 19-Jun-18
Chloromethane 0.018 0.0005 mg/L 0.0200 90.5 63.7-134
Vinyl chloride 0.018 0.0005 mg/L 0.0200 87.6 69.6-123
Bromomethane 0.018 0.0005 mg/L 0.0200 90.4 57.9-133
Chloroethane 0.019 0.0005 mg/L 0.0200 93.8 62.4-134
Trichlorofluoromethane 0.018 0.0005 mg/L 0.0200 87.6 62.6-142
1,1-Dichloroethene 0.017 0.0005 mg/L 0.0200 85.8 65-126
Methylene chloride 0.019 0.0005 mg/L 0.0200 95.6 43.1-162
trans-1,2-Dichloroethene 0.018 0.0005 mg/L 0.0200 90.8 76.6-122
1,1-Dichloroethane 0.018 0.0005 mg/L 0.0200 90.2 80.9-121
cis-1,2-Dichloroethene 0.019 0.0005 mg/L 0.0200 97.1 76.8-126
Chloroform 0.018 0.0005 mg/L 0.0200 88.4 82.5-123
Carbon tetrachloride 0.019 0.0005 mg/L 0.0200 97.0 77.5-136
1,1,1-Trichloroethane 0.018 0.0005 mg/L 0.0200 90.9 88.3-127
Benzene 0.018 0.0005 mg/L 0.0200 88.0 84.9-121
1,2-Dichloroethane 0.017 0.0005 mg/L 0.0200 86.0 76.9-133
Trichloroethene 0.017 0.0005 mg/L 0.0200 86.6 82.8-120
1,2-Dichloropropane 0.019 0.0005 mg/L 0.0200 96.4 80.2-126
Bromodichloromethane 0.018 0.0005 mg/L 0.0200 87.6 84.1-130
cis-1,3-Dichloropropene 0.017 0.0005 mg/L 0.0200 86.4 76.8-130
Tetrachloroethene 0.018 0.0005 mg/L 0.0200 88.0 65.3-133
trans-1,3-Dichloropropene 0.017 0.0005 mg/L 0.0200 87.4 80.1-132
1,1,2-Trichloroethane 0.017 0.0005 mg/L 0.0200 85.0 82.3-117
Dibromochloromethane 0.018 0.0005 mg/L 0.0200 883 75.2-137
Chlorobenzene 0.018 0.0005 mg/L 0.0200 88.2 76.8-125
Bromoform 0.018 0.0005 mg/L 0.0200 90.8 54.1-155
1,1,2,2-Tetrachloroethane 0.017 0.0005 mg/L 0.0200 85.4 72.8-123
1,4 Dichlorobenzene 0.018 0.0005 mg/L 0.0200 90.4 71.5-122
1,2-Dichlorobenzene 0.017 0.0005 mg/L 0.0200 852 73.9-123
Surrogate: Dibromofluoromethane 0.00990 mg/L 0.0100 99.0 86.5-122
Surrogate: Toluene-d8 0.0101 mg/L 0.0100 101 85.7-112
Surrogate: 4-Bromofluorobenzene 0.00988 mg/L 0.0100 98.8 86.3-117

Cardinal Laboratories *=Accredited Analyte

PLEASE NOTE:  Liability and Damages. Cardinal’s liability and dlient’s exclusive remedy for any claim arising, whether based in contract or tort, shall be limited to the amount paid by client for analyses. Al claims, including those for negligence ar
any other cause whatsoever shall be deemed waived unless made in writing and received by Cardinal within thirty (30) days after completion of the applicable service. In no event shall Cardinal be liable for incidental or consequential damage
including, without limitation, business interruptions, loss of use, or loss of profits incurred by client, its subsidiaries, affiliates or successors arising out of or related to the performance of the services hereunder by Cardinal, regardless of whether su
claim is based upon any of the above stated reasons or otherwise. Results relate only to the samples identified above. This report shall not be reproduced except in full with written approval of Cardinal Laboratories.

P SN

Celey D. Keene, Lab Director/Quality Manager
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CARDINAL
Laboratories

PHONE (575) 393-2326 ° 101 E. MARLAND ° HOBBS, NM 88240

Analytical Results For:

LEA LAND INC Project: LEA LAND DISPOSAL FACILITY Reported:
PO BOX 3247 Project Number: ANNUAL GW MONITORING 02-Jul-18 16:23
CARLSBAD NM, 88220 Project Manager: MIKE STEWART

Fax To: NA

VOLATILES BY GC/MS - Quality Control

Cardinal Laboratories

Reporting Spike Source %REC RPD
Analyte Result Limit Units Level Result %REC Limits RPD Limit Notes
Batch 8061904 - Volatiles
LCS Dup (8061904-BSD1) Prepared & Analyzed: 19-Jun-18
Chloromethane 0.019 0.0005 mg/L 0.0200 94.8 63.7-134 4.64 20.9
Vinyl chloride 0.018 0.0005 mg/L 0.0200 87.8 69.6-123 0.228 16.7
Bromomethane 0.018 0.0005 mg/L 0.0200 91.8 57.9-133 1.54 332
Chloroethane 0.018 0.0005 mg/L 0.0200 92.4 62.4-134 1.50 29.5
Trichlorofluoromethane 0.017 0.0005 mg/L 0.0200 87.4 62.6-142 0.228 24.9
1,1-Dichloroethene 0.018 0.0005 mg/L 0.0200 883 65-126 2.87 154
Methylene chloride 0.020 0.0005 mg/L 0.0200 99.0 43.1-162 3.55 9.96
trans-1,2-Dichloroethene 0.017 0.0005 mg/L 0.0200 87.4 76.6-122 3.87 11.5
1,1-Dichloroethane 0.017 0.0005 mg/L 0.0200 87.4 80.9-121 3.10 7.62
cis-1,2-Dichloroethene 0.019 0.0005 mg/L 0.0200 93.9 76.8-126 3.35 8.74
Chloroform 0.017 0.0005 mg/L 0.0200 83.7 82.5-123 5.52 833
Carbon tetrachloride 0.019 0.0005 mg/L 0.0200 92.7 77.5-136 4.53 9.31
1,1,1-Trichloroethane 0.017 0.0005 mg/L 0.0200 87.0 88.3-127 4.38 7.44 BS2
Benzene 0.017 0.0005 mg/L 0.0200 86.6 84.9-121 1.55 7.79
1,2-Dichloroethane 0.017 0.0005 mg/L 0.0200 87.1 76.9-133 1.27 83
Trichloroethene 0.017 0.0005 mg/L 0.0200 858 82.8-120 0.986 6.6
1,2-Dichloropropane 0.019 0.0005 mg/L 0.0200 95.4 80.2-126 1.15 6.21
Bromodichloromethane 0.017 0.0005 mg/L 0.0200 84.8 84.1-130 325 7.88
cis-1,3-Dichloropropene 0.017 0.0005 mg/L 0.0200 83.2 76.8-130 3.78 10.6
Tetrachloroethene 0.017 0.0005 mg/L 0.0200 83.9 65.3-133 4.83 21.1
trans-1,3-Dichloropropene 0.017 0.0005 mg/L 0.0200 85.1 80.1-132 2.67 12.4
1,1,2-Trichloroethane 0.017 0.0005 mg/L 0.0200 859 82.3-117 1.05 12.7
Dibromochloromethane 0.017 0.0005 mg/L 0.0200 86.8 75.2-137 1.71 10.7
Chlorobenzene 0.017 0.0005 mg/L 0.0200 839 76.8-125 4.94 10.9
Bromoform 0.018 0.0005 mg/L 0.0200 89.4 54.1-155 1.61 23.6
1,1,2,2-Tetrachloroethane 0.018 0.0005 mg/L 0.0200 8384 72.8-123 334 26
1,4 Dichlorobenzene 0.018 0.0005 mg/L 0.0200 88.0 71.5-122 2.80 7.03
1,2-Dichlorobenzene 0.017 0.0005 mg/L 0.0200 85.1 73.9-123 0.0587 9.07
Surrogate: Dibromofluoromethane 0.00979 mg/L 0.0100 97.9 86.5-122
Surrogate: Toluene-d8 0.00975 mg/L 0.0100 97.5 85.7-112
Surrogate: 4-Bromofluorobenzene 0.00974 mg/L 0.0100 97.4 86.3-117

Cardinal Laboratories *=Accredited Analyte

PLEASE NOTE:  Liability and Damages. Cardinal’s liability and dlient’s exclusive remedy for any claim arising, whether based in contract or tort, shall be limited to the amount paid by client for analyses. Al claims, including those for negligence ar
any other cause whatsoever shall be deemed waived unless made in writing and received by Cardinal within thirty (30) days after completion of the applicable service. In no event shall Cardinal be liable for incidental or consequential damage
including, without limitation, business interruptions, loss of use, or loss of profits incurred by client, its subsidiaries, affiliates or successors arising out of or related to the performance of the services hereunder by Cardinal, regardless of whether su
claim is based upon any of the above stated reasons or otherwise. Results relate only to the samples identified above. This report shall not be reproduced except in full with written approval of Cardinal Laboratories.

P SN

Celey D. Keene, Lab Director/Quality Manager
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CARDINAL
8 _aboratories

PHONE (575) 393-2326 ° 101 E. MARLAND ° HOBBS, NM 88240

Analytical Results For:

LEA LAND INC Project: LEA LAND DISPOSAL FACILITY Reported:
PO BOX 3247 Project Number: ANNUAL GW MONITORING 02-Jul-18 16:23
CARLSBAD NM, 88220 Project Manager: MIKE STEWART

Fax To: NA

General Chemistry - Quality Control

Green Analytical Laboratories

Reporting Spike Source %REC RPD

Analyte Result Limit Units Level Result %REC Limits RPD Limit Notes
Batch B806128 - General Prep - Wet Chem
Blank (B806128-BLK1) Prepared & Analyzed: 14-Jun-18
Nitrite as N ND 0.020 mg/L
Nitrate as N ND 0.020 mg/L
LCS (B806128-BS1) Prepared & Analyzed: 14-Jun-18
Nitrate as N 1.06 0.020 mg/L 1.00 106 90-110
Nitrite as N 1.03 0.020 mg/L 1.00 103 90-110
LCS Dup (B806128-BSD1) Prepared & Analyzed: 14-Jun-18
Nitrite as N 1.00 0.020 mg/L 1.00 100 90-110 2.59 20
Nitrate as N 1.01 0.020 mg/L 1.00 101 90-110 4.52 20
Batch B806180 - General Prep - Wet Chem
Blank (B806180-BLK1) Prepared & Analyzed: 21-Jun-18
Total Organic Carbon ND 0.500 mg/L
LCS (B806180-BS1) Prepared & Analyzed: 21-Jun-18
Total Organic Carbon 10.1 0.500 mg/L 10.0 101 85-115
LCS Dup (B806180-BSD1) Prepared & Analyzed: 21-Jun-18
Total Organic Carbon 10.1 0.500 mg/L 10.0 101 85-115 0.297 20
Batch B806185 - General Prep - Wet Chem
Blank (B806185-BLK1) Prepared & Analyzed: 21-Jun-18
Chloride ND 1.00 mg/L
Sulfate ND 1.00 mg/L

Cardinal Laboratories *=Accredited Analyte

PLEASE NOTE:  Liability and Damages. Cardinal’s liability and dlient’s exclusive remedy for any claim arising, whether based in contract or tort, shall be limited to the amount paid by client for analyses. Al claims, including those for negligence ar
any other cause whatsoever shall be deemed waived unless made in writing and received by Cardinal within thirty (30) days after completion of the applicable service. In no event shall Cardinal be liable for incidental or consequential damage
including, without limitation, business interruptions, loss of use, or loss of profits incurred by client, its subsidiaries, affiliates or successors arising out of or related to the performance of the services hereunder by Cardinal, regardless of whether su
claim is based upon any of the above stated reasons or otherwise. Results relate only to the samples identified above. This report shall not be reproduced except in full with written approval of Cardinal Laboratories.
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Celey D. Keene, Lab Director/Quality Manager
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CARDINAL
=28 _aboratories

PHONE (575) 393-2326 ° 101 E. MARLAND ° HOBBS, NM 88240

Analytical Results For:

LEA LAND INC Project: LEA LAND DISPOSAL FACILITY Reported:
PO BOX 3247 Project Number: ANNUAL GW MONITORING 02-Jul-18 16:23
CARLSBAD NM, 88220 Project Manager: MIKE STEWART

Fax To: NA

General Chemistry - Quality Control

Green Analytical Laboratories

Reporting Spike Source %REC RPD

Analyte Result Limit Units Level Result %REC Limits RPD Limit Notes
Batch B806185 - General Prep - Wet Chem
LCS (B806185-BS1) Prepared & Analyzed: 21-Jun-18
Chloride 235 1.00 mg/L 25.0 93.9 90-110
Sulfate 23.6 1.00 mg/L 25.0 943 90-110
LCS Dup (B806185-BSD1) Prepared & Analyzed: 21-Jun-18
Sulfate 234 1.00 mg/L 25.0 93.4 90-110 0.997 20
Chloride 233 1.00 mg/L 25.0 932 90-110 0.782 20

Cardinal Laboratories *=Accredited Analyte

PLEASE NOTE:  Liability and Damages. Cardinal’s liability and dlient’s exclusive remedy for any claim arising, whether based in contract or tort, shall be limited to the amount paid by client for analyses. Al claims, including those for negligence ar
any other cause whatsoever shall be deemed waived unless made in writing and received by Cardinal within thirty (30) days after completion of the applicable service. In no event shall Cardinal be liable for incidental or consequential damage
including, without limitation, business interruptions, loss of use, or loss of profits incurred by client, its subsidiaries, affiliates or successors arising out of or related to the performance of the services hereunder by Cardinal, regardless of whether su
claim is based upon any of the above stated reasons or otherwise. Results relate only to the samples identified above. This report shall not be reproduced except in full with written approval of Cardinal Laboratories.
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Celey D. Keene, Lab Director/Quality Manager
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CARDINAL
=28 _aboratories

PHONE (575) 393-2326 ° 101 E. MARLAND ° HOBBS, NM 88240

Analytical Results For:

LEA LAND INC
PO BOX 3247
CARLSBAD NM, 88220

Project:
Project Number:
Project Manager:
Fax To:

LEA LAND DISPOSAL FACILITY

ANNUAL GW MONITORING
MIKE STEWART

NA

02-Jul-18 16:23

Reported:

Total Recoverable Metals by ICP (E200.7) - Quality Control

Green Analytical Laboratories

Reporting Spike Source %REC RPD
Analyte Result Limit Units Level Result %REC Limits RPD Limit Notes
Batch B806156 - Total Rec. 200.7/200.8/200.2
Blank (B806156-BLK1) Prepared: 19-Jun-18 Analyzed: 20-Jun-18
Sodium ND 1.00 mg/L
Manganese ND 0.020 mg/L
Iron ND 0.050 mg/L
Potassium ND 1.00 mg/L
Calcium ND 0.100 mg/L
Magnesium ND 0.100 mg/L
LCS (B806156-BS1) Prepared: 19-Jun-18 Analyzed: 20-Jun-18
Iron 4.14 0.050 mg/L 4.00 103 85-115
Sodium 3.52 1.00 mg/L 3.24 109 85-115
Manganese 2.19 0.020 mg/L 2.00 109 85-115
Magnesium 21.1 0.100 mg/L 20.0 105 85-115
Potassium 8.54 1.00 mg/L 8.00 107 85-115
Calcium 427 0.100 mg/L 4.00 107 85-115
LCS Dup (B806156-BSD1) Prepared: 19-Jun-18 Analyzed: 20-Jun-18
Sodium 3.52 1.00 mg/L 3.24 109 85-115 0.0456 20
Calcium 424 0.100 mg/L 4.00 106 85-115 0.569 20
Iron 4.17 0.050 mg/L 4.00 104 85-115 0.702 20
Magnesium 21.0 0.100 mg/L 20.0 105 85-115 0.492 20
Potassium 8.57 1.00 mg/L 8.00 107 85-115 0.344 20
Manganese 2.18 0.020 mg/L 2.00 109 85-115 0.262 20

Cardinal Laboratories

PLEASE NOTE: Liability and Damages.

A S o NP S

Cardinal’s liability and dient’s exclusive remedy for any claim arising, whether based in contract or tort, shall be limited to the amount paid by client for analyses.
any other cause whatsoever shall be deemed waived unless made in writing and received by Cardinal within thirty (30) days after completion of the applicable service.
including, without limitation, business interruptions, loss of use, or loss of profits incurred by client,
claim is based upon any of the above stated reasons or otherwise. Results relate only to the samples identified above. This report shall not be reproduced except in full with written approval of Cardinal Laboratories.

Celey D. Keene, Lab Director/Quality Manager

*=Accredited Analyte

All claims, including those for negligence ar
In no event shall Cardinal be liable for incidental or consequential damage
its subsidiaries, affiliates or successors arising out of or related to the performance of the services hereunder by Cardinal, regardless of whether sur
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CARDINAL
Laboratories

PHONE (575) 393-2326 ° 101 E. MARLAND ° HOBBS, NM 88240

Notes and Definitions

M5 Sample was chosen for matrix spike. Spike recovery did not meet laboratory acceptance criteria, possible matrix interference
in sample.

BS2 Blank spike recovery below laboratory acceptance criteria. Results for analyte potentially biased low.

ND Analyte NOT DETECTED at or above the reporting limit

RPD Relative Percent Difference

Hok Samples not received at proper temperature of 6°C or below.

*kk Insufficient time to reach temperature.

- Chloride by SM4500CI-B does not require samples be received at or below 6°C

Samples reported on an as received basis (wet) unless otherwise noted on report

Cardinal Laboratories *=Accredited Analyte

PLEASE NOTE:  Liability and Damages. Cardinal’s liability and dlient’s exclusive remedy for any claim arising, whether based in contract or tort, shall be limited to the amount paid by client for analyses. Al claims, including those for negligence ar
any other cause whatsoever shall be deemed waived unless made in writing and received by Cardinal within thirty (30) days after completion of the applicable service. In no event shall Cardinal be liable for incidental or consequential damage
including, without limitation, business interruptions, loss of use, or loss of profits incurred by client, its subsidiaries, affiliates or successors arising out of or related to the performance of the services hereunder by Cardinal, regardless of whether su
claim is based upon any of the above stated reasons or otherwise. Results relate only to the samples identified above. This report shall not be reproduced except in full with written approval of Cardinal Laboratories.

P SN

Celey D. Keene, Lab Director/Quality Manager
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Table 3-2 NMED Approved Reduced Parameter List

Physical Organic Inorganic
Specific Conductance Bromodichloromethane—‘il,z-Dichloroethane (EDC) Ammonia-N
Temperature Bromoform 1,1-Dichloroethene Bicarbonate
Water Elevation Bromomethane Cis-1,2-Dichloroethene Calkcium
pH Carbon tetrachloride Trans-1,2-dichloroethene Carbonate

Chlorobenzene 1,2-dichloropropane Chloride
Chloroethane Cis-1,3-dichloropropene Iron
Chloroform Trans-1,3-dichloropropene | Magnesium
Chloromethane Methylene chloride Manganese
Dibromochloromethane | 1,1,2,2-tetrachloroethane Nitrate-N
1,2-dichlorobenzene Tetrachloroethene Potassium
1,4-dichlorobenzene 1,1,1-trichloroethane “Sodium
1,1-dichloroethane 1,1,2-trichloroethane Sulfate
Vinyl Chloride Trichloroethene Total Dissolved Solids

Trichlorofluoromethane

Total Organic Carbon

Benzene

Note: Parameter list approved in NMED Solid Waste Bureau correspondence to Michael Stewart,
American Environmental Consulting LLC, dated June 28, 2011. Deletion of 1,3-dichlorobenzene
approved in NMED Solid Waste Bureau correspondence dated November 3, 2011. Deletion of 1,2-
dibromoethane (EDB) approved in NMED Solid Waste Bureau correspondence dated July 19, 2012.
Deletion of phosphate approved in NMED Solid Waste Bureau correspondence dated November 6,
2012. Most recent version of corrected Table 3-2 added to Groundwater Monitoring and Systems Plan
on November 6, 2012.
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APPENDIX 2

SUMMARY OF PARAMETER LIST CONSTITUENTS

Notes:

1. Only the constituents are currently included in the required suite are included.

2. The volatile organic compounds are not included because there have only been a limited
number of detects that are discussed in the text.



APPENDIX 2 - SUMMARY OF HISTORICAL GROUNDWATER DATA

MW-2 SUMMARY OF APPLICABLE ANALYTICAL DATA

Ammonia-N Calcium Chloride Carbonate Bicarbonate Iron Magnesium Manganese
09/17/97 <0.01 95 92 <10 210 0.0092 87 <0.005
03/23/98 <0.05 80 89 <10 150 <0.005 90 0.008
03/15/00 <0.5 101 120 0 134 0.1 77 0.1
07/11/01 <0.1 99.2 132 0 146 0.412 75.6 <0.05
12/04/01 <0.1 54.6 135 138 <0.150 49 <0.0125
04/19/04 <0.10 99.6 134 135 <0.10 76.7 0.0326
01/14/10 <1 210
03/19/10 0.868] 110 135 <1.00 160 1.07 80.7 0.044
12/20/10 <1 88 113 <1 120 0.147 68 <0.005
06/29/11 1.54 84.4 130 <1.00 110 0.135 64.1 <0.00269
12/08/11 1.4 79.8 115 40 70 0.239 60.6 <0.00269
06/25/12 <1 92.4 1091J <1 115 1.38 69.5 0.01
12/18/12 <0.443 96.2 111 <1.00 159 2.09 70.9 0.026
06/25/13 0.42 131 <1 129 1.29 65.5 0.009
06/17/14 12.6 73.4 102 <20 115 0.0593 56.4 <0.00201
06/17/15 <1 63.7 71.4 <20 148 0.148 45.2 0.008
06/13/16 <0.535 68 101 <20 160 0.011 53.5 0.003
06/27/17 <0.0500 54.8 84.3 <1.00 215 <0.203 45.1 <0.132
06/13/18 0.09 50.6 79.8 <1.00 205 <0.050 40.1 <0.020

Nitrate Potassium  Sodium Sulfate TDS SC pH

09/17/97 0.84 5.2 300 950 1700 2300
03/23/98 0.91 5.8 1900 1000 1700 2600
03/15/00 2.6 6 275 870 1670 2390
07/11/01 2.53 7.05 1018 521 1686 2036
12/04/01 2.62 7.2 5630 935 1560
04/19/04 2.8 6.49 277 850 1600 2190
01/14/10
03/19/10 2.74 9.97 289 816 1590 1790 7.71
12/20/10 2.57 9 300 776 1626 2160 7.75
06/29/11 2.90 7.04 289 828 1524 2180 7.36
12/08/11 2.2 6.85 263 676 1568 2230 7.42
06/25/12 2.41 9.42 318 787 1488 2260 7.45
12/18/12 2.47 7.24 312 960 1472 2200 7.50
06/25/13 2.49 5.49 308 761 1352 2230 7.58
06/17/14 2.96 5.73 288 708 1380 2020 8.39
06/17/15 2.88 5.09 280 614 1290 1840 7.97
06/13/16 3.01 5.62 290 639 1220 1780 7.93
06/27/17 3.06 5.02 258 537 1110 1560 7.71
06/13/18 3.36 5.33 224 462 818 1510 7.72

All units mg/1 except SC (umhos/cm) and pH (pH units)
NR = LLI no longer required to sample for this constituent; J = estimated value

July 2018

TDS = total dissolved solids;

1/3

SC = specific conductance;



APPENDIX 2 - SUMMARY OF HISTORICAL GROUNDWATER DATA

MW-4 SUMMARY OF APPLICABLE ANALYTICAL DATA

Ammonia-N Calcium  Chloride Carbonate Bicarbonate Iron Magnesium Manganese
09/17/97 0.013 50 54 <10 210 0.008 41 <0.005
03/23/98 <0.05 42 50 <10 130 0.045 37 <0.005
03/15/00 <0.5 50 65 0 138 <0.1 45 <0.03
07/11/01 <0.1 48.4 72 0 178 0.31 43.1 <0.05
12/04/01 <0.1 44.4 77 152 <0.150 44.5 <0.0125
04/19/04 <0.10 48.6 74.5 147 0.518 433 0.0126
01/14/10 <1 133
03/19/10 0.616J 63.4 88.9 <1.00 140 0.947 54.9 0.015
12/20/10 <1 49 61 <1 120 0 44 <0.005
06/29/11 1.40 433 62.7 <1.00 150 0.056 39.8 <0.00269
12/08/11 0.84] 40.3 62.1 <1.00 220 0.041 35.9 <0.00269
06/25/12 <l 49.3 63.8 <1 134 0.169 44.5 <0.005
12/18/12 0.56 51 62.8 <1.00 166 0.011 46.2 <0.00290
06/25/13 <1.00 50 60.2 <1.0 124 0.024 46.1 <0.005
06/17/14 4.06 49.2 64.2 <20 121 0.0347 44.7 <0.00201
06/17/15 <1 49.2 61.9 <20 137 0.019 443 0.001
06/13/16 <0.535 50.3 63.4 <20 144 0.011 45.2  <0.000382
06/27/17 0.120 47.3 62.7 <1.00 185 <0.203 44.0 <0.132
06/13/18 0.05 48.4 62.3 <1.00 190 <0.050 43.2 <0.020

Nitrate Potassium Sodium Sulfate TDS SC pH

09/17/97 2.3 6.5 190 480 970 1400 7.9
03/23/98 1.4 6.1 1200 430 880 1300 8.4
03/15/00 3.7 5 165 400 875 1292 8.07
07/11/01 3.37 5.95 267 574 906 1247 7.8
12/04/01 3.56 5.79 166 452 802
04/19/04 3.6 5.46 157 386 868 1290 7.9
01/14/10
03/19/10 4.09 7.85 167 463 1020 1470 8.01
12/20/10 3 8 166 367 830 1290 7.90
06/29/11 3.17 5.25 159 423 862 1330 7.88
12/08/11 0.826 5.55 147 360 819 1510 7.83
06/25/12 3.11 6.81 173 424 978 1540 7.81
12/18/12 2.88 4.94 177 434 844 1510 7.56
06/25/13 3.1 4.92 174 406 792 1520 7.55
06/17/14 3.36 5.44 165 402 876 1330 8.33
06/17/15 3.1 4.51 170 366 864 1260 7.90
06/13/16 3.34 4.89 176 372 836 1250 7.87
06/27/17 341 4.27 175 413 862 1240 7.84
06/13/18 3.32 4.92 170 361 778 1280 7.74

All units mg/1 except SC (umhos/cm) and pH (pH units) TDS = total dissolved solids;  SC = specific conductance;
NR = LLI no longer required to sample for this constituent; J = estimated value

July 2018 2/3



APPENDIX 2 - SUMMARY OF HISTORICAL GROUNDWATER DATA

MW-5 SUMMARY OF APPLICABLE ANALYTICAL DATA

Ammonia-N Calcium  Chloride Carbonate  Bicarbonate Iron  Magnesium Manganese
09/17/97 <0.01 60 48 <10 210 <0.005 38 0.032
03/23/98 <0.05 51 52 <10 170 0.029 46 0.029
03/15/00 <0.5 65 58 0 172 0.1 46 0.07
07/11/01 <0.1 61.5 62.5 0 232 0.378 43.8 <0.05
12/04/01 <0.1 57.7 68 171 <0.150 45.7 <0.0125
04/19/04 <0.10 63.2 64.5 164 1.23 453 0.0732
01/14/10 <1 170
03/19/10 0.616J 68.6 55.8 <1.00 200 0.794 47.6 0.019
12/20/10 <1 60 54 <1 150 0.372 44 0
06/29/11 1.60 56.4 54.8 <1.00 160 0.126 414 <0.00269
12/08/11 1.04/0.924]  88.7/85.7 53.9/552 <1.00/<1.00  160/140  0.072/0.068  64.5/61.8 B
06/25/12 <1/l 61.6/62 52.2/57.5 <1/l 147/149 0.328/0.686 44.9/452  <0.005/0.006
12/18/12 <0.443/<0.443  63.8/61.8 53.5/52.5 <1.00/<1.00 176/186 0.053/0.1 46/44.7 <<06000022990(;
06/25/13 <1.00/2.1 63.2/63.3 52.1/56.5 <1.00/<1.00 148/140  0.0220/0.047 46.2/45.5 <0.005/<0.005
06/17/14 1.68/1.54 82.8/64.8 56.4/55.8 <20/<20 125/134 3.95/0.457 49.3/45.1 0.119/0.0058
06/17/15 <1/<l  63.3/63.7 78.2/71.4 <20/<20 155/148 0.173/0.148 44.9/45.2 0.009/0.008
06/13/16 <0.535/<0.535 64.8/64 57.8/60.5 <20/<20 171/171 0.01/0.011 47.3/45.9 0.001/0.001
06/27/17 <0.0500/<0.0500 58.2/58.0 55.0/54.9 <1.00/<1.00 220/210  <0.203/<0.203 43.4/43.8 <0.132/<0.132
06/13/18 0.07/0.05  58.6/59.1 54/53.2  <1.00/<1.00 224/220 <0.050/<0.050 42/42.5 <0.020/<0.020

Nitrate  Potassium Sodium Sulfate TDS SC pH

09/17/97 1.8 5 170 470 990 1300 7.8
03/23/98 24 4.3 1200 400 960 1200 8.5
03/15/00 3.3 5 179 450 962 1385 7.93
07/11/01 3.06 5.83 287 555 965 1324 7.93
12/04/01 3.35 5.68 176 500 939
04/19/04 3.37 5.42 193 440 1020 1380 7.8
01/14/10
03/19/10 3.45 6.71 162 436 868 1380 7.92
12/20/10 3 7 173 408 890 1350 7.9
06/29/11 3.16 491 172 475 924 1410 7.75
12/08/11 2.68/2.69 10.50/9.51 148/149 412/419 910/872 1580 7.79
06/25/12 2.92/2.93 6.2/6.16  182/182 470/484 902/822 1610 7.68
12/18/12 2.51/2.46 4.29/4.53  186/180 459/455 898/930 1370 7.49
06/25/13 5.84/2.8 3.74/3.65  186/186 450/454 902/908 1480 7.51
06/17/14 3.23/3.18  6.42/495  181/168 456/453 888/944 1270/1410 8.3/8.29
06/17/15 2.98/2.82  4.08/4.07  180/180 694/455 908/968 1340/1390 7.84/7.85
06/13/16 3.01/3.08 4.34/442  195/192 424/415 928/916 1320/1290 7.79/7.77
06/27/17 3.10/3.13  3.83/3.95  183/182 468/470 894/906 1320/1330 7.85/7.78
06/13/18 3.15/3.16 4.14/42  176/177 412/408 886/874 1370/1360 7.7/7.72

All units mg/1 except SC (umhos/cm) and pH (pH units)
NR = LLI no longer required to sample for this constituent; J = estimated value

July 2018

TDS = total dissolved solids;

3/3

SC = specific conductance;
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APPENDIX E - GROUNDWATER DATA BASE



SUBSECTION A
MW-2
Sample Date

INORGANIC CONSTITUENT 9/17/1997 3/23/1998 3/15/2000 7/11/2001 12/4/2001 4/19/2004 1/14/2010 3/19/2010 AML PQL Background
Antimony (Sb)(h) <0.01 <0.01 <0.003 <0.006 <0.005 <0.005 - <0.0123 0.003 0.020 PQL
Arsenic (h) <0.005 <0.005 <0.01 <0.05 <0.005 <0.010 - <0.00540 0.005 0.005 PQL
Barium (h) 0.016 0.013 <0.02 <1 0.0288 0.0128 - 0.033 0.5 0.001 0.0177
Beryllium (h) <0.005 <0.001 <0.002 <0.002 0.00068 <0.001 - <0.002 0.002 0.002 0.0007
Cadmium (h) <0.005 <0.005 <0.002 <0.005 <0.001 <0.002 -- <0.00209| 0.0025 0.001 PQL
Chromium (h) <0.005 <0.005 <0.01 <0.005 <0.005 <0.005 - 0.003J 0.025 0.001 PQL
Cobalt (i) <0.005 <0.005 <0.03 <0.05 <0.0125 <0.010 - <0.005 0.025 0.001 PQL
Copper (a) <0.005 | <0.005 <0.05 <0.5 <0.005 | <0.005 — <0.005 0.5 0.002 PQL
Lead (h) <0.005 <0.005 <0.01 <0.00375 | <0.00375 <0.006 - <0.005 0.025 0.005 PQL
Nickel (h) <0.005 <0.005 <0.75 0.102 0.0133 <0.005 -- <0.005 0.1 0.005 0.058
Selenium (h) 0.018 0.014 0.068 <0.01 0.086 0.0417 - 0.069 0.025 0.010 0.046
Silver (h) <0.005 <0.005 <0.01 <0.05 <0.005 <0.005 - <0.005 0.025 0.005 PQL
Thallium (h) <0.005 <0.005 <0.001 <0.001 <0.001 <0.005 - <0.00674 0.001 0.020 PQL
Vanadium (h) <0.005 <0.005 0.08 <0.005 <0.025 0.0269 -- 0.03 0.00975* 0.005 0.0535
Zinc (a) 0.029 0.02 0.07 <1 0.0329 0.0109 - <0.005 5 0.007 0.0326
[Aluminum (i) <0.05 <0.05 <3.0 <1 <0.125 <0.10 - 1.19 3.75 0.005 PQL
Boron (i) - - 0.6 0.661 0.816 0.664 0.514 0.614 0.5625 0.050 0.6853
Chloride (a) 92 89 120 132 135 134 - 135 187.5 2.500 117
Cyanide (h) <0.02 <0.02 <0.1 <0.1 <0.01 <0.010 - <0.015 0.1 0.010 PQL
Fluoride (h) <0.05 0.12 <0.4 0.66 0.514 0.528 - 0.42J 0.8 0.980 0.456
(liron (a) 0.0092 | <0.005 0.1 0.412 <0.150 <0.10 — 1.07 0.75 0.010 0.174
([Manganese (a) <0.005 0.008 0.1 <0.05 | <0.0125 | 0.0326 - 0.044 0.15 0.003 0.047
Mercury (h) <0.0002 <0.0002 <0.001 <0.002 <0.0002 <0.0002 -- <0.0002 0.001 0.000 PQL
Molybdenum (i) <0.005 <0.005 <0.05 <0.5 0.0279 0.0255 - 0.033 0.75 0.010 0.027
Nitrate-N (h) 0.84 091 2.6 2.53 2.62 2.8 - 2.74 5 0.100 2.05
Sulfate (a) 950 1000 870 521 935 850 - 816 450 25.000 854
Uranium (h) <0.01 <0.01 <2.5 <0.20 .0665+0.0140.071+0.004 - <0.0242 0.015 0.050 PQL
Radium, combined 226/228 (h) 2.7 1.6 <5.0 0.594+0.23 | 0.45+0.21 | <0.5+0.4 - 1.72 2.5 2.15
ORGANIC CONSTITUENT

Acetone (h) <0.020 <0.020 <0.100 <0.010 <0.020 <0.020 - <0.01 0.0195* 0.010 PQL
Acrylonitrile (h) <0.020 <0.020 <0.20 <0.010 <0.020 <0.020 - <0.001 0.00195* 0.001 PQL
Benzene (h) <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 -- 0.35J 0.0025 0.001 PQL
"Bromochloromethane (h) <0.001 <0.001 <0.002 <0.001 <0.001 <0.001 - <0.001 0.00195* 0.001 PQL
"Bromodichloromethane (h) <0.001 <0.001 <0.005 <0.001 <0.001 <0.001 - <0.001 0.00195* 0.001 PQL
Bromoform (h) <0.002 <0.002 <0.015 <0.002 <0.001 <0.001 - <0.001 0.00195* 0.001 PQL
Carbon disulfide (h) <0.001 <0.001 <0.10 <0.001 <0.001 <0.001 - <0.001 0.00195* 0.001 PQL
Carbon tetrachloride (h) <0.001 <0.001 <0.002 <0.001 <0.001 <0.001 - <0.001 0.0025 0.001 PQL
Chlorobenzene (h) <0.001 <0.001 <0.005 <0.001 <0.001 <0.001 -- <0.001 0.05 0.001 PQL
Chloroethane (h) <0.002 <0.002 <0.010 <0.001 <0.001 <0.001 - <0.001 0.00195* 0.001 PQL
Chloroform (h) <0.001 <0.001 <0.005 <0.001 <0.001 <0.001 - <0.001 0.05 0.001 PQL
Dibromochloromethane (h) <0.001 <0.001 <0.005 <0.001 <0.001 <0.001 -- <0.001 0.00195* 0.001 PQL
1,2-dichlorobenzene (h) - - - - <0.001 <0.001 <0.001 <0.001 0.3 0.001 PQL
1,4-dichlorobenzene (h) <0.001 <0.001 <0.015 <0.001 <0.001 <0.001 - <0.001 0.0375 0.001 PQL
trans-1,4-dichloro-2-butene (h) <0.002 <0.002 <0.10 <0.001 - - <0.01 <0.01 0.0195* 0.010 PQL
1,1-dichloroethane (h) <0.001 <0.001 <0.005 <0.001 <0.001 <0.001 - <0.001 0.0125 0.001 PQL
1,2-dichloroethane (h) <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 - <0.001 0.0025 0.001 PQL
1,1-dichloroethylene (h) <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 - <0.001 0.0025 0.001 PQL
cis-1,2-Dichloroethylene - - <0.005 - <0.001 <0.001 - <0.001 0.035 0.001 PQL
trans-1,2-Dichloroethylene - - <0.005 - <0.001 <0.001 - <0.001 0.05 0.001 PQL
1,2-dichloropropane (h) <0.001 <0.001 <0.0005 <0.001 <0.001 <0.001 - <0.001 0.0025 0.001 PQL
cis-1,3-dichloropropene (h) <0.001 <0.001 <0.020 <0.001 <0.001 <0.001 - <0.001 0.00195* 0.001 PQL
trans-1,3-dichloropropene (h) <0.001 <0.001 <0.010 <0.001 <0.001 <0.001 -- <0.001 0.00195* 0.001 PQL
Ethylbenzene (h) <0.001 <0.001 <0.005 <0.001 <0.001 <0.001 - <0.001 0.35 0.001 PQL
2-hexanone (h) <0.010 <0.010 <0.050 <0.010 <0.005 <0.005 - <0.005 0.00975* 0.005 PQL
Methyl bromide (h) <0.002 <0.002 <0.020 <0.001 <0.001 <0.001 - <0.005 0.00975* 0.005 PQL
Methyl chloride (h) <0.002 <0.002 <0.001 <0.002 <0.001 <0.001 - <0.001 | 0.00195* 0.001 PQL
"Methylene bromide (h) <0.001 <0.001 <0.020 <0.001 <0.001 <0.001 - <0.001 0.00195* 0.001 PQL
Methylene chloride (h) <0.002 <0.002 <0.001 <0.002 <0.005 <0.005 - <0.005 0.0025 0.001 PQL
Methyl ethyl ketone (h) <0.020 <0.020 <0.010 <0.010 <0.020 <0.020 - <0.005 0.00975* 0.005 PQL
Methyl iodide (h) <0.002 <0.002 <0.040 <0.001 <0.005 <0.005 - <0.005 0.00975* 0.005 PQL
4-methyl-2-pentanone (h) <0.001 <0.001 <0.015 <0.010 <0.005 <0.005 - <0.005 0.00975* 0.005 PQL
Styrene (h) <0.001 <0.001 <0.010 <0.001 <0.001 <0.001 - <0.001 0.05 0.001 PQL
1,1,1,2-tetrachloroethane (h) <0.001 <0.001 <0.005 <0.001 <0.001 <0.001 - <0.001 0.00195* 0.001 PQL




1,1,2,2-tetrachloroethane (h) <0.001 <0.001 <0.005 <0.001 <0.001 <0.001 -- <0.001 0.005 0.001 PQL
Tetrachloroethylene (h) <0.001 <0.001 <0.0005 <0.001 <0.001 <0.001 -- <0.001 0.0025 0.001 PQL
Toluene (h) <0.001 <0.001 <0.005 <0.001 <0.002 <0.002 -- <0.001 0.375 0.001 PQL
1,1,1-trichloroethane (h) <0.001 <0.001 <0.005 <0.001 <0.001 <0.001 -- <0.001 0.03 0.001 PQL
1,1,2-trichloroethane (h) <0.001 <0.001 <0.002 <0.001 <0.001 <0.001 -- <0.001 0.0025 0.001 PQL
Trichloroethylene (h) <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 -- <0.001 0.0025 0.001 PQL
Trichlorofluoromethane (h) <0.001 <0.001 <0.010 <0.001 <0.001 <0.001 -- <0.001 0.00195* 0.001 PQL
1,2,3-trichloropropane (h) <0.001 <0.001 <0.010 <0.001 <0.001 <0.001 -- <0.001 0.00195* 0.001 PQL
Vinyl acetate (h) <0.002 <0.002 <0.050 <0.010 <0.010 <0.010 -- <0.005 | 0.00975* 0.005 PQL
Vinyl chloride (h) <0.002 <0.002 <0.0004 <0.001 <0.001 <0.001 -- <0.001 0.0005 0.001 PQL
Xylenes, total (h) <0.002 <0.002 <0.005 <0.003 <0.003 <0.003 -- <0.001 0.31 0.001 PQL
1,2-Dibromoethane (EDB) <0.00001 | <0.00001 | <0.000025| <0.00026 | <0.00001 | <0.00001 -- <0.00014 | 0.000025 0.001 PQL
1,2-dibromo-3-chloropropane (h) | <0.00002 | <0.00002 | <0.00010 [ <0.001 <0.00001 | <0.00001 -- <0.00065| 0.0001 0.005 PQL
Phenols (a) <0.005 <0.005 <0.003 <0.005 <0.005 -- -- <0.000484| 0.0025 0.00001 PQL
"Benzo(a)pyrene (h) <0.0001 <0.0001 <0.0001 | <0.00009 [ <0.00012 | <0.00012 -- <0.00159 | 0.0001 0.000 PQL
"Naphthalene (h) <0.001 <0.001 <0.010 | <0.00009 [ <0.0005 | <0.0005 - <0.000466| 0.015 0.000 PQL
"PCBS (h) <0.00005 | <0.00005 | <0.00005 | <0.007 [ <0.00005 | <0.000505 -- <0.000148| 0.00025 0.000 PQL




SUBSECTION A

MW-3
Sample Date

INORGANIC CONSTITUENT  3/15/2000 7/11/2001 12/4/2001 4/19/2004 3/19/2010 AML PQL Background
Antimony (Sb)(h) <0.003 <0.006 <0.005 <0.005 [ <0.0123 | 0.003 0.020 PQL
Arsenic (h) <0.01 <0.05 <0.005 <0.010 [<0.00540| 0.005 0.005 PQL
Barium (h) 0.04 <1 0.0261 0.0163 0.017 0.5 0.001 0.03
Beryllium (h) <0.002 <0.002 [ <0.0005 [ <0.001 <0.002 0.002 0.002 PQL
Cadmium (h) <0.002 <0.005 <0.001 <0.002 [ <0.00209| 0.0025 0.001 PQL
Chromium (h) <0.01 <0.005 <0.005 <0.005 <0.005 0.025 0.001 PQL
Cobalt (i) <0.03 <0.05 <0.0125 | <0.010 <0.005 0.025 0.001 PQL
Copper (a) <0.05 <0.5 <0.005 <0.005 <0.005 0.5 0.002 PQL
Lead (h) <0.01 [<0.00375|<0.00375| <0.006 <0.005 0.025 0.005 PQL
Nickel (h) <0.75 <0.1 <0.010 <0.005 <0.005 0.1 0.005 PQL
Selenium (h) 0.07 <0.01 0.087 0.0659 0.075 0.025 0.010 0.07
Silver (h) <0.01 <0.05 <0.005 <0.005 <0.005 0.025 0.005 PQL
Thallium (h) <0.001 <0.001 <0.001 <0.005 |[<0.00674| 0.001 0.020 PQL
Vanadium (h) <0.08 <0.005 <0.025 <0.010 0.013 [0.00975* 0.005 PQL
Zinc (a) 0.79 <l 0.0732 0.0187 <0.005 5 0.007 0.29
Aluminum (i) <3.0 <1 <0.125 <0.10 0.271 3.75 0.005 PQL
Boron (i) <0.5 0.34 0.627 0.579 0.553 0.5625 0.050 0.52
Chloride (a) 88 104 110 109 89.3 187.5 2.500 102.75
Cyanide (h) <0.1 <0.1 <0.01 | <0.010 | <0.015 0.1 0.010 PQL
Fluoride (h) <0.4 0.42 0.54 0.55 0.412J 0.8 0.980 0.50
Iron (a) 0.1 0.26 <0.150 <0.10 0.326 0.75 0.010 0.18
Manganese (a) <0.03 <0.05 <0.0125 | <0.010 0.007 0.15 0.003 PQL
Mercury (h) <0.001 <0.002 [ <0.0002 | <0.0002 [ <0.0002 | 0.001 0.000 PQL
Molybdenum (i) <0.05 <0.5 0.0227 0.0217 0.022 0.75 0.010 0.02
Nitrate-N (h) 4.3 3.53 3.71 3.71 3.94 5 0.100 3.81
Sulfate (a) 510 521 620 589 555 450 25.000 560
Uranium (h) <2.5 <0.20 .108+0.014133+0.009] <0.0242 | 0.015 0.050 PQL
Radium, combined 226/228 (h) <2.5 1.1£0.3 <0.5 1.3+0.4 217 2.5 PQL
ORGANIC CONSTITUENT

Acetone (h) <0.100 <0.010 <0.020 <0.020 <0.01 0.0195* 0.010 PQL
Acrylonitrile (h) <0.20 | <0.010 | <0.020 | <0.020 | <0.001 [0.00195*| 0.001 PQL
Benzene (h) <0.001 <0.001 <0.001 <0.001 <0.001 | 0.0025 0.001 PQL
([Bromochloromethane (h) <0.002 | <0.001 | <0.001 | <0.001 | <0.001 [0.00195* 0.001 paL
(Bromodichloromethane (h) <0.005 | <0.001 [ <0.001 | <0.001 | <0.001 [0.00195*] 0.001 PQL
Bromoform (h) <0.015 <0.002 <0.001 <0.001 <0.001 ]0.00195%| 0.001 PQL
Carbon disulfide (h) <0.10 <0.001 <0.001 <0.001 <0.001 ]0.00195%| 0.001 PQL
Carbon tetrachloride (h) <0.002 <0.001 <0.001 <0.001 <0.001 0.0025 0.001 PQL
Chlorobenzene (h) <0.005 <0.001 <0.001 <0.001 <0.001 0.05 0.001 PQL
Chloroethane (h) <0.010 <0.001 <0.001 <0.001 <0.001 ]0.00195*[ 0.001 PQL
Chloroform (h) <0.005 <0.001 <0.001 <0.001 <0.001 0.05 0.001 PQL
Dibromochloromethane (h) <0.005 <0.001 <0.001 <0.001 <0.001 |0.00195* 0.001 PQL
1,2-dichlorobenzene (h) - -- <0.001 <0.001 <0.001 0.3 0.001 PQL
1,4-dichlorobenzene (h) <0.015 0.009 <0.001 <0.001 <0.001 0.0375 0.001 0.009
trans- 1,4-dichloro-2-butene (h) <0.10 <0.001 - - <0.01 0.0195* 0.010 PQL
1,1-dichloroethane (h) <0.005 <0.001 <0.001 <0.001 <0.001 | 0.0125 0.001 PQL
1,2-dichloroethane (h) <0.001 <0.001 <0.001 <0.001 <0.001 | 0.0025 0.001 PQL
1,1-dichloroethylene (h) <0.001 <0.001 <0.001 <0.001 <0.001 | 0.0025 0.001 PQL
cis-1,2-Dichloroethylene - - - - <0.001 0.035 0.001 PQL
trans-1,2-Dichloroethylene - - - - <0.001 0.05 0.001 PQL
1,2-dichloropropane (h) <0.0005 | <0.001 <0.001 <0.001 <0.001 | 0.0025 0.001 PQL
cis-1,3-dichloropropene (h) <0.020 <0.001 <0.001 <0.001 <0.001 |0.00195* 0.001 PQL
trans-1,3-dichloropropene (h) <0.010 <0.001 <0.001 <0.001 <0.001 ]0.00195* 0.001 PQL
Ethylbenzene (h) <0.005 <0.001 <0.001 <0.001 <0.001 0.35 0.001 PQL
2-hexanone (h) <0.050 <0.010 <0.005 <0.005 <0.005 |0.00975*| 0.005 PQL
Methyl bromide (h) <0.020 <0.001 <0.001 <0.001 <0.005 ]0.00975*| 0.005 PQL
Methyl chloride (h) <0.001 <0.002 <0.001 <0.001 <0.001 |[0.00195* 0.001 PQL
([Methylene bromide (b <0.020 | <0.001 | <0.001 | <0.001 | <0.001 [0.00195%| 0.001 PaL
Methylene chloride (h) <0.001 0.008 <0.005 <0.005 <0.005 | 0.0025 0.001 0.008
Methy! ethyl ketone (h) <0.010 | <0.010 | <0.020 | <0.020 | <0.005 [0.00975*] 0.005 PQL
Methyl iodide (h) <0.040 <0.001 <0.005 <0.005 <0.005 [0.00975* 0.005 PQL
4-methyl-2-pentanone (h) <0.015 <0.010 <0.005 <0.005 <0.005 |0.00975* 0.005 PQL
Styrene (h) <0.010 <0.001 <0.001 <0.001 <0.001 0.05 0.001 PQL
1,1,1,2-tetrachloroethane (h) <0.005 <0.001 <0.001 <0.001 <0.001 [0.00195*| 0.001 PQL
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1,1,2,2-tetrachloroethane (h) <0.005 <0.001 <0.001 <0.001 <0.001 0.005 0.001 PQL
Tetrachloroethylene (h) <0.0005 | <0.001 <0.001 <0.001 <0.001 0.0025 0.001 PQL
Toluene (h) <0.005 <0.001 <0.002 [ <0.002 <0.001 0.375 0.001 PQL
1,1,1-trichloroethane (h) <0.005 <0.001 <0.001 <0.001 <0.001 0.03 0.001 PQL
1,1,2-trichloroethane (h) <0.002 <0.001 <0.001 <0.001 <0.001 0.0025 0.001 PQL
Trichloroethylene (h) <0.001 <0.001 <0.001 <0.001 <0.001 | 0.0025 0.001 PQL
Trichlorofluoromethane (h) <0.010 <0.001 <0.001 <0.001 <0.001 ]0.00195*| 0.001 PQL
1,2,3-trichloropropane (h) <0.010 <0.001 <0.001 <0.001 <0.001 ]0.00195*[ 0.001 PQL
Vinyl acetate (h) <0.050 [ <0.010 | <0.010 | <0.010 <0.005 |0.00975*| 0.005 PQL
Vinyl chloride (h) <0.0004 | <0.001 | <0.001 | <0.001 | <0.001 | 0.0005 | 0.001 PQL
Xylenes, total (h) <0.005 <0.003 <0.003 <0.003 <0.001 0.31 0.001 PQL
1,2-Dibromoethane (EDB) <0.000025| <0.00026 | <0.00001 | <0.00001 | <0.00014 | 2.5E-05 0.001 PQL
1,2-dibromo-3-chloropropane (h) | <0.00010] <0.001 [ <0.00001 [ <0.00001 | <0.00065| 0.0001 0.005 PQL
Phenolics (a) <0.003 <0.005 <0.005 - <0.000478[ 0.0025 | 0.00001 PQL
(Benzo(a)pyrene (h) <0.0001 | <0.00009 | <0.00012 [ <0.00012 | <0.00157 | 0.0001 | 0.000 PaL
([Naphthalene (h) <0.010 | <0.00009 | <0.0005 [ <0.0005 [<0.000459] 0.015 | 0.000 PQL
(PCBs (h) <0.00005 [ <0.001 |<0.00005 | <0.00005 [<0.000149| 0.00025 | 0.000 pQL
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SUBSECTION A

MW-4
Sample Date
INORGANIC CONSTITUENT 9/17/1997 3/23/1998 3/15/2000 7/11/2001 12/4/2001 4/19/2004 1/14/2010 3/19/2010 AML PQL Background
Antimony (Sb)(h) <0.01 <0.01 <0.003 | <0.006 | <0.005 | <0.005 — <0.0123 | 0.003 0.020 pQL
Arsenic (h) 0.022 0.015 <0.01 <0.05 <0.005 <0.010 -- <0.00540| 0.005 0.005 0.019
Barium (h) 0.015 0.02 <0.02 <1 <0.025 0.0189 - 0.025 0.5 0.001 0.0180
Beryllium (h) <0.005 <0.001 <0.002 <0.002 <0.0005 <0.001 -- <0.002 0.002 0.002 PQL
(Cadmium (h) <0.005 <0.005 <0.002 <0.005 <0.001 <0.002 - <0.00209 | 0.0025 0.001 PQL
(Chromium (h) <0.005 <0.005 <0.01 <0.005 <0.005 <0.005 - 0.004J 0.025 0.001 PQL
Cobalt (i) <0.005 <0.005 <0.03 <0.05 <0.0125 <0.010 -- <0.005 0.025 0.001 PQL
Copper (a) 0.018 0.03 <0.05 <0.5 <0.005 | 0.0211 — 0.006 0.5 0.002 0.0230
Lead (h) <0.005 <0.005 <0.01 <0.00375 | <0.00375 | 0.00639 -- <0.005 0.025 0.005 0.00639
INickel (h) <0.005 <0.005 <0.75 0.148 <0.010 <0.005 - <0.005 0.1 0.005 0.148
Selenium (h) 0.0065 0.005 0.048 <0.01 0.0445 0.0275 -- 0.087 0.025 0.010 0.026
Silver (h) <0.005 <0.005 <0.01 <0.05 <0.005 <0.005 - <0.005 0.025 0.005 PQL
Thallium (h) <0.005 <0.005 <0.001 <0.001 <0.001 <0.005 - <0.00674| 0.001 0.020 PQL
Vanadium (h) <0.005 <0.005 <0.08 <0.005 <0.025 0.0209 -- 0.018 0.00975* 0.005 0.021
Zinc (a) 0.0092 0.016 <0.05 <1l 0.016 0.0233 - <0.005 5 0.007 0.016
Aluminum (i) <0.05 <0.05 <3.0 <l <0.125 0.531 -- 0.871 3.75 0.005 0.531
Boron (i) - -- <0.5 0.502 0.525 0.538 0.456 0.543 0.5625 0.050 0.522
Chloride (a) 54 50 65 72 77 74.5 - 88.9 187.5 2.500 65
Cyanide (h) <0.02 <0.02 <0.1 <0.1 <0.01 <0.010 -- <0.015 0.1 0.010 PQL
[Fluoride (h) <0.05 0.085 0.8 0.66 0.764 0.897 - 0.443J 0.8 0.980 0.6412
Iron (a) 0.008 0.045 <0.1 0.31 <0.150 0.518 -- 0.947 0.75 0.010 0.22025
Manganese (a) <0.005 <0.005 <0.03 <0.05 <0.0125 0.0126 - 0.015 0.15 0.003 0.013
([Mercury (h) <0.0002 | <0.0002 | <0.001 <0.002 | <0.0002 | <0.0002 N <0.0002 | 0.001 0.000 PQL
Molybdenum (i) <0.005 <0.005 <0.05 <0.5 0.0173 0.0177 - 0.023 0.75 0.010 0.0175
Nitrate-N (h) 2.3 1.4 3.7 3.37 3.56 3.6 -- 4.09 5 0.100 3.0
Sulfate (a) 480 430 400 574 452 386 -- 463 450 25.000 454
[Uranium (h) <0.01 <0.01 <2.5 <0.20  ]0.114+0.017.103+0.0079 - <0.0242 0.015 0.050 PQL
Radium, combined 226/228 (h) 3.6 1.6 <2.5 2.3£1.0 | 0.29+0.18 | <0.7+0.4 -- 0.83 2.5 2.6
(ORGANIC CONSTITUENT
Acetone (h) <0.020 <0.020 <0.100 <0.010 <0.020 <0.020 -- <0.01 0.0195*% 0.010 PQL
Acrylonitrile (h) <0.020 <0.020 <0.20 <0.010 <0.020 <0.020 - <0.001 | 0.00195* 0.001 PQL
Benzene (h) <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 - <0.001 0.0025 0.001 PQL
Bromochloromethane (h) <0.001 <0.001 <0.002 <0.001 <0.001 <0.001 -- <0.001 | 0.00195* 0.001 PQL
[Bromodichloromethane (h) <0.001 <0.001 <0.005 <0.001 <0.001 <0.001 -- <0.001 0.00195* 0.001 PQL
Bromoform (h) <0.002 <0.002 <0.015 <0.002 <0.001 <0.001 -- <0.001 | 0.00195* 0.001 PQL
Carbon disulfide (h) <0.001 <0.001 <0.10 <0.001 <0.001 <0.001 - <0.001 | 0.00195* 0.001 PQL
Carbon tetrachloride (h) <0.001 <0.001 <0.002 <0.001 <0.001 <0.001 -- <0.001 0.0025 0.001 PQL
(Chlorobenzene (h) <0.001 <0.001 <0.005 <0.001 <0.001 <0.001 - <0.001 0.05 0.001 PQL
(Chloroethane (h) <0.002 <0.002 <0.010 <0.001 <0.001 <0.001 - <0.001 0.00195* 0.001 PQL
Chloroform (h) <0.001 <0.001 <0.005 <0.001 <0.001 <0.001 -- <0.001 0.05 0.001 PQL
IDibromochloromethane (h) <0.001 <0.001 <0.005 <0.001 <0.001 <0.001 -- <0.001 0.00195* 0.001 PQL
1,2-dichlorobenzene (h) -- -- -- -- <0.001 <0.001 <0.001 <0.001 0.3 0.001 PQL
1,4-dichlorobenzene (h) <0.001 <0.001 <0.015 0.01 <0.001 <0.001 - <0.001 0.0375 0.001 0.01
trans- 1,4-dichloro-2-butene (h) <0.002 <0.002 <0.10 <0.001 - - <0.01 <0.01 0.0195* 0.010 PQL
1,1-dichloroethane (h) <0.001 <0.001 <0.005 <0.001 <0.001 <0.001 -- <0.001 0.0125 0.001 PQL
1,2-dichloroethane (h) <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 - <0.001 0.0025 0.001 PQL
1,1-dichloroethylene (h) <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 -- <0.001 0.0025 0.001 PQL
cis-1,2-Dichloroethylene - - <0.005 - <0.001 <0.001 - <0.001 0.035 0.001 PQL
trans-1,2-Dichloroethylene - - <0.005 - <0.001 <0.001 - <0.001 0.05 0.001 PQL
1,2-dichloropropane (h) <0.001 <0.001 <0.0005 <0.001 <0.001 <0.001 - <0.001 0.0025 0.001 PQL
cis-1,3-dichloropropene (h) <0.001 <0.001 <0.020 <0.001 <0.001 <0.001 - <0.001 | 0.00195* 0.001 PQL
trans-1,3-dichloropropene (h) <0.001 <0.001 <0.010 <0.001 <0.001 <0.001 -- <0.001 | 0.00195% 0.001 PQL
[Ethylbenzene (h) <0.001 <0.001 <0.005 <0.001 <0.001 <0.001 - <0.001 0.35 0.001 PQL
2-hexanone (h) <0.010 <0.010 <0.050 <0.010 <0.005 <0.005 -- <0.005 | 0.00975* 0.005 PQL
Methyl bromide (h) <0.002 <0.002 <0.020 <0.001 <0.001 <0.001 - <0.005 | 0.00975* 0.005 PQL
Methyl chloride (h) <0.002 <0.002 <0.001 <0.002 <0.001 <0.001 -- <0.001 | 0.00195* 0.001 PQL
||Methylene bromide (h) <0.001 <0.001 <0.020 <0.001 <0.001 <0.001 - <0.001 | 0.00195* 0.001 PQL
”Methylene chloride (h) <0.002 <0.002 <0.001 <0.001 <0.005 <0.005 - <0.005 0.0025 0.001 PQL
||Methyl ethyl ketone (h) <0.020 <0.020 <0.010 <0.010 <0.020 <0.020 -- <0.005 | 0.00975* 0.005 PQL
Methyl iodide (h) <0.002 <0.002 <0.040 <0.001 <0.005 <0.005 - <0.005 0.00975* 0.005 PQL
4-methyl-2-pentanone (h) <0.001 <0.001 <0.015 <0.010 <0.005 <0.005 -- <0.005 | 0.00975* 0.005 PQL
Styrene (h) <0.001 <0.001 <0.010 <0.001 <0.001 <0.001 - <0.001 0.05 0.001 PQL
1,1,1,2-tetrachloroethane (h) <0.001 <0.001 <0.005 <0.001 <0.001 <0.001 -- <0.001 | 0.00195* 0.001 PQL
1,1,2,2-tetrachloroethane (h) <0.001 <0.001 <0.005 <0.001 <0.001 <0.001 - <0.001 0.005 0.001 PQL
Tetrachloroethylene (h) <0.001 <0.001 <0.0005 <0.001 <0.001 <0.001 -- <0.001 0.0025 0.001 PQL
Toluene (h) <0.001 <0.001 <0.005 <0.001 <0.002 <0.002 -- <0.001 0.375 0.001 PQL
1,1,1-trichloroethane (h) <0.001 <0.001 <0.005 <0.001 <0.001 <0.001 - <0.001 0.03 0.001 PQL
1,1,2-trichloroethane (h) <0.001 <0.001 <0.002 <0.001 <0.001 <0.001 -- <0.001 0.0025 0.001 PQL
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Trichloroethylene (h) <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 -- <0.001 0.0025 0.001 PQL
Trichlorofluoromethane (h) <0.001 <0.001 <0.010 <0.001 <0.001 <0.001 -- <0.001 | 0.00195* 0.001 PQL
1,2,3-trichloropropane (h) <0.001 <0.001 <0.010 <0.001 <0.001 <0.001 -- <0.001 | 0.00195* 0.001 PQL
Vinyl acetate (h) <0.002 <0.002 <0.050 <0.010 <0.010 <0.010 - <0.005 | 0.00975* 0.005 PQL
Vinyl chloride (h) <0.002 <0.002 <0.0004 <0.001 <0.001 <0.001 -- <0.001 0.0005 0.001 PQL
Xylenes, total (h) <0.002 <0.002 <0.005 <0.003 <0.003 <0.003 -- <0.001 0.31 0.001 PQL
1,2-Dibromoethane (EDB) <0.00001 | <0.00001 | <0.000025] <0.00026 | <0.00001 | <0.00001 - <0.00014 | 0.000025 0.001 PQL
1,2-dibromo-3-chloropropane (h) | <0.00002 | <0.00002 | <0.00010 | <0.001 <0.00001 | <0.00001 -- <0.00065| 0.0001 0.005 PQL
[Phenolics (a) <0.005 <0.005 <0.003 <0.005 <0.005 -- -- <0.000484| 0.0025 0.00001 PQL
Benzo(a)pyrene (h) <0.0001 <0.0001 <0.0001 | <0.00009 | <0.00012 | <0.00012 - <0.00159 | 0.0001 0.000 PQL
INaphthalene (h) <0.001 <0.001 0.061 <0.00009 [ <0.0005 | <0.0005 - <0.000466( 0.015 0.000 0.061
PCBs (h) <0.00005 | <0.00005 | <0.00005 | <0.001 <0.00005 | <0.00063 -- <0.000144( 0.00025 0.000 PQL
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SUBSECTION A

MW-5
Sample Date
INORGANIC CONSTITUENT 9/17/1997  3/23/1998 3/15/2000 7/11/2001 12/4/2001 4/19/2004 1/14/2010 3/19/2010  AML PQL Background
Antimony (Sb)(h) <0.01 <0.01 <0.003 <0.006 <0.005 <0.005 - <0.0123 0.003 0.020 PQL
Arsenic (h) <0.005 <0.005 <0.01 <0.05 <0.005 <0.010 -- <0.00540 0.005 0.005 PQL
Barium (h) 0.019 0.016 <0.02 1.086 <0.025 0.0342 - 0.023 0.5 0.001 0.289
Beryllium (h) <0.005 <0.001 <0.002 <0.002 <0.0005 <0.001 - <0.002 0.002 0.002 PQL
(Cadmium (h) <0.005 <0.005 <0.002 <0.005 <0.001 <0.002 - <0.00209 | 0.0025 0.001 PQL
Chromium (h) <0.005 <0.005 <0.01 <0.005 <0.005 <0.005 -- <0.005 0.025 0.001 PQL
Cobalt (i) <0.005 <0.005 <0.03 <0.05 <0.0125 <0.010 - <0.005 0.025 0.001 PQL
Copper (a) 0.0086 0.0098 <0.05 <0.5 <0.005 <0.005 - <0.005 0.5 0.002 0.0092
Lead (h) <0.005 <0.005 <0.01 <0.00375 | <0.00375 | <0.006 - <0.005 0.025 0.005 PQL
INickel (h) <0.005 <0.005 <0.75 <0.1 <0.010 <0.005 - <0.005 0.1 0.005 PQL
Selenium (h) 0.013 0.01 0.053 <0.01 0.0545 0.0366 - 0.068 0.025 0.010 0.03
Silver (h) <0.005 <0.005 <0.01 <0.05 <0.005 <0.005 - <0.005 0.025 0.005 PQL
Thallium (h) <0.005 <0.005 <0.001 <0.001 0.00145 <0.005 - <0.00674 | 0.001 0.020 0.00145
[Vanadium (h) <0.005 <0.005 <0.08 <0.005 0.0308 0.0355 -- 0.031 0.00975* 0.005 0.0332
Zinc (a) 0.038 0.023 <0.05 <1 <0.0125 0.0109 - <0.005 5 0.007 0.0240
Aluminum (i) <0.05 <0.05 <3.0 <1 <0.125 1.35 - 0.715 3.75 0.005 1.35
Boron (i) - -- 0.5 0.594 0.619 0.592 0.54 0.569 0.5625 0.050 0.6
Chloride (a) 48 52 58 62.5 68 64.5 - 55.8 187.5 2.500 59
Cyanide (h) <0.02 <0.02 <0.1 <0.1 <0.01 <0.010 - <0.015 0.1 0.010 PQL
Fluoride (h) <0.05 0.16 0.4 0.51 0.659 0.606 - 0.451J 0.8 0.980 0.467
Iron (a) <0.005 0.029 0.1 0.378 <0.150 1.23 -- 0.794 0.75 0.010 0.4
Manganese (a) 0.032 0.029 0.07 <0.05 <0.0125 0.0732 - 0.019 0.15 0.003 0.05
Mercury (h) <0.0002 | <0.0002 <0.001 <0.002 <0.0002 | <0.0002 - <0.0002 0.001 0.000 PQL
Molybdenum (i) <0.005 <0.005 <0.05 <0.5 0.0246 0.0232 - 0.023 0.75 0.010 0.02
Nitrate-N (h) 1.8 2.4 3.3 3.06 3.35 3.37 -- 3.45 5 0.100 2.88
Sulfate (a) 470 400 450 555 500 440 - 436 450 25.000 469
Uranium (h) <0.01 <0.01 <2.5 <0.20  .037+0.005{.0517+0.00 - <0.0242 0.015 0.050 PQL
[Radium, combined 226/228 (h) 2.1 1.2 <2.5 1.8+0.9 [ 1.94+1.35 1.2+0.4 -- 1.48 2.5 1.65
(ORGANIC CONSTITUENT
Acetone (h) <0.020 <0.020 <0.100 <0.010 <0.020 <0.020 - <0.01 0.0195* 0.010 PQL
Acrylonitrile (h) <0.020 <0.020 <0.20 <0.010 <0.020 <0.020 -- <0.001 | 0.00195* 0.001 PQL
Benzene (h) <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 -- <0.001 0.0025 0.001 PQL
[Bromochloromethane (h) <0.001 <0.001 <0.002 <0.001 <0.001 <0.001 - <0.001 0.00195* 0.001 PQL
Bromodichloromethane (h) <0.001 <0.001 <0.005 <0.001 <0.001 <0.001 - <0.001 | 0.00195* 0.001 PQL
[Bromoform (h) <0.002 <0.002 <0.015 <0.002 <0.001 <0.001 - <0.001 0.00195* 0.001 PQL
(Carbon disulfide (h) <0.001 <0.001 <0.10 <0.001 <0.001 <0.001 - <0.001 0.00195* 0.001 PQL
Carbon tetrachloride (h) <0.001 <0.001 <0.002 <0.001 <0.001 <0.001 - <0.001 0.0025 0.001 PQL
(Chlorobenzene (h) <0.001 <0.001 <0.005 <0.001 <0.001 <0.001 - <0.001 0.05 0.001 PQL
Chloroethane (h) <0.002 <0.002 <0.010 <0.001 <0.001 <0.001 -- <0.001 | 0.00195* 0.001 PQL
(Chloroform (h) <0.001 <0.001 <0.005 <0.001 <0.001 <0.001 -- <0.001 0.05 0.001 PQL
Dibromochloromethane (h) <0.001 <0.001 <0.005 <0.001 <0.001 <0.001 -- <0.001 | 0.00195* 0.001 PQL
1,2-dichlorobenzene (h) -- -- -- -- <0.001 <0.001 <0.001 <0.001 0.3 0.001 PQL
1,4-dichlorobenzene (h) <0.001 <0.001 <0.015 0.011 <0.001 <0.001 - <0.001 0.0375 0.001 0.011
trans-1,4-dichloro-2-butene (h) <0.002 <0.002 <0.10 <0.001 - - <0.01 <0.01 0.0195* 0.010 PQL
1,1-dichloroethane (h) <0.001 <0.001 <0.005 <0.001 <0.001 <0.001 - <0.001 0.0125 0.001 PQL
1,2-dichloroethane (h) <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 -- <0.001 0.0025 0.001 PQL
1,1-dichloroethylene (h) <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 -- <0.001 0.0025 0.001 PQL
cis-1,2-Dichloroethylene -- -- <0.005 -- <0.001 <0.001 -- <0.001 0.035 0.001 PQL
trans-1,2-Dichloroethylene - - <0.005 - <0.001 <0.001 - <0.001 0.05 0.001 PQL
1,2-dichloropropane (h) <0.001 <0.001 <0.0005 <0.001 <0.001 <0.001 - <0.001 0.0025 0.001 PQL
cis-1,3-dichloropropene (h) <0.001 <0.001 <0.020 <0.001 <0.001 <0.001 - <0.001 | 0.00195* 0.001 PQL
trans-1,3-dichloropropene (h) <0.001 <0.001 <0.010 <0.001 <0.001 <0.001 - <0.001 | 0.00195* 0.001 PQL
Ethylbenzene (h) <0.001 <0.001 <0.005 <0.001 <0.001 <0.001 - <0.001 0.35 0.001 PQL
2-hexanone (h) <0.010 <0.010 <0.050 <0.010 <0.005 <0.005 -- <0.005 0.00975* 0.005 PQL
Methyl bromide (h) <0.002 <0.002 <0.020 <0.001 <0.001 <0.001 - <0.005 | 0.00975* 0.005 PQL
Methyl chloride (h) <0.002 <0.002 <0.001 <0.002 <0.001 <0.001 - <0.001 | 0.00195* 0.001 PQL
”Methylene bromide (h) <0.001 <0.001 <0.020 <0.001 <0.001 <0.001 - <0.001 | 0.00195* 0.001 PQL
”Methylene chloride (h) <0.002 <0.002 <0.001 0.002 <0.005 <0.005 - <0.005 0.0025 0.001 0.002
”Methyl ethyl ketone (h) <0.020 <0.020 <0.010 <0.010 <0.020 <0.020 - <0.005 0.00975* 0.005 PQL
Methyl iodide (h) <0.002 <0.002 <0.040 <0.001 <0.005 <0.005 -- <0.005 | 0.00975* 0.005 PQL
4-methyl-2-pentanone (h) <0.001 <0.001 <0.015 <0.010 <0.005 <0.005 - <0.005 0.00975* 0.005 PQL
Styrene (h) <0.001 <0.001 <0.010 <0.001 <0.001 <0.001 - <0.001 0.05 0.001 PQL
1,1,1,2-tetrachloroethane (h) <0.001 <0.001 <0.005 <0.001 <0.001 <0.001 - <0.001 | 0.00195* 0.001 PQL
1,1,2,2-tetrachloroethane (h) <0.001 <0.001 <0.005 <0.001 <0.001 <0.001 - <0.001 0.005 0.001 PQL
Tetrachloroethylene (h) <0.001 <0.001 <0.0005 <0.001 <0.001 <0.001 -- <0.001 0.0025 0.001 PQL
Toluene (h) <0.001 <0.001 <0.005 <0.001 <0.002 <0.002 -- <0.001 0.375 0.001 PQL
1,1,1-trichloroethane (h) <0.001 <0.001 <0.005 <0.001 <0.001 <0.001 - <0.001 0.03 0.001 PQL
1,1,2-trichloroethane (h) <0.001 <0.001 <0.002 <0.001 <0.001 <0.001 - <0.001 0.0025 0.001 PQL
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Trichloroethylene (h) <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 - <0.001 0.0025 0.001 PQL
Trichlorofluoromethane (h) <0.001 <0.001 <0.010 <0.001 <0.001 <0.001 - <0.001 | 0.00195* 0.001 PQL
1,2,3-trichloropropane (h) <0.001 <0.001 <0.010 <0.001 <0.001 <0.001 - <0.001 | 0.00195* 0.001 PQL
Vinyl acetate (h) <0.002 <0.002 <0.050 <0.010 <0.010 <0.010 - <0.005 | 0.00975* 0.005 PQL
Vinyl chloride (h) <0.002 <0.002 <0.0004 <0.001 <0.001 <0.001 - <0.001 0.0005 0.001 PQL
Xylenes, total (h) <0.002 <0.002 <0.005 <0.003 <0.003 <0.003 - <0.001 0.31 0.001 PQL
1,2-Dibromoethane (EDB) <0.00001 | <0.00001 [<0.000025| <0.00026 | <0.00001 | <0.00001 - <0.00014 | 0.000025 0.001 PQL
1,2-dibromo-3-chloropropane (h) [ <0.00002 [ <0.00002 | <0.00010 | <0.001 | <0.00001 | <0.00001 - <0.00065 | 0.0001 0.005 PQL
Phenolics (a) <0.005 <0.005 <0.003 <0.005 <0.005 -- -- <0.000484( 0.0025 0.00001 PQL
Benzo(a)pyrene (h) <0.0001 | <0.0001 | <0.0001 | <0.00009 [ <0.00012 [ <0.00012 - <0.00159 | 0.0001 0.000 PQL
INaphthalene (h) <0.001 <0.001 <0.010 <0.00009 | <0.0005 <0.0005 -- <0.000466| 0.015 0.000 PQL
[PCBs (h) <0.00005 | <0.00005 | <0.00005 <0.001 <0.00005 | <0.00055 - <0.000144| 0.00025 0.000 PQL
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