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1.0 EXECUTIVE SUMMARY

Navajo Refining Company, P.0. Drawer 159, Artesia, New Mexico, 88210
proposes to implement biological treatment of wastewater at the Artesia
Refinery and discharge approximately 405,200 gallons per day of oil
refinery wastewater to the Pecos River. The refinery is located in
Section 9,T. 17S. R. 26 E. and the 85 acre evaporation ponds are located
in Section 12,T.17 S, R. 26 E. Wastewater from the process units flows
through an oil/water separator to remove hydrocarbons discharged with the
wastewater. The refinery’s effluent has a total dissolved solids content
of 2000-4000 mg/1. The ground water near the evaporation ponds is at a
depth of 8 feet with a background total dissolved solids content of about
15,000 mg/1. In the refinery area the "shallow aquifer" (upper Queen
Formation), which is at a depth of 150 to 250 feet below land surface,
exhibits nearly 100 feet of artesian head. The total dissolved solids
content of the ground water in this aquifer is about 500-1000 mg/1.
About 15 feet below land surface a 2 to 5 foot thick water-bearing unit
is present in the Refinery area. This unit exhibits some artesian
pressure and has a total dissolved solids content of about 1500 mg/1.
Biological treatment of wastewater will substantially improve the quality
of wastewater at the facility.
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2.0 LOCATION AND PHYSIOGRAPHY

2.1 LOCATION

The Navajo Refining Company’s plant facilities and wastewater management
system are located in and near the town of Artesia, in Eddy County, New
Mexico. The refinery’s processing plant and much of the waste management
system is located within the city limits, in the west 1/2 of Section 9,
T. 17 S., R. 26 E. The associated wastewater evaporation facilities are
located in Sections 1, 2, 9, 10, 11, and 12 of T. 16 S., R. 26 E., and in
part of the west 1/2 of Section 6, T. 16 S., R. 27.E. (Figure 2-1).

2.2 PHYSIOGRAPHY

Artesia lies in the Eastern Plains of New Mexico; a broad, flat plateau
with a local elevation of 3300 to 3400 feet above sea level. Topography
in the Artesia area slopes gently (15 to 20 feet per mile) to the east,
and is drained by the nearby Pecos River (Figure 2-1). The region is
semiarid, with rainfall averaging less that 11 inches per year. Soils
are typically of the Arno, Harkley, Pima and Karro associations, deve-
loped by deep weathering of bedrock or old alluvium (USSCS, 1971).
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3.0 BRIEF HISTORY OF OPERATION

The refinery began operations in the 1920’s. The technology, size and
ownership of the facility have changed numerous times since commencement
of crude processing. Until 1969, the North Division and the South
Division were operated by Conoco. "Navajo then purchased both units and
began to further integrate the operation into a single refinery capable
of processing New Mexico sour crude (an asphalt-based crude with a high
sulfur content) in the South Division and New Mexico intermediate crude
(a paraffinbased crude produced mainly from the Abo Formation) in the
smaller North Division.

Since the 1970’s Navajo has constructed over 50 monitor wells and
product-recovery wells to address the environmental concerns at the
facility. The installation of four product-recovery trenches has
resulted in a significant reduction in the total amount of hydrocarbons
which exist in soil. Hydrocarbon product recovery will continue and, if
necessary, be expanded to insure environmental protection.

Ground-water monitor wells are also in place throughout the refinery to
assist in delineating soil contamination by hydrocarbons, for RCRA
monitoring of landfarms and other RCRA disposal facilities, and to
monitor the integrity of the waste conveyance and evaporation facilities.
In addition to ground water monitoring, Navajo maintains a strict
manifest and record-keeping system. This system helps to insure that all
waste is handled and disposed of properly. This system is in compliance
with all applicable RCRA regulations.

3-1



4.0 DESCRIPTION OF PHYSICAL ENVIRONMENT AT SITE
Four water-bearing units are present beneath the Navajo Refining Company
facility:

o The San Andres Formation

o The upper Queen Formation

0 Alluvium in the Pecos River Valley

o Small, discontinuous perched-water aquifers
in the Seven Rivers Formation

The San Andres and upper Queen formations are the principal aquifers of
the Artesia area (Welder, 1983). The San Andres, locally called the
deep or artesian aquifer, has been extensively developed for industrial,
municipal and agricultural purposes. This unit is under considerable
artesian pressure. The upper Queen in the Artesia area is principally
used for individual domestic wells, but some larger capacity wells
completed in this unit are employed for irrigation. Unlike the "shallow"
aquifer in the Roswell area, water-bearing sand units in the upper Queen
exhibit artesian head. Adjacent to the Pecos River a third water-bearing
unit is present: the Pecos River Valley alluvium. This unit is not
currently utilized in this area for any purpose because of its poor water
quality. Within the Seven Rivers Formation isolated permeable sands and
fractured evaporites will produce small quantities of poor quality
water. These isolated units may show a few feet of artesian head. One
such unit is present about 15 feet below the Refinery. The evaporation
ponds and portions of the conveyance ditch 1lie on the flood plain of the
Pecos River and Eagle Draw. However, numerous flood control structures
upstream from Navajo have eliminated most of the flooding potential

of the facility.




4.1 GEOLOGY

The town of Artesia and the Navajo site are underlain by thin (20
feet or less) layer of soils, alluvium and weathered bedrock, which
generally conceals subcrops of the Artesia Group (Permian). As seen in
the explanation of Figure 4-1, the Artesia Group consists of carbonates,
evaporites and shales deposited in a backreef environment. The Artesia
area is located on the northwestern shelf of the Permian Basin and
basinward (southeasterly) stratigraphic dips of 1 to 3 degrees are
typical.

Structure in the Artesia area is expressed as gentle (1-3 degree)
southeasterly dips, with few other features. One fault (inferred from
subsurface data) is mapped in the area. This fault trends about N. 40
E. through sections 11, 12 and 14 (Figure 4-1), and is apparently a
normal fault with the northwest block downthrown. This structure
parallels the other major structural elements of this area, such as the
Y-0 and K-M "buckles" or fault zones (Kelley, 1971).

In Section 12, the fault appears to pass beneath the Navajo Refining
Company’s evaporation ponds near the Pecos River. Although the fault may
cut across all known and potential aquifers, there are several reasons
why the fault is not a potential conduit for ground water contamination.
First, faults in evaporites (Queen, Seven Rivers) typically "heal" or
self-seal by flowage and recrystallization of gypsum and anhydrite.
Second, the net hydrostatic head of the shallow and deep artesian
aquifers is upward and would prevent any downward flow.

4.2 GEOMORPHOLOGY AND SOILS

The Artesia region is located on a broad, gently sloping plateau which
has developed as a result of in-situ weathering of flat-lying carbonate
and evaporitic bedrock. Localized areas of valley fill (Pecos River
Valley and major arroyos) form the only other significant substrate for
soil formation. Within soil series formed on a particular substrate,
soil properties vary as a result of differing grain size, land slope and
available moisture. Figure 4-2 shows the distribution and properties of
soil types in the Artesia area. The Navajo plant site is Tlocated

4-2
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in an area of Karro Loams (USSCS, 1971). These soils are develop-
ed on deeply weathered calcareous rocks, and are moderately permeable.
Much of the refinery site area has been filled, graded and leveled,
leaving little natural soil in place.

The effiuent ditch (Figure 2-1) parallels Eagle Creek, and is constructed
in soils of the Pima Series. These dark, calcareous loams develop on
carbonate bedrock and carbonate-rich alluvial material. They are
moderately permeable and have a high water-holding capacity.

The evaporation ponds are built on soils of the Arno Series which
develop on fine, silty alluvium in the Pecos River Valley. These soils
have low permeability and high waterholding capacity.

4.3 REGIONAL GEOHYDROLOGY

The Artesia area is located in the Roswell-Artesia artesian water basin
(Welder, 1983). The two principal ground water reservoirs are the
artesian San Andres aquifer, and two shallow aquifers (Queen Formation
and valley alluvium). Local, perched water-bearing units with small
storage capacity also occur in isolated stratigraphic traps. With the
exception of some wells located in valley alluvium immediately adjacent
to the Pecos River, all wells in the Artesia area exhibit some degree of
artesian head. Deep (800-1200 feet) artesian wells are completed
in the Grayburg-San Andres formations, and have static water levels 50 to
80 feet below ground level. The deep aquifer is confined by shales and
evaporites of the lower Queen Formation. Shallow aquifer wells (150-250
feet) produce from the upper sands of the Queen Formation, and are
confined by aquitards of anhydrite, gypsum and shale in the overlying
Seven Rivers Formation (Figure 4-3). Water levels in shallow wells range
from 40 to 60 feet below ground level.

Regionally, some wells tap the shallow, perched "gyp water" reser-
voirs in stratigraphic traps in the upper Seven Rivers Formation. These
waters are effectively isolated from both major aquifers. Even in very
shallow wells (20 feet) these perched zones exhibit 3 to 5 feet of
artesian head.




-ﬂ--

The regional potentiometric surfaces of the deep and shallow aquifers
are shown in Figures 4-4 and 4-5. The two potentiometric surfaces have
very similar elevations (about 3300’ msl), with the deep artesian
aquifer’s surface slightly above the shallow aquifer’s surface.

Both aquifers produce water for irrigation, industrial and domestic
purposes. Water quality is variable from 500 to over 5000 ppm total
dissolved solids, and in general the more saline waters are found at
greater depths and/or to the east.

4.4 GROUND WATER HYDROGEOLOGY

The deep artesian aquifer is the major source of ground water in the
Artesia area and supports most of the large local agricultural industry.
Artesian water, of quality ranging from 500 to over 5000 ppm TDS, is
found in the San Andres and Grayburg formations (Permian) at depths of
850 to 1250 feet below the surface (Kelley, 1971). This aquifer system
is recharged along San Andres outcrops in the Sacramento Mountains west
of Artesia. In the early 1900°s many wells in this aquifer flowed 1000
to 3000 gallons per minute (gpm), but extensive withdrawals have lowered
the head to about 50 to 80 feet below the land surface (Figure 4-4). The
artesian aquifer is confined by the impermeable (or very slightly perm-
eable) carbonates, shales and evaporites which comprise much of the
overlying Queen and Seven Rivers formations (Figure 4-3). Its potentio-
metric surface is typically slightly above the shallow aquifer’s upper
surface (Welder, 1983).

The shallow aquifer, which has been described as a "water table" aquifer,
is in fact a second artesian aquifer. With the exception of wells
drilled immediately adjacent to the Pecos River nearly all shallow
aquifer wells exhibit 100 to 150 feet of artesian head. Shallow wells
typically produce from sands in the upper Queen Formation at depths of
150 to 250 feet. These sands are confined by the thick anhydrites and
shales (aquitards) of the overlying Seven Rivers Formation. Relatively
impermeable shales and evaporites several hundred feet thick separate the
upper Queen sands from the underlying San Andres.

4-6
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aquifer

Welder, 1983)

o B WELL=-Upper number Is water level above (+), or below land surface,

o)
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EXPLANATION

WELL--Upper number is water level below land surface, in feet.
Lower number is altitude of water level, in feet. National
Geodetic Vertical Datum of 1929. ‘e means the values are
estimated

CONTROL POINT ON PECOS RIVER--Number is altitude of river level,

in feet, from U.5. Geological Survey topographic maps

OBSERVATION WELL--The hydrographs of water levels measured in
observation wells are shown in figure 2}

WATER-LEVEL CONTOUR--Shows altitude of water level in January
1975. MNational Geodetic Vertical Datum of 1928, (ontour

interval 10 feet. Dashed where approsimate

AQUIFER BOUNDARY--Approsimately located; queried where probable

Figure 4-5 Potentiometric surface of shallow aquifer (Welder, 1983)




Analysis of driller’s and geophysical 1logs (Appendix A) shows that
the Navajo site is underlain by evaporites, carbonates and shales of the
Seven Rivers Formation. These rocks are nearly impermeable, with the
exception of local, isolated bodies of sand and fractured anhydrite.
Only minor amounts of ground water is found in or produced from the Seven
Rivers Formation. Cross sections illustrating the hydrogeologic relati-
onships of the shallow aquifer are shown in Figure 4-3.

At depths of approximately 200 to 250 feet, the uppermost sands of
the Queen Formation are encountered. These sands contain and produce
usable amounts of ground water, and constitute most of the shallow
aquifer in this area. These sands are 10 to 50 feet thick, and lie at
the top of about 700 feet of relatively impermeable carbonates and
evaporites which comprise the bulk of the Queen.

A map of the shallow-aquifer potentiometric surface (Figure 4-5) shows
that it typically slopes gently to the east and southeast, and follows
the regional stratigraphic dips. South of the Artesia area, where
extensive agricultural development exists, the potentiometric surface
forms a trough due to significant withdrawals from the shallow aquifer.
The shallow-aquifer’s potentiometric surface is generally slightly below
the artesian aquifer’s potentiometric surface, indicating that any
interconnection (along faults or poorly completed wells) would cause flow
upward from the deep to the shallow aquifer. The configuration of the
shallow aquifer is 1locally complicated by Tlarge, seasonal irrigation
withdrawals. Although considerable 1local variation is observed, the
shallow aquifer generally provides water of quality adequate for domestic
and irrigation use (500-1500 ppm TDS).

In some areas there is evidence for the existence of an isolated,
discontinuous perched-water aquifer, which lies on top of clay or
anhydrite Tenses above the confined shallow aquifer. Very shallow (10-30
feet), low-production wells may have tapped this "gyp water" in the past
and used the production for stock. Many of these wells have been
abandoned for a variety of reasons including exhaustion of water or poor
quality. These small, stratigraphically-trapped accumulations of ground
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water are highly variable in areal extent, volume, saturated thickness
and quality. One such confined body of water underlies part of the
Navajo facilities.

The configuration of the perched-water unit under the Navajo site is
revealed by over 40 monitor wells, installed by Navajo Refining Company.
Lithologic drillers logs show that water is encountered in weathered and
fractured anhydrite (so called gypsum sand) at depths of 15 to 30 feet,
and typically rises to levels 3 to 5 feet above the saturated unit
(Appendix A). This water-bearing unit is confined above by layers of
gypsum, anhydrite and caliche, and below by a continuous layers of clay
and anhydrite. Figures 4-6 and 4-7 illustrate the geometry and hydrology
of the plant site area.

These Figures show that this perched gypsum/anhydrite/sand unit is
comprised of several water-bearing zones at different depths. The
water-bearing zones are generally less than 5 feet thick and are typi-
cally hydraulically connected. However, wells #19 and #34, and #29, #37,
#39 and #40 show that anomalies in the potentiometric surface are present
due to complex hydraulic connections in some areas of the plant.

Navajo Refining Company maintains 3 evaporation ponds near the Pecos
River, which are connected to the plant site by a conveyance channel
paralleling Eagle Creek (Figure 2-1). These ponds, and the portions of
the conveyance channel in Sections 12, 11 and the E 1/2 of 10 are located
in Pecos valley alluvium. Monitor wells installed by Navajo show that
ground water in the valley alluvium is typically 6 to 12 feet below the
surface. Although the alluvium is generally silty sand, some 6 inch
monitor wells can maintain a pumping rate of 10-15 gpm indicating
the presence of lenses of higher permeability material. Figures 4-8 and
4-9 show the configuration of the water surface in this unit. As
expected, flow is sub-parallel to the Pecos River Valley, generally
flowing toward the River. The water level in this unit should respond to
the fluctuations of flow in the River (Figure 4-10). Therefore, during
periods of high flow the hydraulic gradient is from the river to the
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alluvium and the Pecos River loses water. During low flow periods the
gradient is reversed.

4.5 SURFACE WATER HYDROGEOLOGY AND FLOODING POTENTIAL

Artesia lies in the eastern plains of New Mexico on a broad, mature
plateau developed on flat-lying bedrock. The city is at an average
elevation of 3380 feet (msl) on an essentially featureless plain which
slopes eastward at about 3 feet per mile (0.35 degrees). Surface
drainage is typically controlled by small, ephemeral creeks and arroyos
which flow eastward into the Pecos River. These small drainages are
subparallel and spaced at about 0.75 to 1.5 miles.

The major drainage in the immediate Artesia area is Eagle Creek which
runs from west to east through the city, northeast through the Navajo
Refinery and then eastward to the Pecos (Figure 2-1). Eagle Creek’s
channel has been rectified (artificially formed and straightened) from
west of Artesia to the Pecos. Discussions with the City of Artesia
Engineer (Mr. John Brown) indicate that there is no historical record of
Eagle Creek overflowing its banks. However, such an overflow could occur
in a 100 year event (5.0 inches of precipitation). To deal with this
problem, the city is continuing its efforts at rectifying Eagle Creek and
plans to construct a check dam several miles west of Artesia within 2
years. These measures will effectively remove Artesia and the Refinery
from the 100-year floodplain.

The evaporation ponds and parts of the conveyance ditch lie in the
geologic floodplain of the Pecos River. In the past, large releases from
upstream reservoirs coupled with high rainfall events have resulted in
minor damage to the conveyance ditch. The ponds are located on alluvial
material next to the Pecos. Pond perimeters are 16 to 18 feet above the
river channel, and the largest pond is protected by a 5-foot high dike.
Analysis of historic records of Pecos floods (Patterson, 1965; USGS un-
published data 1946-1983) shows that a maximum stage height of 17.4 feet
was reached on September 30, 1932. Is is unlikely that this level will
ever be equalled, owing to the construction of several flood-control dams
(Alamogordo, Los Esteros) on the upper Pecos. No discharge event since
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1941 has exceeded the 13.76 foot stage (25,200 cfs on October 8, 1954)
and no discharge since 1960 has exceeded 7000 cfs. Modern "floods" in
the Pecos are now controlled releases of water for irrigation, and these
discharges are deliberately controlled to prevent any actual or potential
flooding of lands and structures adjacent to the Pecos. Any release or
rainfall event large enough to flood the evaporation ponds would effec-

tively dilute the effluent to a level far below stream or ground water
standards.

4.6 GROUND WATER QUALITY
Four separate hydrogeologic units are present at the Navajo facility:

o the artesian aquifer (San Andres)

o the shallow aquifer (upper Queen)

o the Pecos River Valley alluvium, and

o the perched water in the terrace regolith and
surficial deposits.

The well-defined pressure regime in the confined aquifers (San Andres and
the upper Queen) demonstrates that these units cannot be degraded by
surficial sources (Section 4.4). Therefore, water quality data for these
units was not collected for this study. Published data on the water
quality of these units are available (NMEID, 1980).

The water chemistry of the two surficial water-bearing units which have
the potential of being affected by Navajo’s operation is summarized in
Appendix B. The water quality in the Pecos River Valley alluvial
sand/silt aquifer 1is well defined near the evaporation ponds and is
consistent with surface water quality data from the Pecos River (Figure
4-10). Comparison of ground water quality with water quality in the
evaporation ponds reveals that, in terms of the major cations/anions and
metals, the water quality in the lagoons is better than or equal to
ground water quality (Appendix B). Both are unsuitable for use as
irrigation, domestic or industrial purposes. Even though some monitor
wells have an odor characteristic of hydrocarbons, in all wells sampled
except for well #13 neither phenols, toluene nor benzene are present in
concentrations above ground water standards.

Four monitoring well points were installed near the evaporation lagoons
to further define the background water quality of the aquifer and to
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determine if any contamination was present downgradient from the impound-
ments. The results of the analyses are shown in Appendix B. These
results are consistent with previous data which demonstrate that the
water quality in the area of the evaporation lagoons is very poor and in
some areas exceeds 10,000 mg/1 TDS.

Directly downgradient from the impoundments several monitor wells
exhibit water quality significantly better than 10,000 mg/1 TDS. This
change may be due to leakage of better quality pond fluid into the
aquifer. No listed organic contaminants were detected in samples from
the well points. However, alphatic hydrocarbons were detected by NMOCD
in upgradient well and by Geoscience in well point #2. The source of

these organic compounds is not known but is presumably a background
condition.

These water quality data demonstrate that no degradation of ground water
has occurred in the area of the evaporation ponds.

Water quality in the perched terrace/regolith water-bearing unit is
also well defined (Appendix B). The water quality in this unit is better
than the Pecos Valley alluvium. It should be noted that the ground water
in this perched water-bearing zone under the refinery is under some
artesian pressure. Direct contamination of this ground water is there-
fore unlikely. The lithologic logs of the monitor wells (Appendix A)
indicate that the soil in the aquitards above the unit is Tlocally
contaminated from surficial spills. Therefore, the ground water in some
wells may in fact be unaffected by spills and other discharges from the
wastewater management system. High hydrocarbon or TDS content in samples
from these wells could be a result of artesian water in the well bore
coming into contact with contaminated soil. Many wells have been
installed to identify zones of hydrocarbon contamination and four o0il
recovery systems have been installed to recover product and therefore,
mitigate the hydrocarbon contamination (Figure 4-7).
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This shallow, perched-water unit appears to be of limited areal extent,
and does not seem to be utilized by any supply wells. It is not con-
nected with any of the other aquifers, and it is very unlikely that any
possible hydrocarbon contamination would affect any other ground water.
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5.0 PROCESS DESCRIPTION AND WASTEWATER CHARACTERISTICS

5.1 OVERVIEW

A petroleum refinery is a complex combination of interdependent opera-
tions engaged in separating crude molecular constituents, molecular
cracking, molecular rebui]ding, and solvent finishing to produce petro-
leum derived products. There are a number of distinct processes utilized
by the industry for the refining crude petroleum and its fractionation
products. An EPA survey of the petroleum refining industry, conducted
during 1977, indentified over 150 separate processes being used and

indentified many more process combinations that may be employed at any
individual refinery.

Each process is itself a series of unit operations which cause chemical
and/or physical changes in the feedstock or product. In the commercial
synthesis of a single product from a single feedstock there are sections
of the process associated with the preparation of the feedstock, the
chemical reaction, the separation of reaction products, and the final
purification of the desired product.

At the Navajo Refining Company Artesia, New Mexico facility the major
refining processes are:

1) Crude 0il1 Fractionation (with vacuum fractionation)
2) Fluidized Catalytic cracking

3) Alkylation

4) Reforming

5) Desulferization

Associated with these processes are several auxiliary activities which do
not directly result in conversion of crude oil to product nor result in
complex chemical changes in the product but instead separate impurities

from the feedstocks and products, or are required for other aspects of
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the operation and maintenance of refinery. These auxiliary units are:

Boilers

Cooling towers

Storage tanks

. Water purification facilities
. Desalting units

. Drying and sweetening units

YT WA -

Figure 5-1 shows the location of these process and auxiliary units at the
refinery. The North Division of the refinery processes New Mexico
intermediate crude whereas the South Division processes sour crude. The
Artesia facility can refine a total of about 36,000 barrels of crude per
day with the South Division producing about five-sixths of the total.
Figure 5-2 is a process diagram which shows the interrelationship between
the two divisions and the location of discharge points.

Each process or auxiliary unit operation has different water usages
associated with it and the nature and quantity of waste water produced by
the units varies according to the process involved. The final aqueous

effluent of the Artesia Refinery is a blend of 19 process and auxiliary
waste streams (Table 5-1) as well as some additional wastewater produced
during general cleanup at the facility. The relative flow volumes from

the different units are:

Cooling Towers 60%
Boiler Blowdown 20%
Desalter 8%
Process Units and Water Softener 12%

Based upon four Wier measurements taken over the course of several
days, the total effluent discharge is approximately 0.627 cfs or about
405,200 gallons per day.

A brief description of each process and its wastewater characteristics
is given below.
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TABLE 5-1

PROCESS UNITS AND WASTEWATER TREATMENT/DISPOSAL UNITS

LOCATION

South

South

South

South

South

South

South
TCC

South

North

Division

Division

Division

Division

Division

Division

Division
Unit

Division

Division

PROCESS UNIT

WASTE STREAM  DISPOSAL/

SOURCE NUMBER TREATMENT

Cooling Tower

Boilers

Crude Unit
Desalter
(D-130)

Crude Unit
Overhead Accumulator
(D-140)

Crude Unit
Stabilizer
(D-202)

Alkylation Unit
Regenerator

Cooling Tower and
Vacuum Unit

Crude Unit Straight

Run Gasoline
stabilizer (W-58)

Crude Unit
Desalters (D-1, D-2)

5-3

SYSTEM

To South division
API Separator

To fire control
system water
storage ponds
overflow directly
into conveyance
ditch

To South division
API separator

To South division
API separator

To South division
API separator

To alky neutrali-
zation then to
South division API
separator

To South division
APl separator

To South Division
API separator

To North division
oil/water
separator




North Division

North Division

North Division

North Division

North Division

North Division

North Division

North Division

North Division

Cooling Tower

Crude Unit
Overhead Accumulator
(D-5)

Low Pressure
Boiler

Crude Unit
Overhead Accumulator
(D-4)

Desulfurizers
(D-15)

Fluidized Cat. Cracker
Unit Cooling Tower

Sour Water Stripper
Bottom

High pressure
Boilers

FCC overhead acc-
umulator Unit (DA-
301)
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10

11

12

13

14

15

16

18

17

To North division
0il/water
separator

To North division
oil/water separ-
ator

To North division
0il/water
separator

To North division
oil/water
separator

To North division
oil/water
separator

To North division
oil/water
separator

To desalters,
excess to North
division oil/water
separator

To North division
oil/water
separator

To North division
oil/water
separator




5.2 MAIN PROCESS UNIT DESCRIPTIONS AND WASTEWATER CHARACTERISTICS

5.2.1. Crude 0il Fractionation

Fractionation serves as the basic refining process for the separa-
tion of crude petroleum into intermediate fractions of specific boiling-

point ranges. Fractionation is a thermal distillation process which, at
the south crude unit, yields gas, straight run gasoline, naptha, kero-
sene, diesel, atmospheric gas o0il and reduced crude (Figure 5-2).
Reduced crude is transferred to the associated vacuum unit where it is
further fractionated into asphalt and vacuum gas oil.

In the North Crude Unit, where New Mexico intermediate crude is refined,
the product streams consist of gas, straight run gasoline, naptha,
kerosene, diesel and topped crude. Wastewater produced from the crude
units contains ammonia, sulfides, chlorides, oil, and phenols. The
process description flow sheet (Figure 5-2) shows the location of all
wastewater discharges for this and other units. Table 5-1 summarizes the
type of effluent produced at each unit and shows the treatment units to
which the streams are discharged. Six wastestreams originate in the
crude units: the bleedstream from the overhead accumulators #4, #5, #8,
#11 and #13 and the effluent from the vacuum distillation unit
(co-mingled with blowdown from the TCC cooling tower, #7). Like all
wastestreams that have contacted crude or product (contact wastewater)
and contain oil, these streams are treated in the oil/water separators
prior to release into the conveyance ditch and the evaporation ponds. A

chemical characterization of wastestreams #4, #5, #8, #11 and #13 is
shown in Table 5-2.

5.2.2. Catalytic cracking

Fluidized catalytic cracking process is employed at Navajo. Catalytic
cracking involves at least four types of reactions:

1) Thermal decomposition

2) Primary catalytic reactions at the catalyst surface

3) Secondary catalytic reactions between the primary
products

4) Removal of products which may be polymerized from
further reactions by adsorption onto the surface of
a fluidized bed of catalyst as coke.
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WACC 3-103
STANDARES

fs
Ea
{d
Cr
CN

f
Fb
Hg
NO;
Se
Ag
]
{1
Cu
fe
Hn
Sg+
10§
In
pH
Al
B
Co
Mo
Ni
Phenals
7SS
Cond.
cop
NHa
S

TABLE 5-2
CHEMICAL ANALYSES OF SELECTED WASTE
STREAMS AT NAVAJO REFINERY (AFTER BRANVOLD, 1984)
(VALUES IN MG/L EXCEPT WHERE NOTED)

CRUDE UNIT CAT. CRACKER SOUR RATER ALKY. NEUTRALIZING
PROCESS FROCESS STRIPPER SEWER
(44, $11, #13) BEFORE SOUR WATER EFFLUENT (86)
STRIPPER {tn
0.1 0.1 0.1 1.8
<0.1 <0.1 €0.1 0.1
1.3 0.3 0.4 10.8
0.1 3.9 17.0 7.8
803 2160 340 2872
0.1 0.1 0.12 18.8
6.3 5.0 9.5 3.6
9.9 710 230 0.26
1202 8379 1702 8870
18 23120 256 <1
64 180 1.7 1.4
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Table 5-2 (continued)

BOILERS
Wace 3-103 S.D. N.D.
FARANMETERS BOILER HIEK
RLONDOKN PRESSURE
BOILER

(%2) ($18)
fis 004 003
Ba 1 1
Cd .01 : <.01
Cr (.05 ‘ .05
CN )
f 3.1 2.2
Fb .18 .14
Hg
KOs .2 A
Se
fg {.05 {.03
i .05 €.035
Cl 127 IS
Cu .03 .03
Fe 1.9 0.65
Ka 07 .03
S0 1549 1242
108 4220 2873
In .06 .01
pH 1.4 11.6
Al {1.0 (1.0
B
Co .01 .02
Mo .3 .5
Ni (.05 {.05
Phenols
158 20 0
Cond, 4000 3000
£od 116 0
NH,
S
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Table 5-2 tcontinued)

Wace 3-103
STANDARDS

fs
Ba
Cd
Cr
N
F

Fb
Hg

N O
Se
Ag

H

|
Cu
Fe
Mn
50
TDS*
In
pH
Al

E

Co
Ko
i
Fhenols
765
Cond.
cop
NH4

COOLING TOWERS

N.D. COOLING

TOWER
BLORDORN

($10)

<.03
(.05
48
.03
03
.03
1077
1906
.48
1.6
(1.0

1850

5-8

S.D.

ALKY
COOLING TOWER
BLOKDORN
(41)

. A AL AN
e . s
[ = ]

(3G I

4.4
.03

I3

£.05
(.05

a3
.03

.07
1461
2132

28

6.9

(1.0

5.0.

TCC COOLING
TOREE
LOWDORN

N.D.
£CC
COOLING TONER
BLONDOWN
(416}

-
()

.05
(.05
47
.03
{.05
.03
1067
1973
A7

(1.0
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The catalysts are in the form of powder for the fluidized unit. The
catalyst is wusually heated and 1ifted into the reactor area by the
incoming oil feed which, in turn, is vaporized upon contact. Vapor from
the reactor pass upward through cyclone separators which remove most
of the entrained catalyst. These vapors then enter the fractionator,
where the desired products are removed and heavier fractions recycled to
the reactor.

The major wastewater constituents resulting from catalytic cracking
operations are oil, sulfides, phenols, cyanides, and ammonia. ' These
produce an alkaline wastewater with high BOD and COD concentrations.
Sulfide and phenol concentrations in the wastewater can be significant.

The wastestreams produced by the FCC unit are #15 and #17. Both #8
wastestreams are contact wastewater and are sent directly to the
oil/water separators as shown in Table 5-1. A characterization of the
effluent from the catalytic cracking process before and after sour water
stripping is displayed in Table 5-2.

5.2.3. Alkylation

Alkylation 1is the reaction of an isoparaffin (usually isobutane) and
an olefin (butylenes) in the presence of hydroflouoric acid as a catalyst
at carefully controlled temperatures and pressures to produce a high
octane alkylate for use as a gasoline blending component. The reaction
products are separated in a catalyst recovery unit, from which the
catalyst is recycled.

The wastewater from the alkylation unit is an acidic solution containing
some suspended solids, oil, dissolved solids, fluoride and phenols. The
waste stream (#6) is discharged to the neutralizing sewer and is treated
to raise the pH prior to discharge to the API oil/water separator (see

Table 5-1). An analysis of this comingled wastestream is shown in Table
5-2.
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5.2.4. Reforming

Reforming converts Tow octane naphtha, naphthene-rich stocks to high-
octane gasoline blending stock, aromatics for petrochemical use, and
isobutane. At Navajo the reformers do not produce a waste stream. Feed
stocks are usually hydrotreated for the removal of sulfur and nitrogen
compounds prior to charging to the reformer (see Section 5.3.6), since
the extremely expensive platinum catalysts used in the unit are readily
contaminated and ruined by the sulfur and nitrogen compounds. The
predominant reaction during reforming is the dehydrogenation of napht-
henes. Important secondary reactions are the isomerization, cyclization

and cracking of paraffins. All reactions result in high octane pro-
ducts.

5.2.5 Desulfurizers
Desulfurizing is primarily used to remove sulfur compounds, and other
impurities from gasoline, kerosene, jet fuels and diesel fuel. The

wastewater typically consists of sulfides or phenolic compounds. This
waste stream (#14) is routed to oil water separator.
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5.3 AUXILIARY PROCESS UNIT DESCRIPTIONS AND WASTEWATER
CHARACTERISTICS

5.3.1 Boilers

Steam is consumed throughout the refining process and 1is generated
in boilers at the North and South Divisions. To assure proper operation
of the boilers, a certain amount of boiler water must be discharged
(blowdown) and treated water added as make-up. Boiler blowdown is used
as a water source for the fire protection system (Table 5-1) prior to
direct discharge into the conveyance ditch. Analyses of the boiler
blowdown wastestreams (#2, #17 and #12) are shown in Table 5-2. A
characterization of the fire water pond is also included in Appendix B.

5.3.2 Cooling Towers

Water used for cooling process streams throughout the facility is
cooled by cooling towers located in both the North and South Divisions
and comprises most of the water usage at the facility. A significant
amount of water is lost by evaporation in the cooling towers resulting in
an increased concentration of dissolved solids in the cooling water over
time. To prevent scaling, corrosion and biological growth in the towers,
inhibitors such as chromate are added to the cooling water. Blowdown
from cooling towers pass through the oil water separator to permit
contact of chromate with the oil in the separator. This precipitates
much of the metal due to reduction of the metal. Analyses of cooling
tower blowdown (#1, #10 and #15) is displayed in Table 5-2.

5.3.3 Water Purification System

Pure water must be supplied to several of the boiler units as well
as some process systems. Backwash from the purification system contains
dissolved solids removed from the water supply system. The water
purification system is basically a water softener and produces a periodic
waste stream enriched in dissolved solids. The waste is never in contact
with product and is discharged directly into the conveyance ditch in the
South Division and to the 0il Water separator in the North Division.
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5.3.4 Desalters

A11 produced crude contains some formation (connate) water and suspended
solids. Because South Eastern New Mexico crude is generally found in
marine formations, this water is highly saline. Desalters remove the
saline fluid and suspended solids from the crude by passing crude (with
some added water) through an electrostatic field which acts to agglome-
rate the dispersed brine droplets.

Wastewater can contain high dissolved solids, phenols and (depending upon
crude type) ammonia and sulfides. This contact waste water is discharged
to the oil-water separator. This waste stream is a significant contri-
buter to the total effluent volume. A characterization of desalter
effluent (streams #3 and #9) is shown in Table 5-2.

5.3.5 Washdown and Stormwater

A certain amount of wash water is intermittently utilized for general
clean-up of the facility. This activity occurs within the concrete lined
process areas. In areas where the clean up may result in oil-contamin-
ated water, the areas drain to the oil water separator sewer. At the
heat-exchanger bundle cleaning area the concrete pad drains directly into
a sump which is constructed similar to an oil water separator thence into
the conveyance ditch and thence to the evaporation ponds.

5.3.6 Storage Tanks

Storage of crude and product typically permits some separation of
any water or suspended solids entrained in the fluid. These wastes,
removed from the tank bottoms, contain emulsified oil, phenols, iron,
sulfide and other consituents which depend upon the nature of the
material stored in a particular tank. This liquid is removed to the oil
water separators by vacuum trucks. The volume of effluent from this
unnumbered source is also small.

5.3.7 Produced Water from 0il Recovery System

The 0il recovery system pumps water from below the oil-water interface in
order to create a gradient toward the skimmer pump in the trench. This
water is discharged directly into the conveyance ditch.
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6.0 PRESENT WASTE MANAGEMENT SYSTEM

The Navajo Artesia Refinery generates, treats and disposes of liquid and
solid wastes. RCRA solid wastes, which include oil-water separator
sludges, heat exchanger bundie cleaning sludges, slop oil emulsion solids
and, when produced, leaded tank bottoms are disposed of at the RCRA
landfarms on the refinery site pursuant to U.S. EPA regulatory provis-
jons. These waste treatment facilities are fully addressed in EPA
permitting documents and are not discussed further in this discharge
plan. The wastewater management system presently employed by Navajo is
composed of four units: the evaporation ponds, the conveyance ditch, and
the two oil-water separators. A general description of each unit is
provided below.

6.1 OIL/WATER SEPARATORS

A1l wastewater delivered to the oil-water separators flow by gravity from
the discharge points through subsurface pipelines. At the separators the
flow velocity is reduced and the density difference between the water and
entrained oil permits separation of the two phases. The oil 1is then
skimmed from the water and pumped back to the‘processing units. Chromate
and other metals which are discharged into the separator are removed from
solution by the reducing effect of the hydrocarbons. The effluent is

discharged to the conveyance ditch. The sludges are removed to the RCRA
landfarm.

Periodically, blow sand and suspended solids in the effluent will enter
the separator and oil droplets may adhere to the solid. This phenomenon
results in a sand/oil particle which may have the same density as water.
These oily particles can flow through the unit and into the conveyance
ditch. Upsets in the plant can also result in a short-term oily dis-
charge from the separators. Much of the 0il and grease discharged into
the ditch will settle into the soft, bottom sediments. Over time this

0il, grease and sediment has formed a very fine-grained asphaltic
"lTiner" for the ditch.
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6.2 Conveyance Ditch

The conveyance ditch originates at the oil-water separators and termin-
ates at the evaporation ponds in Section 1,6 and 12 (T. 17 S., R. 26
E.) approximately three miles east of the refinery. As Figure 2-1 shows,
the ditch is sub-parallel to Eagle Creek until it nears the Pecos River,
where the ditch then turns south toward the evaporation ponds. The ditch
is generally about 3-4 feet wide and less than 1 foot deep. Throughout

its course, it is bermed to prevent any influx of stormwater or excess
irrigation water.

In the refinery area several wastestreams discharge directly into the
ditch. These streams (eg. boiler blowdown) are not contact wastewater
and, therefore, need not be routed to the o0il/ water separators.

6.3 Evaporation Ponds

Originally, three ponds were built to evaporate the wastewater generated
at the refinery. At the present time, the berm between the lower ponds
(2 and 3) has been removed resulting in a two-pond system. The ponds
cover an area of approximately 85 acres and are generally less than 3

feet deep. The ponds are bermed to prevent any storm water runoff from
entering the impoundment.

A1l of the wastewater discharged by the refinery is disposed of in
these ponds. The effluent in these ponds is a very good representation
of the overall quality of the discharges from the facility. Upsets in
the refinery and minor modifications of the operation could result in a
variable quality of discharge. The ponds, however, have a long enough
retention time to adequately homogenize the effluent. Analyses of the
fluid in the ponds is shown in Appendix B.
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7.0 FUTURE WASTEWATER MANAGEMENT

Recent NMEID chemical analyses of sludges from the wastewater convey-
ance ditch and Evaporation Pond #1 show concentrations of heavy metals
which would classify this material as a hazardous waste. Evaporation

Pond #1 is now considered a hazardous waste surface impoundment by the
NMEID.

Managing the evaporation lagoons as hazardous waste surface impound-
ments is not economically realistic and Navajo intends to close Pond #1
pursuant to RCRA. After 1988 neither the conveyance ditch nor the
evaporation ponds will be employed to manage wastewater discharged
directly from the oil/water separators. If the conveyance or other
evaporation ponds are utilized, the wastewater managed by these units
will be biologically treated and be of significantly better quality than
is presently being discharged. Biological treatment of wastewater is
also consistent with proposed RCRA regulations (Appendix C).

7.1 WASTEWATER MANAGEMENT OPTIONS FOR WASTEWATERS DISCHARGED TO THE
OIL WATER SEPARATORS

A1l waste streams which are presently discharged to the oil/water
separators will be subject to biological treatment prior to discharge to
the Tland surface (eg. evaporation ponds, land application of treated
effluent, NPDES discharge to Pecos River). Two options for treatment are

presented below. One of these options will be implemented prior to
1988.

7.1.1 OPTION 1: Discharge of Treated Effluent To Artesia POTW

In addition to primary oil seperation provided by the existing oil
water separators, an air floatation unit will be employed for additional
treatment prior to discharge to the City of Artesia Publicly Owned
Treatment Works. The pre-treated effluent will be further treated at
the POTW to meet the City of Artesia’s NPDES permit restrictions and
their NMEID ground water discharge plan requirements.

Pipelines will be used to transfer effluent between generation points
and treatment process units in the refinery area as well as between the
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refinery and the POTW. No ground water monitoring is necessary nor
proposed.

7.1.2 OPTION 2: Biological Treatment and Discharge to Pecos River
In the unlikely event that discharge to Artesia’s POTW is not pos-
sible, Navajo will design and construct a new wastewater management
system which include a biological treatment unit for refinery wastes.

Prior to discharge to the biologic treatment unit the refinery waste
will receive primary oil/water separation followed by secondary floata-
tion treatment. Options for biological treatment include:

aerated lagoons

trickling filters

oxidation ditch

activated sludge

rotating biological contactors

[« el eRe o]

Biologic treatment of waste will substantially alter the character of
the final refinery effluent.

7.2 BOILER BLOWDOWN WASTEWATER MANAGEMENT

The existing fire water pond presently receives all boiler blowdown
from the south division. The naturally-lined pond is located upgradient
from the o0il recovery trench RW-4. The area downgradient from the Fire

Water Pond contains oil-contaminated soil and ground water under Artesian
conditions.

If any leakage from the naturally-lined Fire Water ponds does occur:

0 It would generally improve the quality of the soil water
0 It could not affect the Artesian ground water in this area
0 A1l leakage will be captured by RW-4 recovery well/trench.

Future discharges from the Fire Water Pond will be co-mingled with the
biologically-treated effluent and discharged with the treated effluent
or discharged directly to the Artesia POTW.

7.3 WATER SOFTENER WASTEWATER MANAGEMENT
Discharges from the water softener will be co-mingled with the

7-2




biologically-treated effluent discharged to Navajo’s wastewater manage-
ment system or discharged directly to the Artesia POTW.
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8.0 MONITORING AND REPORTING

Ground water analyses show that utilization of the evaporation lagoons
and conveyance ditch has not resulted in significant degradation of
ground water (Appendix C and Section 4.7). Continued use of the impound-
ments and ditch prior to biological wastewater treatment in 1988, will
not affect ground water which is presently being used. Therefore, no
ground water monitoring is planned. However, additional monitoring may
occur as a result of closure activities for Evaporation Pond #1.
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9.0 BASIS FOR DISCHARGE PLAN APPROVAL

0

Ground water sampling and analyses performed to date show that
ground water quality in the area of the conveyance ditch and
evaporation ponds has not been significantly affected by over 20
years of discharges.

Discharges into the present wastewater management system for the
next three years will not result in concentrations in excess of
the Standards of Section 3-103 or the presence of any toxic
pollutant at any place of withdrawal of water for present or
reasonably fuseable future use.

By 1988 Navajo Refining Company will utilize biological treat-
ment of effluent presently discharged from the oil water separa-
tors. This will significantly improve the quality of wastewater.

In the next few months Navajo, NMOCD, AND NMEID will be working
together to develop a schedule for implementation of biological
treatment of wastewater.
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WATER QUALITY OF MONITOR WELLS
NEAR EVAPORATION PONDS



ANALYTICAL LABORATORIES. INC.

ANALYTE

Benzene
Toluene
Ethylbenzene
Xylenes

bnzene
oluene

Ethylbenzene

I Xylenes

Xylenes
l Ethylbenzene

NO 3 as N
NH4

CN

Benzene
Toluene
Xylenes
Ethylbenzene

- "o

TO: Geo Sclence
500 Copper Ave. N.W.
Albuquerque,

NM

DATE:
1080,

8 November 1984
1040

SAMPLE ID/ANALYTICAL RESULTS

11184
1330
Well 28

<0.005 mg/1l
<0.005 mg/1
<0.005 mg/1
<0.005 mg/1

103184
1520
Well 47

<0.005 mg/1
<0.005 mg/1

Well 3
A Y

<0.01 mg/1
1.16 mg/1
<0.01 mg/1
<0.005 mg/1
<0.005 mg/1
<0.005 mg/1
<0.005 mg/1

Well 13

L3
<0.01 mg/l
5.6 mg/1l
0.09 mg/1
0.254 mg/1
0.345 mg/1
0.389 mg/1
<0.100 mg/1

103184
1432
Well 45

<0.005 mg/1
<0.005 mg/1
<0.005 mg/1
<0.005 mg/1

103184
1550
Fire Pond

<0.005 wg/1
<0.005 mg/1
<0.005 mg/1
<0.005 mg/1

Well 5

R
<0.01 mg/1
2.5 mg/1
<{0.01 mg/1"
<0.005 mg/1
<0.005 mg/1
<0.005 mg/1
<0.005 mg/1

Pond ]

<0.01 mg/1

10.6 mg/1

0.4 mg/1l
0.711 mg/1
0.588 mg/1
0.591 mg/1
0.240 mg/1l

103184
1240
Well 46

<0.005 mg/1
<0.005 mg/1
<0.005 mg/1
<0.005 mg/1

Well 12
AR
<0.01 mg/1
0.25 mg/1
<0.01 mg/1
<0.005 mg/1
<0.005 mg/1
<0.005 mg/1
<0.005 mg/1

Pond 3

<0.01 mg/1
13.87 mg/1
0.2 mg/l
0.027 mg/1
<0.005 mg/1
<0.005 mg/1
<0.005 mg/1
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l éuQTOMER Navajo Refining Co{ ay (< 4/ v :
.._.:A.;;: / aporess  Box 526 : ' 7 ‘
T ooty Artesia, NM 88210 T ﬁ

'}':-"-._'ATTENTIO_N Ed Kinney _ ' /

VOICE NO. 104223

. e tinn

SWH il

|sampLes RECEIVED 4/24/81 CUSTOMER ORDER NUMBER  P.0. #20030

TYPE OF ANALYS!S Water

PR

3 ‘.“} Samp]e S : | | Type Ofl : » | . | |
Ident1f1cat1on S M . . mg/liter //”/g.o /3,44/.

NavaJo Well #'I o Ac1d1ty C 179
, o A]ka'hmty, "p (As CaCO3) < 1

. "Barium 0.1

"Biochemical Oxygen Demand 44

| j".':--.‘ff" \ - Cadmium - 0.05

Chemical Oxygen Demand _ . 145
“ Chloride .- . 8313 STl
Chromium -~ - - 7T o 0,002 .

.- Chromium 6+ - . =<.0.01 .
‘Copper . S -0.001 - N,
Fluoride 0.9 e

. ~-Hardness (as CaCO ) o . 5760
&  Iron | 1 <0.05
+ o Lead L o - 0.006
L ' Magnesium - . 'gs5p
T “Nickel . 0.02
o S ~~_ pHUnits . 7.8
Alkatlini ty umq 700 )
- Solids, Tota'l D1ssolved .. 19700 &S00
o Sulfate . 4990 .
o Zlnc ;\'< 0.1 S

- - - . _-m.y- A.—.-' - R
L e e e 4z L & S I R R T SR

« Sample Analysis by: B.P. - - . C '
. Date and Time of Analysis: BOD, - 4/24/81 @ 1600 hrs. =
. pH: 4/30/81 @ 1400 hrs. ' : .
... Method of Analysis: 8005 - 5 day incubation
+pH:  electrode . TR N

L . - e } ‘ e -".’ff'fl

- e — : L ' APPROVED Wm~ i

. m : R 4/30/8] Elmer D. Martinez, Director ?Qﬂa]ity _
® PAGE ° oOF 13 page
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{p vuvern  Navajo Refining Cof. Y {

e y\{“—r;lﬁ S
© Drawer 159 E' "‘“?l;”’ &]*.‘
ADD“CE‘ff Artesia, Ni 88210 %: .-"h_a 2
OICE NO. 104223 ' ‘ Uics
S;\MPLES RECEIVED 4/24/81 CUSTCMER ORDER NUMBER PJO, j 20030
: TYPE oF anaLysis  Water
* Sample ' | Type of _ |
“"Identification : . Analysis mg/liter /,//»'/S'o Z4%
Navajo Well # 3 - ‘A Acidity 32
~ Alkalinity, "P" (as CaCO ) < 1.0
Barium < 0.1
Biochemical Oxygen Demand 40
Cadmium . 0.009
Chemical Oxygen Demand 73
- Chloride 2652 =200 /1%
Chromium - < 0.001 ‘
Chromium 6+ < 0.01
Copper < 0.001 -
% Fluoride | 1.6 >0 el
9 Hardness (as CaC03) - 2760 :
t Iron _ 0.01
. Lead S < 0.001
\ Magnesium ) 250
Nickel - < 0.01
pH Units 7.4
Phenols < 0.001
Alkalinity, "M" 356
Solids, Total Dissolved _ 7730 7640 o777
B - .Sul fate : _ 2720
Sy Sulfide ‘ 0.10
e -Zinc : - < 0.1
A".A_:,Sample Analysis by: BP
" pate and Time of Analysis: BODS. 4/24/81 @ 1600 hrs. -
- pH: 4/30/81 @ 1400 hrs. :
... Method of Analysis; BOD; - 5 day incubation .
pH:electrode : L I
I' . W : . APPROVED BY _&5 : 57
\ 1"] - Elmer D. Martinez, Director of Quality Assurance
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EE
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Navajo Refining cof 1y !
Drawer 159

Artesia, NM 88210

Ed Kinney

104223

I . %

r

P.O. Box 5351 « 1925 Rosina » Santa Fe, New Mexico 87502

| ot 4/30/81 page 7 of 13 pacGE

ontrols for Environmental Pollution, Inc.

- 2 s gmvgm ey A A

SAMPLES RECEIVED 4/24/81 CUSTOMER ORDER NUMBER P.0. # 20030
Tvee OF AnALYsis . Water
- Sample - ..- Type of
- “Identification Lo Analysis - mg/liter ,//=//re 1946 /7;
e Navajo Well # 5 - Acidity 36
- Alkalinity, "P" (as CaCO3) < 1.0
Barium 0.1
Biochemical Oxygen Demand 24
Cadmium 0.05
Chemical Oxygen Demand 176 724
Chloride 7089 Soco i
Ly Chromium 0,002
2 Chromium 6+ < 0.01
/ - Copper 0.001 . .
Fluoride 0.44 o926 P
Hardness (as CaCO3) 4660
Iron 0.04
Lead 0.007
S Magnesium 650
Nickel . < 0.01
pH Units 7.7
Phenols < 0.001
Alkalinity, "M" 506
- Solids, Total Dissolved 16,800 21./00 737
- Sulfate - 4290
Sulfide 0.13
Zinc < 0.1 .
~ Sample Analysis by: BP
Date and Time of Analysis: BOD5: 4/24/81 @ 1600 hrs.
pH: 4/30/81 @ 1400 hrs.
- Method of Analysis: BOD; - 5 day incubation
pH:electrode '
-— APPROVED BY M{‘s’““/&w-’ .
C==-C Elmer D. Martinez, Director of Qua11ty Assurance




l ‘CUSTO! ER

Navajo Refining Col ay
Drawer 159

'— ire r“
ADDRESa [ Ei E &"
"oy Artesia, NM 88210 it L“, b
attenTion  Ed Kinney [‘wlu QE -
oice No. 104223 kel G
| SAMPLES RECEIVED 4/24/81 CUSTOMER ORDER NUMBER  P.0. # 20030
l TvpE OF AnaLvsis  Water
I Yo Sample o Type of - _ '
S Identi fication " 'Analysis “'mg/liter 4044756 ot
l Navajo Well # 7 Acidity 36
o : Alkalinity, "P" (as CaC03) < 1.0
S ~Barium < 0.1 !
- Biochemical Oxygen Demand 38
T Cadmium 0.04
L Chemical Oxygen Demand 136
oo Chloride 3570 F4oo  |OF
l Chromium -0.002
C Chromium 6+ < 0.01
Copper 0.004
Fluoride 0.3 02z |ofe
é°% Hardness (as CaC0 3) 3160
! Iron 0.05
Lead -0.001
Magnesium 370
Nickel . < 0.01
pH Units 8.0
Phenols < 0.001
Alkalinity, "M" 596
Solids, Total Dissolved 14,200 =2/ 500 Zgof
- Sulfate 5600 '
p - Sulfide 0.05
_ . . Zinc < 0.1
Sample Analysis by: BP
Date and Time of Analysis: BODg: 4/24/81 @ 1600 hrs. ‘
~ pH: 4/30/81 @ 1400 hrs.
Method of Analys1s 8005 - 5 day 1ncubat10n .
pH:electrode ‘
— APPROVED BY é— e

ontrols for Environmenta!l Pollution, Inc.
P.O. Box 5351 » 1925 Rosma « Santa Fe New M exico 87502

C== C
D

Elmer D. Martinez, Director of Quality Assurance
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.custoen  Navajo Refining Co{ Ay . AR
“appRess  Drawer 159 N E Fiﬂii

"o ey Artesia, NM 88210 ,

ATTENTION Ed Kinney ﬂ

VOICE NO. 104223 :

| sAMPLes RECEIVED  4/24/81 CUSTOMER ORDER NUMBER P.0. # 20030
' rvot oF Anavsis  MWater
b same ~ Type of
e Identification Analysis - mg/liter ///;//éa
l Z. - Navajo Well # 9 - Acidity 36
C Alkalinity, "P" (as CaC03) < 1.0
' Barium < 0.1
Biochemical Oxygen Demand 36
I Cadmium 0.01
AR Chemical Oxygen Demand 88
SRR Chloride 2703 2200
I Chromium 0.002
SR Chromium 6+ < -0.01
I Copper 0.006
l AR Fluoride 0.7 27
- (ﬁ; Hardness (as CaC0,) 3120
L ' Iron 0.01
h \ Lead 0.001
o — Magnesium 370
: Nickel : < 0.01
' pH Units 1.7
l' S Phenols < 0.001
_ Alkalinity, "M" 322
Solids, Total Dissolved 10,400 95z 0
l ' Sul fate - 4160 '
; Sulfide -0.03
I e o Zinc B _ < 0.1
0 sample Analysis by: BP
. Date and Time of Analysis: BOD;: 4/24/81 @ 1600 hrs.
_ pH: 4/30/81 @ 1400 hrs.
~ Method of Analysis: BOD; - 5 day incubation
pH:electrode
{ APPROVED 3%:’:-—-—-"':;‘?" — '\/}—N y
g "¢ Elmer D. Martinez, Director of Quality Assurance
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I « CUSTOMER

Navajo Refining Co('_.

Ly

Lt B

.., AbpRess  Drawer 159
ey Artesia, NM 88210 .
ATTENTION  Ed. Kinney fiE [LVSES
VOICE NO. 104223 d
sAMPLEs RECEIVED  4/24/81 CUSTGMER ORDER NUMBER _ P.0, # 20030
l TveE OF AnaLysis  Water
l 4 Samp]e v Type of ' L
Ident1f1cat10n ‘Analysis mg/liter ,,/,,'/(U Y,
l © i o Navajo Well # 12 Acidity 55
e Alkalinity, "P" (as CaC0;) < 1.0
Barium < 0.1
l et Biochemical Oxygen Demand 38
e Cadmium 0.07
Chemical Oxygen Demand 256 )
| Chloride 8058 b7oo T3¢
I SRR Chromium 0.002 -
Chromium 6+ < 0.01
Copper 0.002
I L e Fluoride 0.9 2.5 1K
o /]0 Hardness (as Caco,) 8920
" Iron - 0.04
” S , Lead 0.007
Co — Magnesium 1330
R Nickel . 0.02
pH Units 7.6 :
. S Phenols *«0,001 .
L Alkalinity, "M" 545
Solids, Total Dissolved 28,000 R oco XA
lb S N Sul fate 11,500 '
: Sulfide 0. 05
o &3‘.’:,“_“ A Zinc < 0.1
_‘_* Data will fo]]ow on 5/6/81.
Samp]e Ana]ys1s by: BP
© Date and Time of Analysis: BOD;: 4/24/81 @ 1600 hrs. B
" pH: 4/30/81 @ 1400 hrs.
- Method of Analysis:- BOD5 - 5 day incubation
pH:electrode N
l. VA W APPROVED aa:t‘// — T
o ts:r:tm:d I::‘..** Elmer D. Martinez, Director of Quality Assura‘nce

?
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.CUSTQNER Navajo Refining Cof ny ,
* ADDRESS Drawer 159

e {s
cry Artesia, NM 88210 { |
artenmion  Ed Kinney . N ﬁ '

VOICE NO. 104223

SAMPLES RECEIVED  4/24/81 CUSTCMER ORDER NUMBER ~ P .0, # 20030
l TYPE oF anaLysis  Water
I Sample Type of
g _ Identification: “'Analysis: mg/liter ///w/fo 1e/y/7;
I " Navajo Well # 13 Acidity 11
o : Alkalinity, "P" (as CaCO3) < 1.0
- Barium 0.1
l ‘ Biochemical Oxygen Demand 22
Cadmium 0.002
Chemical Oxygen Demand 48 |-
Chloride . - 357 J50 /83
l Chromium 0.002 .
Chromium 6+ < 0.01
Copper -0.001 _
I Fluoride . 1.2 3.5 /147
Hardness (as CaC03) 1570
' 0) Iron 0.02
b | | J Lead | 0.003
T 4 Magnesium 79
' Nickel . T < 0.01
v pH Units 7.4
I - Phenols < 0.001
' Alkalinity, "M" 146 B
: ) Solids, Total Dissolved 3200 Bobe 253/
Sulfate - 1810
Sulfide -0.04
‘ » ~Zinc o <-0.1
Sample Analysis by: BP
Date and Time of Analysis: BODS: 4/24/81 @ 1600 hrs,
pH: 4/30/81 @ 1400 hrs. )
~ Method of Analysis: BODg - 5 day incubation
- pH:electrode |
i Fg_mf? . APPROVED BY/{’/‘ '_{g,,,,..;:,,,,__.- ‘\
bt -"" e Elmer D. Martinez, Director of Quality Assufance

4/30/81 pAGE 11 OF 13 PAGE -7
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-custouer  Navajo Refining Con 1y {

ADDRESs Drawer 159 . E‘
cry Artesia, NM 88210

trenTion Ed Kinney S ﬂ iy

oxce no. 104223 ' '

‘ SAMPLES RECEIVED  4/24/81 CUSTCMER ORDER NUMBER P.0. # 20030
l TYPE OF ANALYsis  Water
I L0 Sample - Cot T Type of
; - Identification v Analysis mg/liter
I “he o Navajo Well #16 Acidity 13
‘ - - - Alkalinity, "P" (as CaC03) < 1.0
- Barium ‘ < 0.1
l Biochemical Oxygen Demand 44
S Cadmium 0.002
Cae Chemical Oxygen Demand 152
o Chloride . 1173
I , ' Chromium < 0.001
Chromium 6+ < 0.01
o Copper < 0.001
I ; Fluoride - 0.44
nd Hardness (as CaC0,) 1610
I ! Iron < 0.01
h o ' Lead , ~0.002
— Magnesium 140
Nickel. . < 0.01
I o pH Units 7.7
Phenols 0.016
Alkalinity, "M" 425
Solids, Total Dissolved 4,770
Sul fate h 1,890
o ) Sulfide 0.10
o ‘_}“'; Coe . Zinc 0.1
Sample Analysis by: BP

Date and Time of Analysis: BOD: 4/24/81 @ 1600 hrs.
pH: 4/30/81 @ 1400 hrs.

- Method of Ana]ysis:_ BOD5 - 5 day incubation
pH:electrode

) PP 7=

C= C —
b g b’ Elmer D. Martinez, Director of Quality | Assurance
iz e 4/30/81 PAGE 12 OF 13 PAGE ,

I.Toncr“ols for Environmental Pollution, Inc.
P.0. Box 5351 o 1925 Rosina « Santa Fe, New Mexico 87502




l «CUSTONER
.“

Navajo Refining Cor

Uil 8 Lﬁ’

. ADDRESS Drawer 159
‘ oty Artesia, NM 88210 '
attention  Ed Kinney [EFIL‘ SiS
oice o, 104223 sBU
| SA;Ai;LéS receiveo  4/24/81 CUSTCMER ORDER NUMBER P.0. # 20030
l TvpE OF AnaLysis  Water
| I .o Sample , Type of
..o Identification ~ Analysis- - ‘mg/liter
l o Navajo Well # 17 Acidity 17
‘ Alkalinity, "P" (as CaC03) < 1.0
- Barium 0.1
Biochemical Oxygen Demand 42
» Cadmium 0.03
* Chemical Oxygen Demand 88
‘ Chloride 4692
‘ I Chromium 0.002
Chromium 6+ < 0.01
Copper < 0.001
I (y Fluoride 0.3
} 5 Hardness (as CaCO ) 4470
Iron 0.03
. Lead 0.005
— Magnesium 470
Nickel . - 0.01
pH Units 7.6
Phenols < 0.001
Alkalinity, "M" 198
_ | Solids, Total Dissolved 11,200
S L Sul fate = 2,930
Ve ISR Sulfide 0.03
. Zinc 0.1
| Sample Analysis by: BP
Date and Time of Analysis: BODg : 4/24/81 @ 1600 hrs.
pH: 4/30/81 @ 1400 hrs.
Method of Analysis: 8005 - 5 day incubation
© pH:electrode | '
APPROVED By~ e e e e
C= = C Elmer D. Martinez, Director of Quality Assura/ce #
e 4/30/81  page 13 oF 13 page -7 - ¢

ontrols for Environmental Pollution, inc.
P.0O. Box 5351 «» 1925 Rosma e Santa Fe, New Mexico 87502




. - . . . . '“\";_}’.f'\'—_a'*n—\*-f—;_ﬁ . . ! )
aCULIL TR NAVAJo Keﬁmng LOf 1y B f;‘\—"}f S VAR CrT e oo
e 150 Dggg Wbl 2 LR
oo Artesia, NM 88210 i <2 /1l st Bhad L
rrenmior. EA Kinney v MAY 6 1981 o [ir[ai f{\.{é;\-.
OICE MG 104223 o sidhaia B LHEES
| NAYATO REFINING TU:
SAMPLES RECEIVED 4/24/81 CUSTCMER ORDER NUMBER PAO- 4 20030
l TYPE uor ANALYSIS Water
l T Sample . Type of
- ‘Identification ‘Analysis: - mg/liter /0’@A’
w Well Water Acidity 13
Alkalinity, "P" (as CaC03) < 1
Barium < 0.1
l Biochemical Oxygen Demand 38
, Cadmium 0.002
., Chemical Oxygen Demand 88 Az0
Chloride 1632 /%
Chromium 0.002
Chromium 6+ < 0.01
Copper 0.004 X
i Fluoride 0.25 q»*>
| Hardness (as CaC03) 2400
5@ Iron 0.06
Lead 0.005
T (7-/// Magnesium 310
Nickel < 0.01
pH Units 7.8
Phenols 0.022
Alkalinity, "M" 205
Solids, Total Dissolved _ 6860 crex
Sulfate 2830
Sulfide 0.03
. Zinc 0.2
Sample Analysis by: BP
Date and Time of Analysis: BOD.: 4/24/81 @ 1600 hrs. )
pH: 4/30/81 @ 1400 hrs. .
Method of Analysis: BOD; - 5 day incubation
pH:electrode N
F?? = F APPROVEDBY‘-—;:/:"""/ ity
o]t Fom'e Elmer D. Mart1ne§KGE1rector of g¥a11ty/Assurance

l:om:rols for Environmental Pollution, Inc.

4/30/81

P.O. Box 5351 « 1925 Rosina » Santa Fe, New Mexico 87502
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. {
customer Navajo Refining Co.  any
ADDRESS Drawer 159
"~ crvy  Artesia, WM 83210
atTentTion Ed Kinney
nvoice no. 104223

-.----'---

SAMPLES REceiven 4/24/81 CUSTCMER ORDER Numser P.0. #20030
TYPE OF ANALYSIS water
Sample Type of
Identification Analysis mg/liter
lavajo Well #12 Phenols < (.001
i orese /T 7
:; —p 4/30/81 A 1 Assurance
® PAGE OF PAGE

Controls for Enviromnmental Pollution, Inc.

P.O. Box 5351 « 1925 Rosina « Santa Fe, New Mexico 87502
Telephone 505/982-9841




WATER QUALITY OF MONITOR WELLS
IN REFINERY AREA




ANALYTICAL LABORATORIES, INC.

TO: Geo Scilence
500 Copper Ave. N.W.
Albuquerque, NM

Bl EE = Illl‘.rll

i

%

DATE: 8 November 1984
1080, 1040

ANALYTE SAMPLE ID/ANALYTICAL RESULTS
11184 103184 103184
1330 1432 1240
Well 28 Well 45 Well 46
L 3 e .
Benzene <0.005 mg/1 <0.005 mg/1 <0.005 mg/1
Toluene <0.005 mg/1 <0.005 mg/1 <0.005 mg/1
l Ecthylbenzene <0.005 mg/1 <0.005 mg/1 <0.005 mg/1
Xylenes <0.005 mg/1 <0.005 mg/1 <0.005 mg/1
103184 103184
l 1520 1550
Well 47 Fire Pond
R .
nenzene <0.005 mg/1 <0.005 mg/l
. oluene <0.005 mg/1 <0.005 mg/1
Ethylbenzene <0.005 mg/1 <0.005 mg/1
' Xylenes <0.005 mg/1 <0.00S5 mg/1
Well 3 Well 5 Well 12
I NO 3 as N <0.01 mg/1 <0.01 mg/1 <0.01 mg/1
NH 4 1.16 mg/1 2.5 mg/1 0.25 mg/1
CN <0.01 mg/1 <0.01 mg/1 <0.01 mg/1l
l Benzene <0.005 mg/1 <0.005 mg/1 <0.005 mg/1
Toluene <0.005 mg/1 <0.005 mg/1 <0.005 mg/1
Xylenes <0.005 mg/1 <0.005 mg/1 <0.005 mg/1
I Ethylbenzene <0.005 mg/1 <0.005 mg/1 <0.005 mg/1
Well 13 Pond 1 Pond 3
lNO3as N <0.01 mg/1 <0.01 mg/1 <0.01 mg/1
CN 0.09 mg/1 0.4 mg/1l 0.2 mg/1
|Benzene 0.254 mg/1l 0.711 mg/1 0.027 mg/1
Toluene 0.345 mg/1l 0.588 mg/1 <0.005 mg/1
Xylenes 0.389 mg/1 0.591 mg/1 <0.005 mg/1
Ethylbenzene <0.100 mg/1 0.240 mg/1 <0.005 mg/1




ASSATGAT—~

ANALYTICAL LABORATORIES, INC.

TO: Geo Science DATE: 3 December 1984
Attn: Randy Hicks 1111
500 Copper N.W.
Albuquerque, NM 87105
ANALYTE SAMPLE IDENTIFICATION/ANALYTICAL RESULTS
Fire Pond Well 47 Well 28
10/31/83 10/31/84 11/1/84
1550 1520 1330
Phenols 20.0 ug/1 33.0 ug/1 20.0 ug/1
cl 134.0 mg/1 122.0 mg/1 101.0 mg/1
SO 1800.0 mg/1 1400.0 mg/1 2150.0 mg/1
TDS 3664.0 mg/1 2728.0 mg/1 5192.0 mg/1
TSS 96.0 mg/1 13588.0 mg/1 720.0 mg/1
NO 2.18 mg/1 1.79 mg/1 1.63 mg/1
NH 1.0 mg/1 0.3 mg/1 0.3 mg/1
Cr <0.01 mg/1 <0.01 mg/1 <0.01 mg/1
CN <0.01 mg/1 <0.01 mg/1 <0.01 mg/1
Well 45 Well
10/31/84 10/31/84 NOMINAL DETECTION
1432 ' 1240 LIMIT
Phenols 16.0 ug/1 13.0 ug/1 0.01 ug/1
Cl 495.0 mg/1 446.0 mg/1 1.0 mg/1
SO 1650.0 mg/1 2100.0 mg/1 1.0 mg/1
TDS 3836.0 mg/1 3988.0 mg/1 1.0 mg/1
TSS 2004.0 mg/1 4084.0 mg/1 1.0 mg/1
NO 0.10 mg/1 0.80 mg/1 0.1 mg/1
NH 11.6 mg/1 1.0 mg/1 0.1 mg/1
Cr <0.01 mg/1 <0.01 mg/1 0.01 mg/1
CN <0.01 mg/1 <0.01 mg/1 0.01 mg/1

REFERENCE:"Standard Methods for the Examination of Warer and Wastewater”,
lsth Edition, APHA, N.Y.’ 19800

An invoice for serviées is ené¢losed. Thank you for contacting Assaigai
Laboratories.

Sincerely, ZSWM&X;L\
Jeﬂﬂ??gtAj?/Smith; Ph.D.
Labdratory Direator

.

== TWN0 1offorcan N F 2 Alhisrmasrcernioan Alace, Ad et O 110




TEL Weathering Area

Geraghty & Miller, Inc.

Downgradient

Well Wells

35 36 ‘ 37 38
pH 7.28 7.27 7.57 7.37
Spec Cond 3942 9462 9462 7899
T0C (*)
TOX Ug/1 318 125 223 170
Chloride (*)
Iron 4.6 0.89 0.14 0.73
Manganese 1.34 1.34 1.26 0.789,
Phenols 0.001 0.001 0.001 0.001
Sodium (*)
Sulfate (*)
Arsenic 0.07 0.03 0.02 0.02
Barium 0.1 0.1 0.1 0.1
Cadmium 0.001 0.001 0.001 0.001
Chromium 0.003 0.002 0.001 0.001
Fluoride 1.45 1.34 2.05 1.60
Lead 0.001 0.001 0.001 0.001
Mercury 0.0004 0.0004 0.0004 0.0004
Nitrate 0.1 0.1 0.1 0.1
Selenium 0.01 0.01 0.01 0.01
Silver 0.01 0.01 0.01 0.01
Pest & Herb - - - -
Radio (**) - - - -
Coliform 1 1 2700 1
* Results pending, re-analysis by laboratory.
** Radioactivity activity results were omitted due to high TDS.

Table 5. Chemical data from TEL Weathering area monitoring wells taken
12-1-82.

22




Colony Landfarm

Geraghty & Miller, Inc,

Upgradient Downgradient
Well Wells
31 ' 32 33 34
pH 7.31 7.41 7.41 7.30
Spec Cond. 255445 -~ 2693 3590 2563
2489 |

TOC mg/1 (*)

TOX ug/1 41.5 102.3 64.5 26

Chloride (*)

Iron 0.06 0.01 0.01 1.81

Manganese 1.08 0.311 0.521 0.567

Phenols 0.001 0.001 0.001 0.001

Sodiu 100 35.4 44 .4 88.5

Sulfate (*)

Arsenic 0.01 0.01 0.01 0.01

Barium 0.1 0.1 0.1 0.1

Cadmium 0.001 0.001 0.001 0.001

Chromium 0.001 0.001 0.001 0.004

Fluoride 1.15 1.28 2.70 1.28

Lead 0.002 0.001 0.001 0.005

Mercury 0.0004 0.0004 0.0004 0.0004

Nitrate 0.1 0.1 0.1 0.1

Selenium 0.01 0.01 0.01 g.01
E- Silver 0.01 0.01 0.01 0.01

Pest & Herb ND ND ND ND

Radio (**) - T - -

Coliform (*)

* Results pending, re-analysis by laboratory.

** Radioactivity results were omitted due to high TDS.

Table 4. Chemical data from the Colony Landfarm monitoring wells taken

12-2-82.
21




QUALITY OF WATER IN
EVAPORATION PONDS




= "o

ANALYTICAL LABORATORIES. INC.

TO: Geo Sclence

500 Copper Ave. N.W.

Albuquerque,

ANALYTE

Benzene
Toluene
Echylbenzene
Xylenes

enzene
oluene
Ethylbenzene
Xylenes

NO 388 N
NH4

CN

Benzene
Toluene
Xylenes
Ethylbenzene

Benzene
Toluene
Xylenes
Ethylbenzene

NM

DATE:
1080,

8 November 1984
1040

SAMPLE ID/ANALYTICAL RESULTS

11184
1330
Well 28

<0.005 mg/1
<0.005 mg/1
<0.005 mg/1
<0.005 mg/1

103184
1520
Well 47

<0.005 mg/1
<0.005 mg/1
<0.005 mg/1

Well 3

<0.01 mg/1
1.16 mg/1
<0.01 mg/1
<0.005 mg/1
<0.005 mg/1
<0.005 mg/1l
<0.00S5 mg/1

Well 13

<0.01 mg/1
5.6 mg/1l
0.09 mg/1
0.254 mg/1
0.345 mg/1
0.389 mg/1
<0.100 mg/1

103184
1432
Well 45

<0.005 mg/1
<0.005 mg/1
<0.005 mg/1
<0.005 mg/1

103184
1550

Fire Pond
. - "

<0.005 mg/1
<0.005 mg/1
<0.005 mg/1
<0.005 mg/1

Well 5

<0.01 mg/1
2.5 mg/1
<0.01 mg/1
<0.005 mg/1
<0.005 mg/l
<0.005 mg/1

Pond 1
<0.01 mg/1
10.6 mg/1
0.4 mg/1
0.711 mg/1
0.588 mg/l
0.591 mg/1
0.240 mg/1

103184
1240
Well 46

<0.005 mg/1
<0.005 mg/1
<0.005 mg/1
<0.005 mg/1

Well 12

<0.01 mg/1
0.25 mg/1
<0.01 mg/1
<0.005 mg/1
<0.005 mg/1
<0.005 mg/1
<0.005 mg/1

Pond 3
<0.01 mg/1
13.87 mg/1

0.2 mg/l
0.027 mg/1
<0.005 mg/1
<0.005 mg/1
<0.005 mg/1




TO: Geo Science DATE: 8 November 1984
500 Copper Ave., N.W. 1080, 1040

Albuquerque, NM Page 2 of 2

ANALYTE SAMPLE ID/ANALYTICAL RESULTS
' Pond #] NOMINAL DETECTION LIMIT
floating film
I N03as N 0.01 mg/1
NH 0.1 mg/1
CN 0.01 mg/1
Benzene 0.617 mg/1 0.005 mg/1
l Toluene 0.467 mg/1 0.005 mg/1
Xylenes 0.463 mg/1 0.005 mg/1
Ethylbenzene 0.201 mg/1 0.005 mg/1

!-

YEFERENCE : "Standard Methods for cthe Examination of Water and Wastewater"”,
15th Edition, APHA, N.Y. ,1980.

An invoice for services 1s enclosed.
Laboratories.,

Thank you for contacting Assalgai

Sincerely,

J%§%T?:fﬁf. Saich, Ph.D.
Laboracory Direator

|
!

- ;-.-




I-'CU;!I('/T.‘.ER Navajo Refining Con y

/, fl\g'l '.: \r\l” m
appress  Drawer 159 ‘hd?"g &L‘
oty Artesia, NM 88210 CRer YELIErs
AaTTenTion  Ed Kinney . lg tE‘&SEQ
OIC[ NO 104223 SR U
lEAMPLES RECEIVED 4/24/81 CUSTCMER ORDER NUMBER P.0. # 20030
TYPE OF ANALYSIS Water
i Samp]e : . - Type of
" Identification - - "Analysis: ‘mg/liter
' " Navajo East Pond  Acidity 10
Alkalinity, "P" (as CaCO3) < 1
o : Barium ‘ < 0.1
' Biochemical Oxygen Demand 72
N Cadmium 0.002
SR ' “Chemical Oxygen Demand 225
S . Chloride - 1632
Chromium : 0.1
Chromium 6+ < 0.01
‘ _ Copper - 0.002
Fluoride - 5.8
o : J Hardness (as CaC03) 1160
0‘/ Iron 0.1
h / Lead < 0.001
— Magnesium 110
Nickel - ' < 0.01
pH Units 7.2
Phenols < 0.001
Alkalinity, "M" 214
Solids, Total Dissolved 4920
Sul fate N 1520
Sulfide 0.36
» Zinc : < 0.1
) S
| Sample Analysis by: BP
Date and Time of Analysis: BOD: 4/24/81 @ 1600 hrs. -
pH: 4/30/81 @ 1400 hrs.
Method of Ana1y51s BOD5 - 5 day incubation
- pH:electrode
i W APPROVED ey_{/:—r——/@—a;-‘:z-’“: T 2
ey e Elmer D. Martinez, Director of Quahty’Assurance '
- 4/30/81 PAGE 2 OF 13 PAGE

ontrols for Environmental Pollution, Inc. S i
P.0. Box 5357 » 1925 Rosina + Santa Fe, New Mexico 87502 ’




~CUdTUIER

Navajo Refining Cod - .

'Samp] e Analysis by:

. Date and Time of Analysis:
pH: 4/30/81 @ 1400 hrs.
Method of Analysis: BOD5 - 5 day incubation

BODS: 4/24/81 @ 1600 hrs.

aDORESs Drawer 159 {‘E‘EE,F& E t '
cty  Artesia, NM 88210 ’ 17
t1enTion Ed Kinney Flg[ E-‘ N
oIGE NO. 104223 ¥ ﬁt
SAMPLES RECEIVED 4/24/81 "1 CUSTCMER ORDER NUMBER P.0. # 20030
I TY?E oF anaLysis  Water
l ' . Sample Type of
L ~Identification “Analysis mg/liter -
l wot 7 Navajo Middle Pond Acidity 29
K Alkalinity, "P" (as CaC03) < 1
Barium < 0.1
I . Biochemical Oxygen Demand 116
L Cadmium 0.002
2 Chemical Oxygen Demand 363
I T Chloride 1468
_ Chromium 0.1
- Chromium 6+ < 0.01
Copper < 0.001
Fluoride 7.4
Hardness (as CaC03) . 1060
, Iron 0.06
L2 Lead < 0.001
, T / Magnesium 96
‘ g Nickel < 0.01
l pH Units 7.4
Phenols 0.027
Alkalinity, "M" 349
I . Solids, Total Dissolved 4020
Sul fate 1050
_ Sul fide 13.4
P Zinc < 0.1

 pH:electrode
) Caa »‘17_,,_._. "}
- APPROVED ev@/?‘g“ -/"—-"'—\_ a7
bi;; e Elmer D. Martinez, Director of Quality Assurance

I:ontr‘ols for Environmental Pollution, Inc.

4/30/81

P.O. Box 5351 « 1925 Rosina « Santa Fe, New Mexico 87502

PAGE 3 OF 13 PAGE
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Lag J \r" ‘

l ~cuziouen  Navajo Refining Col ay , E rre t ;

t- - [:
. appRESs  Drawer 159 i LLQ

ey Artesia, NM 88210 'Q
“aTEnTiON  Ed Kinney - [[ [E¥ UE
OiCE NO. 104223 '

SAMPLES RECEIVED 4/24/81 CUSTCMER ORDER NUMBER P.0._# 20030

el i

TYPE OF ANALYSIS Water

Sample AV’i ']“:{f,;' Type of

‘Identification - "o 7 Analysis mg/liter
Navajo West Pond - : Acidity 13
Alkalinity, "P" (as CaCO3) < 1
Barium . 0.2
Biochemical Oxyqen Demand 116
Cadmium 0.003
Chemical Oxygen Demand 102
€hloride 918
Chromium 0.04 )
Chromium 6+ < 0.01 »
Copper < 0.001
Fluoride 6.6
OJ Hardness (as CaC0,) 760
I Iron 0.06
. ' Lead 0.002
— Magnesium 60
Nickel - 0.01
pH Units 7.7
Phenols 0.04
Alkalinity, "M" 173
Solids, Total Dissolved 2930
N Sulfate 885
R S Sulfide 25,1

Zinc . < 0.1

E“JSamp1e Analysis by: BP

Date and Time of Analysis: BODS: 4/24/81 @ 1600 hrs, L~
. PH: 4/30/81 @ 1400 hrs.
. Method of Analysisa BODS - 5 day incubation

pH:electrode
i e e S APPROVED BL; /MV“‘:‘\:—“—S*‘ '
béi;&z;;; c, Elmer D. Martinez, Director of Quality. Assurance

bie 4/30/81 PAGE 4 OF 13 PAGE

\ ntrols for Environmenta! Poliution, Inc.
P.0. Box 5351 « 19825 Rosina « Santa Fe, New Mexico 87502




CHEMICAL ANALYSES OF GROUND' WATER AND SURFACE WATER
NEAR THE EVAPORATION LAGOONS
SAMPLES TAKEN 4/85




Pecos River

854100910
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‘Laborat
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.

CLIENI \
LAB

DATE RECEIVED
DATE ANALYZED

| le"sc‘e"“e 500 Copper Avenue N}
Consuhtants. U Suite 220 (-

Albuquerque, New Mexico 87102

)

\’p'j 2 s Map

ey

SAMPLING CONDITIONS

Samp. Type o l{ {42&2;: pH

Color 0 /},,,,, Cond
Odor/Taste - Temp
Water Level g’ 4 /. &7 Flow Rate

Datum —~, ., E’TQQ Elevation
Remarks on sampling and preservation Bla,,_,éc/ 2 JoA' e .

7‘90 <ma[/ é}:r r.eﬁu 17&;(14g

A MISTRY
gC. 40,000 /oM/w/\ WATER CHEMIS

X 1 liter plastic cool to 40 C 500 ml plastic HNO3 to pH 2
[] Ca mg/1 [} HCO3 mg/1 [T As mg/1  [] Ag mg/1
[] Mg mg/1 [] C mg/1 [] Ba mg/1  [] Se mg/1
[]K mg/1  [] C mg/1 [] Cd mg/1 [] Fe mg/1
[} Na mg/1 (1] F mg/1 {} Cr mg/1 [] Mn mg/1
%}\%BS mg;"l H S04 mg;] [1Pb mg/1  [] Hg mg/1
13,994 mg/1 TSS mg/1 :
2. VOA bottles

500 ml1 plastic HpSO4 to pH 2 Pq enz_ ypn  mg/1 [] Tol mg/1
[1 N0z mg/1 [] TOC mg/1  [] Xyl mg/1 [] SCAN —
[] NHgq " mg/1  [] TKN mg/1 0 ueef RRMALDEI0C

250 ml glass H3PO4 CuSO4 '
250 ml glass TOX mg/ 1 T Phenol —  mg/l “5/<.
(use 6.25 mg N;SO4 if free -
Cl1 is present)
[] Gr AY mg/1 [] Gr Bet mg/1
Remarks on Apnalyses:
CHAIN OF CUSTODY
Shipped or delivered to lab by % " %
Date / Time
I hereby certify that to the/ best of my knowledge water samples (amt/s1ze
) were obtained to accordance with 's

(Owner) sampling and analysis plan and are safely containerized and labeled for
delivery to the laboratory.

Signature @ RECEIVING LABORATORY s sdiendy
Address

Attn:

-'

/
.~ A1l Samples received intact.
List samples missing qr damaged
Date Received _ F—/5 K5  Time 2’

Ammarntod K . opme———




A;mam 500 Copper Avenue N( CLIEN) ! )

Suite 220 LAB
Albuquerque, New Mexcco 87102 DATE RECEIVED
DATE ANALYZED

?-, -‘r yA Ot-‘“\ TER QUALITY ANALYSIS
7/// . ¢
Samp]e Logation ~ /000" S of ;__/
Date : \ Time 532 Collected By/ o

l SAMPLING CONDITIONS
Samp. Type (o(( Dader pH
l Color 7o, LA Cond _ggo0
Odor/Taste =~ £ zc Temp /- c
Water Level A Flow Rate
I Datum _p 4o ﬁi: Elevation
Remarks on sampling and preservation
l WATER CHEMISTRY
= 49/000
l ?( 1 liter plastic cool to 40 C 500 m1 plastic HNO3 to pH 2
[] €Ca mg/1  [] HCO  mg/1 TJAs mg/1  [] Ag mg/1
[] Mg mg/1 []CO3___ mg/1 []Ba mg/1 [} Se mg/1
[]K mg/1  [] C mg/1  [] Cd mg/1  []F mg/1
Wi.—wn r ng/1 (] Cr " mg/l []Mn mg/1
[]Si mg/1  [] SOq mg/1  []1.Pb mg/1 [] Hg mg/1
M DSy 22 mg/1 ] TSS mg/1
I )( Z.  VOA bc/>tt'|es /
500 m1 plastic HpSO4 to pH 2 Benz_axn mg/1 {] Tol mg/1
[] NO3 mg/1 [] TOC mg/1 T[] Xyl mg/1 [] SCAN —
| —T b p—1 — [ 0% FORMALDEIOE
250 m1 glass H3P04 CuSO4
250 ml glass TOX mg/1 1T Phenol__ mg/1 Mj/{/
(use 6.25 mg N,SO4 if free -
l Cl is present)
[]Gr AY mg/1 [] Gr Bet mg/1
I Remarks on Analyses: '
l CHAIN OF CUuSTODY
Shipped or delivered to lab by f
I Date y A Time
I hereby certify that to the best of my knowledge water samples (amt/s1ze
) were obtained to accordance with 's

l (Owner) sampling and analysis plan and are safely containerized and labeled for
delivery to the laboratory.

Signature RECEIVING LABORATORY ASSﬂ/éaM
Address .
Attn:
- A1l Samples received intact.
l List samples missing or damaged

Date Received 4—/5‘4_(" Ty

. a2 1 1
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ﬁomuhams, .

500 Copper Avenue N. (
Suite 220
Albuquerque, New Mexico 87102

el

CLIENT

LAB

DATE RECEIVED

DATE ANALYZED

WATER QUALITY ANALYSIS

Sample Location AJAJALO % 49 ./
Date 121,[&5 Time ooz, Collected By - (fw

2

) were obtained to accordance with

I SAMPLING CONDITIONS
Samp. Type 13,U Dafer pH _ 2. X
I Color Cond &30
Odor/Taste Temp /4°c
Water Level /¢ 0 Flow Rate
I Datum g d Piie Tap Elevation
Remarks on sampling and preservation 'R,,;[p,/ ,,g/ C/eake,/
l e Iya[/ﬂ
l WATER CHEMISTRY
/ eC 83,000
l 1 liter p'last1c cool to 4° C 500 ml plastic HNO3 to pH 2
[1 Ca mg/1 [] HCO3_  mg/1 T[T As mg/1  [] Ag mg/1
[1 Mg mg/1 [] CO3___ mg/1 [] Ba mg/1  [] Se mg/1
[]K mg/1  [] C1 mg/1 [] Cd mg/1 [] Fe mg/ 1
- [] Na mg/1 [} F mg/1  [] Cr mg/l  [] Mn mg/1
E{%S mgﬂ H S04 mgf] []1Pb mg/1  [] Hg mg/1
2,4XD Mg TSS mg/ 1 ‘
I — _Z__ VOA bottles
500 ml plastic HySO4 to pH 2 Benz_ ) mg/1 [] Tol mg/1
[] NO3 mg/1  [] TOC mg/1 “[] Xyl mg/1 [] SCAN —
l [] Nig_ mg/1  [] TKN —_ mg/1 [0 0Reh FoRMALDEIN 0=
250 m1 glass H3PO4 CuSO4
250 ml1 glass TOX mg/1 TT Phenol__ mg/1 Mj/{/
(use 6.25 mg N,SO4 if free -
l Cl is present)
>
[1Gr AT mg/1 [] Gr Bet mg/1
l Remar&ssi;on Analyses:
I CHA F CUZTODY
Shipped or delivered to lab by
l Date T1me

I hereby certify that to the7best of my knowledge water samples (amt/s1ze

's

delivery to the laboratory.

(Owner) sampling and analysis plan and are safely containerized and labeled for

PSignature _@ RECEIVING LABORATORY _/sSWée A7
Address
Attn:
_——_ A1l Samples received intact.
l o List samples missing or damaged

Date Received %HS’ ] inﬁ MI@ Afn
crented hyv




CLIENT

LAB

DATE RECEIVED
DATE ANALYZED

e 500 Copper Avenue N. ?
Constants Ud.  Suite 220

Albuquerque, New Mexico 87102

WATER QUALITY ANALYSIS

pnwi_r/A A,
N

7///////

pacm Bosc, al of
Time ,, 34 Colledted By

Sample Locatjon
Date 4/6g235

SAMPLING CONDITIONS

Samp. Type _Rec fiL ég pH
Color v . L Cond
Odor/Taste Temp
Water Level Flow Rate
Datum Elevation

Remarks on sampling and preservation

WATER CHEMISTRY

C 00,000
1 liter plastic cool to 40 C 500 ml plastic HNO3 to pH 2
[] Ca mg/1  [] HCO3 mg/1 T[] As mg/1  [] Ag mg/1
[] Mg mg/1  [] CO3 mg/1 [] Ba mg/1  [] Se mg/1
[] K mg/1 [] C1 mg/1 [] Cd mg/1 [] Fe mg/1
[] Na mg/1  []F mg/1 [] Cr mg/1  [] Mn mg/1
[] Si mg/1  [] SO4 mg/1 [] Pb mg/1 [] Hg mg/1
M T0S g782z mg/1  [] TSS mg/1
‘ Z— VOA bottles
500 ml plastic HpSO4 to pH 2 H\Benz ann mg/1 o [] Tol mg/1
[] NO3 mg/1 [] TOC mg/1 Xyl mg/1 [] SCAN —
[J NHg ma/1  [] TKN mg/ 1 [ veeh FRMRDEI 0
250 ml glass H3PO4 CuSO4
250 ml glass TOX mg/1 TT Phenol__mg/1 —— ™5/
(use 6.25 mg N,SO4 if free -
Cl is present)
[]Gr A mg/1 [] Gr Bet mg/1
Remarks on Analyses:
CHAIN ’fF CusTODY
Shipped or delivered to lab by
Date Time
hereby certify that to the/best of my knowledge water samples (amt/s1ze
) were obtained to accordance with 's

(Owner) sampling and analysis plan and are safely containerized and labeled for
delivery to the laboratory.

Signature RECEIVING LABORATORY /M/@ﬁf
Address )

Attn:

« A1l Samples received intact.

List samples missing or damaged
/4‘13’*Jﬂ" Tiggzéé%LlZZﬁAZZh____
I\nnnn&an[ L. o

|
|
|
|
|
I
.
|
|
|
N |
1
|
r
|

Date Received




kf“" ttams,e'ml_tti 500 Copper Avenue N{ S CLIENI ( _

Suite 220 LAB
Albuquerque New Mexico 87102 DATE RECEIVED
DATE ANALYZED

WATER QUALITY ANALYSIS

Sample Location Pec:m_ . p.,a[ad (oodety
Date _ 4 fo/gs Time g0 cOneFted By /Cﬂéwﬁ\,

l ) SAMPLING CONDITIONS
'gamp. Type Lo ,,mi;: pH
l Color 5]¢a£~ﬁ€ Tk d Cond
Odor/Taste Temp
Water Level Flow Rate [/,
I Datum Elevation
Remarks on sampling and preservation_ ( :Q((;;U Yy ,‘aé [: 2
I lglal/?yy;;" v .50 LM&MJL,M ﬁ'wé;»c
1
WATER CHEMISTRY
i o 610 000
l Z 1 Titer p]ast'tc coo] to 40 C 500 ml plastic HNO3 to pH 2
[] Ca mg/1  [] HCO3 mg/1  TT As mg/1 ] Ag & mg/1
‘ (] M [] CO3 mg/1 [] Ba mg/1  [] Se mg/1
. (1K gl [] O mg/1 [] Cd mg/1  [] Fe > mg/1
- [1N (] F mg/1  [] Cr mg/1  [] Mn mg/1
(]S TR mg/1 [] Pk mg/1 1 Hg mg /1
» (1 TSS mg/1 ‘
“I SR 2. VOA bottles -
500 ml plastic HySO4 to pH 2 Benz sy mg/1 [] Tol mg/1
[] NO3_ mg/1 - [] TOC mg/1 [ ] Xyl mg/1 [] SCAN —_
l [] NH4 mg/1  [] TKN  mg/} T [ uReR FRMALDEDC
250 m1 glass H3POq CuSO4
2504 glass TOX mg/1 T Phenol _ mg/1 e
(use 6.25 mg N3S04 if free -
l C1 1is present)
[]1 Gr A1 mg/1l [] Gr Bet mg/1
l ~Remarks on Analyses:
l i CHAIN OF CUSTODY
Shipped or delivered to lab by
l Date / ’ ¥ Time
I hereby certify that to the best of my. knowledge water samples (amt/s1ze
) were obtained to accordance with 's

l (Owner) sampling and analysis plan and are safely containerized and labeled for
delivery to the laboratory.

l'Signature '@ RECEIVING LABORATORY /45;/—/64-1

Address
Attn:
I — A1l Samples received intact.

List samples missing or damaged
Date Received Ly o Time /A}m Ay

Y. W Y B




cglcsuens"nce 500 Copper Avenue N CLIENI
fants, Ld. Suite 220 { LAB

| Albuquerque, New Mexico 87102|  DATE RECEIVED
DATE ANALYZED

WATER QUALITY ANALYSIS

4 T
Sample Location M&%&L@%ﬁﬁ@bﬂ/fw
Date égg,/gég Time ,, 2, ollected By y 7

SAMPLING CONDITIONS

Samp. Type KCuier wlader pH
Color Cond
Odor/Taste Temp
Water Level Flow Rate
Datum Elevation

Remarks on sampling and preservation

WATER CHEMISTRY

gC  )00,000
i% 1 Titer plastic cool to 49 C 500 ml plastic HNO3 to pH 2
(] mg/1  [] HCO3 mg/1 T[] As mg/1  [] Aq mg/ 1
[] Mg mg/1  [] CO3 mg/1 [] Ba mg/1  [] Se mg/1
[] K mg/1  [] C1 mg/1  [] Cd mg/1 [] Fe mg/1
[] Na mg/1  []F mg/1 [] Cr mg/1  [] Mn mg/1
[1Si__ mg/1 []1SOq __ — mg/1 []Pb mg/1  [] Hg mg/1
}{TSgggamg/’l [] TSS mg/1
VOA bottles

500 ml plastic HpSO4 to pH 2 N Benz_ay)  mg/1 [] Tol mg/1
[] NO3 mg/1 [] T0OC mg/1  [] Xyl mg/1 [] SCAN —
(] N mg/1 [1TKN T mg/d [ oRefh FRMALDERO

250 ml glass H3P0O4 CuSO4
250 ml glass TOX mg/1 TPhenol_— ma/3 —— gL
(use 6.25 mg N,S04 if free -
Cl1 is present)
[]Gr A mg/1 [] Gr Bet mg/1
Remarks on Analyses:
CHAIN OF CYSTODY
Shipped or delivered to lab by 452?:234613152—
Date z( Time
I hereby certify that to the’ best of my knowledge water samples (amt/s1ze
) were obtained to accordance with ‘s

(Owner) sampling and analysis plan and are safely containerized and labeled for
delivery to the laboratory.

Signature _@ RECEIVING LABORATORY _ #9547 64
Address - )

Attn:

— A1l Samples received intact.
List samples missing or damaged

Date Received 4 45 zs T1me /4202 A7s

L Illq'l'llll I BN . N = -l I‘I'l I I N EE EE .
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Dated: December 28, 1984
Valdas V. Adamkus,
Regional Administrator.
{FR Doc. 85-3330 Filed 2-8-85; 8:45 am}
BILLING COOE 6560-50-

40 CFR Part 261
| WH-FRL-2776-3)

Hazardous Waste Management
System; ldentification and Uisting of
Hazardous Waste

AGENCY: Environmental Protection
Agency.

AcTIoN: Notice of availability of data
and request for comment.

SuMmary: On November 12, 1980, the
Environmental Protection Agency
proposed to amend the listings of two of
the hazardous wastes generated by the
petroleum refining industry which the
Agency promulgated in final form in that
same issue of the Federal Register. EPA
has collected additional information on
these wastes and is making these data
available for public comment. EPA also
is clarifying that any final listing would
apply only to wastes from primary
wastewater treatment processes, and

from biological oxidation.

DATES: EPA will accept public comment
on this notice until March 13, 1985,
ADDRESSES: Comments should be
addressed to the Docket Clerk, Office of
Solid Waste (WH-582), U.S.
Environmental Protection Agency, 401 M
Street, SW., Washington, D.C. 20460.
Communications should identify the
regulatory docket “Petroleum Refining—
Section 3001.” The public docket for this
proposed rulemaking is located in Room
S-212A, U.S. Environmental Protection
Agency, 401 M Street, SW., Washington,
D.C. 20460, and is available for viewing
from 9:00 a.m. to 4:00 p.m., Monday
through Friday, except legal holidays.
FOR FURTHER INFORMATION CONTACT:
RCRA Hotline, toll-free at (800) 4249346
or at {202) 362-3000. For technical
information contact Rabert Scarberry,
Office of Solid Waste (WH-562B), U.S.
Environmental Protection Agency, 401 M
Street, SW., Washington, D.C.. 20460,
(202) 475-6725.

SUPPLEMENTARY INFORMATION: .

1. Background
I On May 18, 1880, as part of its final
d interim final regulations
lementing Section 3001 of RCRA,
published (in interim final form) a
list of hazardous wastes {Subpart D of
40 CFR Part 261), which included five

wastes generated by the petroleum
refining industry (§ 261.32, 45 FR 33123).
Among the listed petroleum refining
industry wastes were “Dissolved air
flotation {DAF) float from the petroleum
refining industry (K048)" and “API
separator sludge from the petroleum
refining industry (K051).” These wastes
are generated as a result of primary
treatment of wastewater from petroleum
refineries. These particular listings were
promulgated in final form in 45 FR 74884,
November 12, 1980. -

A rulemaking petition was submitted
by Envirex, Inc.! which argued that any
petroleum refining sludge resulting from
primary or secondary oil/solids/water
separation would be similar in
composition regardless of the equipment
or method used in the separation step.
After evaluating the rulemaking petition,
the Agency proposed that the K048 and
K051 listings be amended to read:
“Secondary (emulsified) oil/solids/
water separator sludge in the petroleum
refining industry™ and “Primary oil/
solids/water separation sludge in the
petroleum refining industry™, ’
respectively.

IL Availability of Data

Since the close of the comment period
for the proposed amendment, the
Agency has obtained additional data
characterizing sludges from API
separators and DAF units as well as
sludges from other methods of primary
wastewater treatment. The
supplemental data obtained consists of
metal and organic analyses which were
performed on primary treatment sludges
from the following sources:

¢ Storm runoff ponds

* Primary settling ponds
Flocculation tanks
Sumps
Emulsion tanks
Induced air flotation tanks
Evaporation ponds
Equalization ponds
Clarifiers
Cleaning chemicals pits
Ponds with an oil skimmer

The sludges from these sources have
levels of total chromium and lead
similar to those levels which are
characteristic of sludge from API
separators and DAF units. In addition,
the organic analyses on these primary
wastewater treatment sludges, as well
as organic analyses on the sludges from
APl separators and DAF units, indicate
the presence of toxic organic
constituents including benzene and

! Envirex, Inc. is @ manufacturer of sewage, water
and weste treatment, and water conditioning
equipment for many uses. including applications in
the potroleum refining industry.

toluene at maximum concentrations of
4600 and 11,000 ppm, respectively.
Benzo(a)pyrene, chrysene, and pyrene
also are present in these sludges at
maximum concentrations ranging from
600 to 1700 ppm.

Copies of these new data are
available for public inspection in the
RCRA Docket, Room S212A. Comments
are solicited only on the new data.
These comments must be received by
EPA on or before March 13, 1985 to
ensure their consideration.

III. Clarification of Scope of Listing

As described above. the Agency
proposed to amend the descriptions of
the K048 and K051 listings in response to
a rulemaking petition submitted by
Envirex, Inc. (See 45 FR 74893,
November 12, 1880). The petitioner
argued that the May 18 listing
descriptions were under-inclusive since
they were specific to particular types of
equipment, namely the DAF and API
separator. According to the petitioner,
any petroleum refining sludge resulting
from primary and secondary oil/solids/
water separation will be comparably
composed regardless of the type of
equipment used in the separation step.
The petitioner pointed out that other
processes such as induced air flotation,
parallel plate flotation separators, and
dual media filtration separators, perform
the same function as the DAF and form
a similar solids residue. Likewisge, the
API separator is only one of the many
equipment types which function as a
primary oil/solids/water separator
{other processes producing similar
sludges include corrugated plate
separators, inclined plate separators,
storm equalization lagoons, and ballast
waterholding tanks).

After reviewing and evaluating the
rulemaking petition, the Agency
concluded that the listings should be
maodified to reflect the hazardous
character of the wastes themselves,
rather than the type of equipment or
process generating the waste. The
Agency has agreed that the May 19
listing was too narrow in specifying API
separator sludge and DAF float, thereby
omitting other petroleum wastes with
similar compositions generated from
processes and equipment other than APl
separators and DAF units. In the
November 12, 1980 notice, the Agency
propesed to adjust the scope of the K048
and K051 listings by amending the
listing descriptions to those’
recommended by the petitioner:
“Secondary (emulsified) oil/solids/
water separator sludge in the petroleum
refining industry” end “Primary oil/
solids/water separation sludge in the
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petroleum refining industry,”
respectively.
Among other things, the comments
I received on the November 12, 1980
proposed amendment expressed
confusion regarding the scope of the ~
K048 listing. In particular, the
commenters were uncertain of the
Agency's definition of “Secondary
(emulsified) oil/solids /water separator
sludge"”. In regard to the K048 listing, the
background listing document * specifies
the latter of two consecutive primary
wastewater treatment methods as
secondary treatment (e.g., APl separator
followed by DAF). This use of the term
l secondary treatment is confusing
because biological oxidation of
wastewaters is commonly referred to as
secondary wastewater treatment, as
l compared to primary wastewater
treatment consisting of physical
processes such as sedimentation,
flocculation, flotation, and filtration. No
l discussion of sludge from biological
treatment of wastewaters (eg., activated
sludge, trickling filters, etc.) is present in
either the background listing document
I or the Envirex petition. Furthermore,
neither of these documents includes
sludges from physical oil/sclids/water
separation processes which follow
biological treatment of wastewaters in
the K048 listing. To clarify the scope of
the K048 and K051 listings, therefore, the
Agency intends to consolidate the
listings to read, “Sludge from primary
wastewater treatment in the Petroleum
Refining industry” in a final rule action.?

List of Subjects in 40 CFR Part 261

Hazardous materials, Waste
treatment and disposal, Recycling.
Dated: February 5, 1985.
Jack W. McGraw,
I Acting Assistant Administrator.
[FR Doc. 85-3331 Filed 2-8-85: 8:45 am]
BILLING COOE 8560-50-

I OEPARTMENT OF HEALTH AND
HUMAN SERVICES

I Public Health Service
42 CFR Parts 4, 59a, 63 and 64

National Library of Medicine Programs
l AGENCY: Public Health Service, HHS.

*The background listing document and the
Envirex rulemaking petition are available in the
public docket at the address cited above.

*The Agency also Is concemned. however, with

condary siudges from biological trestment of

finery wastewaters. To this end, we are currently
evaluating these wastes as part of the petroleum
refining industry studies program to delermine
whether they also should be listed as hazardoua.

ACTION: Notice of proposed rulemaking.

SUMMARY: The Public Health Service,
HHS, proposes to revise the regulations
for the programs of the National Library
of Medicine. The proposed revisions
would: (1) Permit the Regional Medical
Libraries to recover part or all of the
costs of providing photocopies of
biomedical materials, (2) improve
readability of the regulations, (3) update
references to statutory authorities and
uniform sdministrative requirements,
and (4) revake Part 63 (Trainceships)
which is obsolete.

OATES: Written comments must be
received on or before April 12, 1985.
ADDRESS: Comments should be sent to:
NIH Regulations Officer, National
Institutes of Health, Building 31, Room
3B03, 9000 Rockville Pike, Bethesda,
Maryland 20205. All comments received
are available to the public at the abave
address from 9:00 am. to 5:00 p.m.,
Monday through Friday, except on
Federal holidays.

FOR FURTHER INFORMATION CONTACT:
Lowell D. Peart, at the above address or
(301) 496—4606. -
SUPPLEMENTARY INFORMATION: On
November 21, 1879, the Public Health
Service published a notice of intent to
develap regulations in the Federal
Register (44 FR 66852) covering 42 CFR
Parts 4, 59a, 63, and 64. These
regulations, which all concern, in whole
or part, the National Library of
Medicine, were proposed for revision as
part of the Department's efforts to
simplify and update its regulations.

The regulations would be clarified
and condensed by eliminating
regulatory provisions that are obsolete
or are aiready set forth in the HHS
uniform requirements for the
administration of financial assistance in
45 CFR Part 74.

The following substantive changes
would be made.

* Section §9a.16(b)(2) of the proposed
rules would liberalize the current )
§ 59a.37(b)(2) to permit the Regional
Medical Libraries receiving NLM
support to charge reasonable fees: (1)
For copies to recover expenses and (2)
for such other expenses (other than free
loan services) as may be appropriate.
The present regulations explicitly
prohibit Regional Medical Libraries from
recovering costs for photocopying. Other
than eliminating this prohibition, we are
proposing no other new provisions
related to cost recovery in these
proposed rules. The Department is
currently studying the NLM's fee setting
policy. However, since NLM fee setting
policies are not established through
regulations, any recommendations

arising from the Department’s study will
not require a change to these
regulations.

* Part 63 would be revoked because
NIH no longer has general traineeship
authority and the only remaining NLM
program is unfunded with no
expectation of being funded.

e Part 64 would be revised to
eliminate reference to National
Institutes of Health Training Grants, as
that authority has been superseded by
National Research Service Awards,
which are covered in 42 CFR Part 66.
Also, praovisions such as § 64.7 which
cover matters now governed by 45 CFR
Part 74 would be removed. The
reference to review by an advisory
council in former § 64.3 has been
removed because the programs which
require it are no longer in the regulations
and section 393 of the Public Health
Service Act, which authorizes NLM
training grants, does not require it.

The following statements are provided
for the information of the public:

1. These regulations revise existing
regulations to improve readability,
remove obsolete provisions, and permit
certain fees to be recovered. The
ecanomic impact of this is expected to
be minor. For these reasons, the
Secretary has determined that this rule
is not a “major rule” under Executive
Order 12291, and a regulatory impact .
analysis is not required. Further, these
regulations will not have a significant
economic impact on a substantial
number of small entities, and therefore
do not require a regulatory flexibility

.analysis under the Regulatory Flexibility

Act of 1980.

2. Catalog of Federal Domestic
Assistance number program affected by
this proposed rule is:

13.879 Medical Library Assistance

8. Sections 4.5, and 59a.4, 59a.14,
59a.16, 64.4, and 64.7 of these proposed
rules contain information collection
requirements. As required by Section
3504(h) of the Paperwork Reduction Act
of 1980 [44 U.S.C. 3504(h)], we have
submitted a copy of these proposed
rules to the Office of Management and
Budget for its review of these
information collection requirements.
Organizations and individuals desiring
to submit comments on the information
collection requirements should direct
them to the agency official designated
for this purpose whose name appears in
this preamble, and to the Office of
Information and Regulatory Affairs,
OMB, New Executive Office Building
(Room 3208), Washington, D.C. 20503,
Attn: Desk Officer for HHS.
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Geoscience
Consultants, Ltd.

February 18, 1985

Mr. Richard Stamets

NMOCD

P.0. Box 2088

Santa Fe, New Mexico 87501

Re: Effluent Flow and Chemical Characteristics of Waste Streams
Regulated by Discharge Plan

Dear Mr. Stamets:

Navajo Refining Company, Inc. and Geoscience Consultants, Ltd.

are pleased to submit our report on effluent characteristics. Our
previous submission described the process at the Artesia Refinery and
presented chemical data on many individual waste streams. Section
1.0-6.0 of the Discharge Plan also presented chemical analyses of the

evaporation pond fluids which represent the best composite sample of the
effluent streams.

In the initial meeting of September 17, 1984 it was decidec¢ that all
waste streams which are disposed of in the evaporation ponds would be
governed by this Discharge Plan. These streams are:

Effluent from the oil/water separator

Effluent from the water softener

Boiler blow down

Effluent from the o1l recovery system

Liquid effluent from the heat exchanger bundle
cleaning area

Other liquid effluent which may be periodically
"discharged into the conveyance ditch

OO0 0O 0 o

[e]

The chemical data on these waste streams were presented in Sections
1.0-6.0 of the Discharge Plan and are presented with this submission.
Note that samples from the evaporation ponds were analised for benzene,
toluene, xylene and ethylbenzene. Analyses of individual waste streams
were included for information only. Regulatory decisions should consider
the quality of the final effluent as characterized by analyses of the
effluent flowing to the evaporation ponds.

The flow data is shown in the Table. At the present time no data are
available for flow rates at the downstream end of the ditch.

500 Conner Aveniie NW <yrite 220 Albtiatioratie Now Mavian Q74NN 16AC A s ~nn
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If you or your technical staff have any questions about this submission
please contact me at our Albuquerque office.

Sincerely,
GEOSCIENCE CONSULTANTS. LTD.

Randall T. Hicks
Vice President

RTH/mg

cc: Mr. Dave. Griffin, Navajo
Mr. Joel Carson, Losee, Carson, Dickerson
M. David Boyer, NMOCD (2 copies)




CITY

———

June, 1984 23,695 X 103 gal
July, 1984 19,799
August, 1984 24,073
Sept., 1984 20,509
Oct., 1984 15,936
Nov., 1984 12,042
Dec., 1984 12,213
Jan., 1985 13,887

WATER USAGE

WELL

5.400x103 gal
5,015
5,400
6.170
10,030
17,745
20, 445
14,659

TOTAL

29,095,000 gal
24,814,000
29,473,000
26,679.000
25,966, 000
29,787,000
32,658,000
28, 546,000




DATE

6-6-84
6-7-84
6-8-84
6-9-84
6-11-84

EFFLUENT FLOW DATA

GPD

342,720
361,440
361,440
361,440
361,440

6-12-84 Cleaning ditch north of the FCC

6-13-84
6-14-84
6-15-84
6-18-84
6-20-83
6-21-84
6-22-84
6-23-84
6-25-84
6-26-84
6-27-84
6-28-84
6-29-84
6-30-84
7-2-84

7-3-84

7-5-84

7-6-84

303, 384
342,720
342,720
342,720
361,440
342,720
342,720
381,440
361,440
342,720
419,040
380, 160
361,440
380, 160
342,720
342,720
342,720
380, 160

PH

12.0
12.5
11.0
13.0
12.0
13.5
11.0
13.0
13.5
9.5
9.0
9.0
10.0
9.5
8.5
9.0
9.5
10.5
11.0

12.5
10.0
9.5
9.5




DATE
7-8-84
7-10-84
7-11-84
7-12-84
7-15-84
7-19-84
7-20-84
7-23-84
7-24-84
7-25-84
7-27-81
7-30-84
8-2-84
8-3-84
8-6-84
8-7-84
8-8-84
8-9-84
8-14-84
8-15-84
8-16-84
8-17-84
8-20-84
8-21-84
8-22-84

EFFLUENT FLOW DATA CONT.
GPD
361,440
361,440
342,720
303, 840
342,720
380, 160
380,160
380, 160
361,440
380,160
380,160
361,440
342,720
380,160
342,720
342,270
361,440
361,440
380, 160
380, 160
419,040
380,160
380,160
380, 160
380,160

PH
9.5
9.0
10.0
10.5
8.5
7.5
9.5
12.5
11.0
12.5
11.0
9.0
9.0
9.0
9.0
10.0
11.0
9.0
8.0
8.5
8.0
8.0
7.5
7.5
8.0




DATE
8-23-84
8-24-84
8-27-84

8-28-84
8-29-84

8-30-84
8-31-84
9-5-84

9-6-84

9-7-84

9-10-84
9-11-84
9-12-84
9-13-84
9-14-84
9-17-84
9-18-84
9-19-84
9-20-84
9-21-84
9-24-84
9-25-84
9-26-84
9-27-84
10-1-84
10-2-84

EFFLUENT FLOW DATA CONT.
GPD

380,160

361,440

361,440

380,160
361,440

380, 160
380,160
380, 160
380,160
380, 160
380, 160
361, 440
380,160
380, 160
361,440
342,720
361,440
380,160
361,440
342,720
342,720
361,440
342,720
342,720
361,440
342,720

PH
10.0

9.0

9.5

8.5
10.0

8.0
1.5
7.0
8.0
8.0
8.5
9.5
11.0
9.5
11.0

9.0
7.0
9.0
9.0
8.5
8.5
10.5
1.0
10.0
9.5




DATE

10-3-84
10-4-84
10-5-84
10-8-84
10-9-84
10-11-84
10-12-84
10-15-84
10-16-84
10-17-84
10-18-84
10-19-84
10-22-84
10-23-84
10-24-84
10-25-84
10-26-84
10-29-84
10-30-84
10-31-84
11-1-84
11-2-84
11-5-84
11-6-84
11-7-84

EFFLUENF FLOW DATA CONT.

GPD
361,440
342,720
342,720
361,440
342,720
342,720
342,720
361,440
419,040
398, 880
398, 880
419,040
398,880
419,040
419,040
398,880
398, 880
419,040
398,880
398,880
398,880
342,720
380,160
303, 384
303, 384

PH
10.5
11.0
10.0

8.0

9.5
10.5
10.0
11.5

7.5

8.5
7.5
7.5
10.5
8.5
7.0
9.0
11.0
8.0
9.5
9.0
6.0
8.0
5.5
4.0
7.5
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DATE
11-8-84
11-9-84
11-10-84
11-11-84
11-12-84
11-13-84
11-14-84
11-20-84
11-21-84
11-22-84
11-23-84
11-26-84
11-27-84
11-28-84
11-29-84
11-30-84
12-3-84
12-4-84
12-5-84
12-6-84
12-7-84
12-10-84
12-11-84
12-12-84
12-13-84

EFFLUENT FLOW DATA CONT.

GPO
380,160
380,160
342,720
342,720
380, 160
342,720
303,840

380,160
380,160
342,720
342,720
380, 160
398,880
419,040
419,040
380,160
398, 880
398,880
380,160
419,040
398,880
380, 160
419,040
398,880
419,040

PH
8.5
7.0
8.0
9.5
9.0
8.5
8.5
7.0
9.0

10.0
9.0
8.5

10.0

10.5
8.0

10.0

11.5

10.5

13.0
9.0
8.0
6.5

9.0
9.0
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DATE
12-14-84
12-17-84
12-18-84
12-19-84
12-20-84
12-21-84
12-26-84

12-27-84

1-2-85
1-3-85
1-4-85
1-7-85
1-8-85
1-9-85
1-10-85
1-11-85
1-14-85
1-15-85
1-16-85
1-17-85
1-18-85
1-21-85
1-22-85
1-23-85
1-24-85

EFFLUENT FLOW DATA CONT.

GPD
398,880
380, 160
342,720
419,040
380, 160
380, 160
342,720
342,720
380,160
361,440
361,440
342,720
303, 384
342,720
342,720
303, 384
342,720
303, 384
380,160
342,720
361,440
361,440
342,720
342,720
419,040

PH

9.5
6.0
7.5
8.0

10.0
9.0
11.0
9.5
6.0
8.8
9.5
10.5
10.0
12.0
9.0
10.0
8.5
6.5
1.5
8.5
1.0
1.0
8.0
6.5




DATE
1-25-85
1-28-85
1-29-85
1-30-85
1-31-85
2-1-85
2-4-85
2-5-85
2-6-85

EFFLUENT FLOW DATA CONT.

GPD
361,440
380, 160
380, 160
361,440
342,720
361,440
342,720
242,720
361,440

PH
7.5
7.0
7.0
6.0
7.5
8.5
7.0
9.0
9.5
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TABLE 5-2
CHERICAL ANALYSES OF SELECTED WASTE
STRERNS AT NAVAJO REFINERY (AFTER ERANVOLD, 1984)
(VALUES IN KG/L EXCEPT WHERE NOTED)

Kace 3-103 CRUDE UR]T CAT. CRACKER SOUR KATER ALKY. NEUTRALIZING ND & &p
STANDARDS PROCESS PROCESS STRIFPER SEHER DESALTERS
(44, #11, £13) SEFORE SOUR WATER EFFLUENT (45) (33, ¢9:
STRIFPER (t17)
fis
Ea
Cd
Cr <0.1 0,1 €0.1 7.8
CH €0.1 €0.1 T 40. 0.1 1.0
f 1.2 0.5 9.4 10.8
Fb ’
Hg
K0y
Se .
Ag
U
Cl
Cu
Fe <0.1 1.9 17.0 7.8
Kn
S04
198 805 2160 560 2872 2524
In €0.1 <0.1 0.12 18.8
pH 6.3 6.0 9.5 3.6
Al
k
Ce .
Ho =7
Ni
Fhenole 9.9 110 250 0.26
1SS
Cond.
cod 1202 8379 1702 8ero 680
KH4 8 2120 256 {1 KR
S &4 190 1.7 1.4 1.0
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Table 5-2 (continued!

¥oCC 3-103

FARAKETERS

As
Ba
Cd
Cr
CN
F
fb
Hg
KOy
Se
kg
u
Cl
Cu
fe
Kn
S0
10S
In
pH
al
B
Co
fio
Ni
fhenols
1SS
Cond.
cop
NH,
)

S.D.

BOILER
BLONDOWN

2

004
<.1
.01
€.05

3.1
.18

.05
(.03
17
.03
1.9
.07
1549
422¢
06
11.6
(1.0

<.01
.5
€.05

20
4000
116

BOJLERS

K.D.

HIGH
FRESSURE
BOILER
(18

. 005

A A A
.
O O e

L3

2.2
.14

S000

N.O.

Lox
FRESSURE
50ILER

(€12}
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Table 5-2 f{continued)

NeCC 3-103
STANDARDS

As

~
'Q

Cd
Cr
CN
F
fb
Hg
N O
Se
Ag

u

(]
Cu
fe
Mn
S0
TDS*
In
pH
al

E

Co
Ko
Ki
Fhenols
1SS
Cond.
£oo
NH.

N.D. COOLING
TONER
BLONDOWN

(410)
004
.1

(.01
.06

.01

.35

€.05
13

1850

COOLING TOWERS

S.D.

ALKY
COOLING TONER
BLONDORN
(t1)

{.001
<1
<.0
1.0

N —

4.4
.03

5.0.

TCC COOLINE
TOKER:
LOKDOWN

L0
<1
AU
.05

o~ h
. .

L~ X
~n

~3

.05
.05
44
.03
€.05
.07
1234
1694
.01
1.7
1.9

N.D.
fCC
CO0LING TOMER
ELOKDOKN
{816}

. 001
.1
<.01
0.22

.
N

.05
<.03
47
.03
<.05
.03
1067
1972
.17
8.0
(1.0

.01
4.5

€. 05

1800

15




/)

C47 33378

/

-
)39 = >
L % @353.4 \2,3_:’33"3
\ " 3348.9 |
3347.8 < AN (P 83812
/ D22 3350.1 '
S 3353.4
3353.
Ose 33936
3355.1
O35 3352.2
OAH
Qe
~ RW-4
AO L
“\}he
_gec> : A5-3356.5. -
0‘059 55" P
33 o 3858.2
_— 3358.0 ‘/AA
- . / O ) N
O ' AC
///// AF

N

\ RW-2
/)~
yeed L SR " | /
31 ,

&

3354,5 | N .
’ o / | EXPLANAT'ON "- POTENTIOMETRIC SURFACE

SHALLOW PERCHED AQUIFE

~ / O .
E : .
\\</ ' O AAH, 36 Monitor Well gj“% 4-
® Rw-1 Recovery Well
33563.4 1982 water olevation
3353.8 1984 water elevation
TN T g e e
3556.9 gt
5 - ~ , o
g ~ i GONSERVATIGH Dy satins
L : . oo  SANIA EE
\\.\ L ]

~_ : ] .FEET 3 +




R. 26 E. R. 27 E.

O Well Location

/ @ Sampled Well

- 4(:}7 Dry Well

_T. 17 S.

POTENTIOMETRI(, SURFACE
12 7 OF VALLEY FILL AQUIFER
EVAPOiQiION PCND AREA

V::(&aﬁ‘“i

DIKE (BREACHED)

I 2

° Geoscience
32994

| | | 06 13 3299
. e—— "‘=--:::ifff%§?i__-J=-f
Water well@ : CLIENT:
3297.8 , DATE:
3298 DRAWN BY:
CHECKED BY:

REVISED: JCH 12-28-84

Base Map by: R.E. Lamb Engineering




‘ - X




HAND DELIVERED

March 5, 1985

Dave Boyer

NMOCD

P.0. Box 2088 _

Santa Fe, New Mexico 87501

RE: Responses to Comments:

Dear Mr. Boyer:

Geoscience
Consultaats, Ltd

Please find enclosed our responses to several of your comments.. . We_would
like to discuss some of your comments with you prior to our submission of

the final response.

Our responses, which follow the same numbering as your comments, are
presented below. The effluent data is summarized in the attached report

If you have any questions regarding these responses let me know.

Sincerely,
GEOSCIENCE CONSULTANTS, LTD.

fads! A

Randall T. Hicks
Vice President

Enclosure
RTH/pg

P

SANTA FE

e e

500 Copper Avenue N.W. Suite 220, Albugquerque, New Mexico 87102$(§ﬁ05)‘_842-0001




| RESPONSE TO NMOCD FEBRUARY 7, 1985 COMMENTS

DISCHARGE PLAN ISSUES

1) The attached letter of agkeement assures that Navajo will comply with
Section 1-203.A. of the WQCC regulations. A spill protection plan
for the refinery is scheduled for submission on June 17, 1985,

2) We concur that the WQCC Regulations do not specifically exempt
discharges regulated by RCRA or -the New Mexico Hazardous Waste
Regulations. However, it was never the intention of Navajo Refining
Company to cover the RCRA regulated discharges under this discharge
plan or any discharge plan. Our September 13, 1984 letter to Mr,
Ramey included a preliminary outline for the discharge plan which
provided for a brief description of the waste management systems

. regulated under RCRA., This discharge plan addresses only the dis-
charges which are disposed in the evaporation ponds.

Enclosed is a copy applicable portions of of Navajo's RCRA Part B
Application. We urge NMOCD to carefully examine this document to
determine if this application meets or exceeds WQCC regulatory
standards for the RCRA facilities at Navajo. Only one copy of the
RCRA Part B application is enclosed. It is submitted for your

information only and . should not be considered part of this
discharge plan.

‘ 3 and 4) Enclosed is a plan to conduct further hydrogeologic
studies at the refinery area to determine if:

a) The water quality of Pecos Valley sand/silt aquifer
is greater than 10,000 mg/7

b) Any potential leakage from the evaporation ponds will

af;ect ground water with a concentration less than 10,000
mg/1.

c) The conveyance ditch has integrity and is protecting
ground water

HYDROGEOLOGY

1) yes

2 and 9) Enclosed are legible copies of water well logs provided
to Geoscience by the Roswell State Engineer's Office
for the one mile perimeter around the refinery. Some of
illegible sections of the well logs were, in fact, our own
notes, These notes are now reproduced in the copies.

3) Examination of the enclosed well logs will show that no
’ wells for domestic industrial or agricultural purposes
(for which data exist) had been completed in either the




Pecos Valley sand/silt aquifer or the shallow perched
confined water bearing unit within the area covered by

' the well logs.
4) Kelly, V.C., 1971. Sec References Cited of Sections 1.0-6.0.

5) Enclosed is a completed copy of the U.S. Soil Conservation
Service Soil Survey of Eddy County from which Figure 4-2 was
derived. It is available at most SCS offices. A1l soil
data are derived from Table 4 of this publication.

6) The Queen Formation dips slightly to the east and the depth to
the top of the Queen will vary. Figure 4-3 of the discharge
plan shows the depth to the top of the Queen.

7) Noted

8) The Bower sand is locally identified by the oil industry
~as the bottom water sand within the Seven Rivers Formation.
The sand is discontinuous and is identified only in the .
subsurface. The cross section in the discharge plan (Figure
4-3) show the extent in this sand. The wells completed in this
sand demonstrate that the ground water in this unit is under
artesian pressure,

10) Logs for these monitor wells -do not exist. Details of the
product recovery system will be provided in the plans and
. specifications to the discharge plan.

11) Enclosed

12) A11 of the wells drilled in the refinery area exhibit
artesian conditions. This is demonstrated in the lithologic
logs which identify the water-bearing units. There are not
enough data to determine the source of the demonstrated
artesian head in the unit.

13) The anomalies may be due to monitor wells tapping different
water-bearing units under slightly different pressure i
conditions.

14) Reserved

15) Enclosed

16) See enclosed plan for hydrogeologic studies.

17) The correct pond level for Pond # 3 is 3305. Levels will
vary seasonally.

18 and 19) Reserved

. 20) To be provided




21) To be provided

22) Revised figure 4-9 (hand delivered to NMOCD on January 25, 1984)
shows the location of well 16 north and west of well # 13. A
log for well #16 is in our copy of Appendix A. An additional
copy of this well log is fouynd in the enclosure.

23) Map will be.pkovided. . Contingencies will be presented in the
final discharge plan.

WATER QUALITY

5 and

1) These aquifers cannot be affected by the discharge due to the
demonstrated artesian conditions in these units. We have pro-
vided detailed site specific water quality data on "ground water
most likely to be affected by the discharge" (see 3-106.C.3,
WQCC regulations). Regional water quality data for these
artesian aquifers is available in several reports cited in
the discharge plan.

2) See enclosed plan for further hydrogeologic studies

3) See-enclosed plan for further hydrogeologic studies

4) "well water" should read "water well". It's location is. given
in figure 4-9. No completion data are available for

this well.

6) Reserved
7) Enclosed

8) Addressed in February 25, 1985 submission

PLANT PROCESSES
1) No
2 and 4) Plans and specifications will be submitted to the NMOCD

engineer (WQCC Regulations 1-202) after Discharge Plan Appro-
val. Phosphates are used in the boilers. Steam generation
should volatilize many organic species. A1l ground water

quality data for the refinery area is given in the discharge
plan.

3) The TEL pond is not part of this discharge plan and is presently
being closed under RCRA,

5) To be provided

6) Total chromium. The analyses for CN has not been repeated.
The data is correct to the best of our knowledge.




7) Waste stream # 19 on Figure 5-2 should read #18. Unnumbered
waste streams have not and will not be characterized.

' 8) No




DESCRIPTION OF HYDROGEOLOGIC STUDIES TO BE CONDUCTED

AT NAVAJO REFINING COMPANY

EVAPORATION PONDS

In order to demonstrate that ground water with a TDS concentration of

10,000 mg/1 or less will not be affected by potential leakage (dis-

charges) from the unlined evaporation ponds, Navajo will demonstrate:

In order

pleted:

1)

2)

3)

4)

to

1)

2)

3)

4)

That the observed high TDS levels near the
evaporation ponds are not a manifestation of a
localized body of poor quality water.

That leakage will not result in -exceedence of
standards for any ground water in other areas or in
other (lower) aquifers.

That high TDS ground water 1is a natural condition
and not due to past practices of Navajo Refining

‘Company.

That stream standards for the Pecos'River
will not be exceeded.

make this demonstration the following tasks will be com-

Two well points will be installed down

gradient and one monitor well up gradient from the evap-
oration ponds. If required a third drivepoint will be
installed down gradient from the ponds.

Water from these wells will be analyzed for
specific conductance and TDS.

The water level in the wells will be measured and
the flow regime determined

Water samples from the Pecos River (at low flow)
will be analyzed

Figure 1 shows the proposed location of 1-1/4 dinch well points, the

4" monitor well and the Pecos River sampling points for this demon-

‘ stration.




The existing wells in the area of the evaporation pond are fully adequate
for monitoring the potential effects of the evaporation ponds on ground
water. The new well shown in figure 1 will monitor the ground water
up gradient from the ponds. This.well program is consistent with the
requirement for a demonstration under 3-109.C.1. The existing wells may
not establish the pfecise'direction of flow of ground water in the
Pecos River Valley silt/sand aquifer because the heads could be affected
by fluctuations of the river level. More widely-spaced well data are
necessary to establish the regional flow directions. The flow direction
will be established and are expected to demonstrate that ground water
with less than 10,000 mg/1 TDS cannot be affected by any discharge from
the ponds.

A one well, two well point program will be initiated in March. A fully
penetrating well (30-35 feet deep) adjacent to the existing, up gradient
wells is should demonstrate the existence of a confining layer below the
sand/silt aquifer and confirm the poor water quality above and below the
confining layer. This well will also replace the existing up gradient
well., Two well pointg will be completed down gradient from the ponds to

specifically determine the gfound water flow regime.

Sampling of the Pecos River will also be conducted during a Tow flow
period (January-April) to demonstrate that past practices have not
caused, and potential future wastewater disposal practices will not
result in, an exceedence of stream (surface water) standards. The flow
direction in the sand/silt aquifer must be established in order to

determine if and where the ground water which flows beneath the ponds



discharges to surface water. It is at this ground water discharge poinf
that surface water samples must be taken upgradient samples will also be

analized.

The data from this task should corroborate the existing data- and
demonstrate that:
1) The water quality in the Pecos River Valley
silt/sand is greater than 10,000 mg/1 TDS

and

2) Stream standards will not be ex.ceded due %o
to the wastewater disposal practires of Navajo

FIRE WATER PONDS

A well down-gradient from the fire water ponds to monitor potential

effects of seepage from the pond is not necessary. The existing monitor
wells demonstrate artesian conditions and potential pond leakage should

not affect the discharge plan approval process.
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Parameter

Indicator

pH

Specific Conductance

Total Organic Carbon

Total Organic Halogen
Total Dissolved Solids

Groundwater Quality
Chloride

iron

Manganese
Phenols
Sodium
Sulfate

! . Primary Drinking Water

Arsenic
Barium
Cadmium
Chromium
Fluoride

Lead .
Mercury
Nitrate (as N)
Selenium
Silver

Endrin
Lindane
Methyoxychlor
Toxaphene
2,4-D
2,4,5-TP Silvex
Turbidity

¥ Coliform

*Note:

Table 1H1-7
Sample Means for All Monitoring Parameters
Through Fourth Quarter
Unit Well Number
31 32 33 34

upgradient downgradient downgradient downgradient

Std Units o 7.39 7.29 7.37 7.31
umho/cm 2535 2753 3600 2143
mg/| 53 57 140 42
mg/| 0.048 0.100 0.288 0.112
mg/1 1776 2529 2711 1614

mg/! 9 160 179 157

mg/| 0.43 . 0.18 0.56 0.55
mg/| .35 0.40 0.30 0.26
mg/! 0.002 0.005 0.001 0.002
mg/l 88 37 41 _ 1ot
mg/l - 539 1034 1414 415
mg/! - 0.005 0.005 0.005 0.009
mg/I 0.10 0.05 0.05 ~0.10
mg/l 0.0005 . 0.0005 0.0005 0.0005
mg/! 0.0009 0.0014 0.0009 0.0015
mg/| 1.0 1.30 2.78 1.17
mg/! 0.0029 0.0030 0.0030 0.0036
mg/l . 0.06 0.06 0.06 0.11
mg/I , 0.005 0.006 0.006 0.005
mg/! 0.005 0.006 0.006 0.005
mg/| 0.005 ~ 0.005 0.005 0.005.
mg/1 0.000! 0.0001 0.0001 0.000!
mg/I 0.002 0.002 0.002 0.002
mg/! 0.05 0.05 0.05 0.05
mg/| 0.0025 0.0025 0.0025 0.0025
mg/| 0.05 0.05 0.05 0.05
mg/| 0.005 0.005 0.005 0.005
Jackson Units 112 31 : 95 98
col/100 mi 0.5 50 0.5 50,000

When analytical result reported as iess then detection limit, value assumed to be one

half of detection limit.

ITI-1-16




Parameter

Indicator

pH

Specific Conductance

Totol Organic Carbon

Total Organic Halogen
Total Dissolved Solids

Groundwater Quality

Chloride
iron
Manganese
Phenols
Sodium
Sulfate

Primary Drinking Water

Arsenic
Barium
Cadmium
Chromium

Fluoride

L.ead

Mercury

Nitrate (as N)

Selenium

Silver ‘
Pesticides & Herbicides
Radioactivity
Turbidity

Coliform

* average of four replicates

Table HI-3

North Colony Landfarm
First Quarter Groundwater Monitoring Results
(Sampled 11-1-82 and 12-1-82)

Unit Well Number :
37 32 33 %
upgradient downgradient downgradient  downgradient
Std. Units 7.31* 7.4] 7.41 7.30
umho/cm 2545+% 2693 3590 2563%
mg/1 63*%(49) 240(8) 625(14) 25(64)
mg/| 0.042% 0.102 0.065 0.026
mg/! 1434 2014 2812 1684
mg/| 89(105) 116(125) 163(170) 173(180)
mg/! 0.06 <0.01 <0.01 1.81
mg/1 1.08 0.311 0.521 0.567
mg/| <0.001 . <0.001 <0.001 <0.001
mg/| _ 100(86) 35.4(36) 44, 4(39) 88.5(22)
mg/| - 423(540) 1049(1120) 1428(1310)  613(430)
mg/| <0.01 <0.01 <0.0l1 <0.0l
mg/! - 0.1 <0.1 <0.1 0.1
mg/| -~ <0.001 <0.00! <0.00l <0.001
mg/! <0.001 <0.001 <0.00! 0.004
mg/l 1.15 .28 2.70 1.28
mg/| 0.002 0.001 0.001 0.005
mg/l : <0.0004 <0.0004 <0.0004 <0.0004
mg/I 0.1 - 0.1 <0.1 <0.1
mg/! <0.0l <0.01 <0.0l <0.0l
mg/! <0.0l <0.01 <0.0l <0.01
- ND ND ND ND
samples not anafyzed due to high TDS
Jackson Units 75 40 30 190
col/100 ml ! 200 ! 200,000

values in parentheses are the results of resampling (12-1-82) and reanalysis.

I11-1-12
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Parameter

Indicator
pH

Specific Conductance
Total Organic Carbon
Total Organic Halogen
Total Dissolved Solids

Groundwater Quality

Chioride
iron
Manganese
Phenols

' S0dium

.Sulfcne

Primary Drinking Water

Arsenic -
Barium
Cadmium
Chromium
Fluoride
Lead -
Mercury

Nitrate (as N)

Selenium
Silver

Pesticides & Herbicides
Radioactivity

Turbidity

Coliform

Table l11-4
North Colony Landfarm

~ Second Quarter Groundwater Monitoring Results

(Sampled 2-24-83)

Unit ' Well Number

3T 32 3
upgradient  downgradient downgradient

34

downgradient

* average of four replicates

I11-1-13

Std Units 7.0 6.7 6.8 7.1
umho/cm 2135* 2300 3030 1900

mg/! 88 10 20 20

mg/| 0.038* 0.037 0.017 0.043
mg/| 1810 3290 2790 1510

mg/! 120 150 150 140
“mgfl 0.88— 0:09 030 003
mgl| 1.5 0.439 0.234 0.260
mg/| - 0.006 <0.001 0.001 0.005
mg/! 81 33 40 43

mg/| - 690 990 1450 440

mg/| <0.0! <0.01 <0.01 <0.01
mg/I 0.2 <0.1 <0.1 0.1
mg/| . <0.001 <0.001 <0.001 <0.001
mg/| | 0.002 0.004 0.002 0.001
“mg/l 1.3 1.7 3.5 I.4
mg/l <0.001 <0.001 <0.001 <0.001
mg/I <0.0004 <0.0004 <0.0004 <0.0004
mg/1 <0.1 <0.1 - <0.1 <0.1
mg/1 <0.01 <0.0l <0.01 <0.01
mg/| <0.01 <0.0! 0.0l 0.0}

- ND ND ND ND
samples not analyzed due to high TDS

Jackson Units 175 40 110 75
col/100 ml ~1 g | |



'

Parameter

Indicator

pH
Specific Conductance
Total Organic Carbon

Total Organic Halogen
Total Dissolved Solids

Groundwater Quality
Chloride
Iron

Manganese
Phenols
Sodium
Sulfate

Primary Drinking Water

Arsenic
Barium
Cadmium
Chromium
Fluoride
Lead
Mercury
Nitrate (as N)
Selenium
Silver
Pesticides & Herbicides
Radioactivity
Turbidity

_ Coliform

Table -5

North Colony Landfarm
Third Quarter Groundwater Monitoring Results

(Sampled 7-14-83)

Unit Well Number .
3T 7 33 %
upgradient downgradient downgradient downgradient
Std Units .7.56* 7.59 7.46 7.47
umho/cm 3040% 3900 5100 2400
mg/! 37+% 14 21 25
mg/| <0.05% 0.184 0.748 0.336
mg/l 2130 2730 3570 1680
mg/l 130 200 200 140
mg/I <0.01 0.32 0.74 0.09
mg/1 0.814 0.335 0.165 0.085
mg/1 . <0.001 <0.001 <0.001 <0.001
mg/I - 86 37 40 6l
mg/l 520 1000 1480 330
mg/1 <0.0l <0.0l1 <0.01 -~0.01
mg/| 0.1 <0.1 <0.1 0.1
mg/I <0.001 <0.001 <0.001 <0.001
mg/! <0.001 <0.00! <0.001 <0.001
mg/I 0.82 .1 2.5 1.0
ma/ 0.003 0.003 0.005 0.003
mg/1 <0.0004 <0.0004 <0.0004 <0.0004
mg/l <0.1 <0. ! 0.1 0.3
mg/| <0.01 <0.0l1 <0.01 <0.0l
mg/| <0.01 <0.0l <0.0l <0.0l
- ND ND ND ND
samples not analyzed due to high TDS
Jackson Units 75 40 220 40
col/100 ml | | ! !

* average of four replicates

ITI-1-14




Parameter

Indicator

pH

~ Specific Conductance

Total Organic Carbon
Total Organic Halogen
Total Dissolved Solids

Groundwater Quality
Chloride

Iron

Manganese
Phenols
Sodium
Sulfate

Primary Drinking Water ~

Arsenic
Barium
Cadmium
Chromium
Fluoride
Lead
Mercury
Nitrate (as N)
Selenium
Silver
Pesticides & Herbicides
Radioactivity
Turbidity

Coliform

Table Hi-6

North Colony Landfarm
Fourth Quarter Groundwater Monitoring Results

Unit

Std Units
umho/cm
mg/|
mg/1
mg/!

mg/!
mg/|
mg/|
mg/!
mg/|
mg/|

mg/| '
mg/|
mg/1
mg/1
‘mg/l
mg/i
mg/l
ma/l
mg/|
mg/!

Jackson Units
col/100 mi

. * average of four replicates

(Sampled 10-3-83)
Well Number

31

32

upgradient downgradient

33

downgradient

7.40 7.4 7.82
2076 2120 2680
26% 12 20
0.063* 0.077 0.321
1730 2050 1670
150 210 210
0.77 0.30 1.2
1.99 0.502 0.272
<0.001 <0.00! <0.00!
) 85 43 44
520 1010 1400
<0.0l <0.01 <0,01
<0.1 <0.1 <0.1
<0.00l1 <0.001 <0,00!
<0.001 <0.001 <0.001
0.9 l.1 2.4
0.006 0.006 0.007
<0.0004 <0.0004 <0.0004
<0.1 <0.1 <0.1 -
<0.01 0.01 0.0l
<0.0l <0.01 <0.0l
ND 'ND ND

samples not analyzed due to high TOS

123
!

26
I

ITI-1-15

(9
|

;

_33
downgradient

7,36
1710
75
0.044
1580

150
0.28
0.115

<0.00!
62
260

0.02
<0.1
<0.001
<0.001

1.0

0.006
<0.0004
<0.1
<0.01
<0.01

ND

88
I
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RIO GRANDE BASIN : 367

08396500 PECOS RIVER NEAR ARTESIA, NM
{Surveillance program sf.a:iqn)

LOCATION.--Lat 32°50'27%, long 104°19'23", in NWAMWA sec.l8, T.17 S., R.27 E., Eddy County, Hydrologic Unit
13060007, on left bank 250 £t (76 m) upstream from bridge on State Highway 83, 4.3 mi (6.9 km) east of Artesia,
7.0 mi (12.3 ko) upstream from Rio Penasco, 17 mi (27.4 km) upstream from McMillan Dam, and at mile 503.9
(810.8 km). Prior to Apr. 3, 1981, at site 250 £t (76 m) downstream. :

DRAINAGE AREA.=-15,300 mi2 (39,630 km2), approximately {contributing area).
’ WATER-DISCHARGE RECORDS

PERIOD OP RECORD.--September 1905 tc June 1909, August 1909 to current yeaw. Monthly discharge only for some
periods, published in WSP 1312 and 1712. Records for Aug. 22-31, 1934, and October 1936 to April 1937,
published in WSP 763 and 828, respectively are not reliable and should not be used. Prior to February 1936,
published as "near Dayton."

REVISED RECORDS.=-=WSP 1312 and 1512: 1913, 1915, 1917-18(M), 1920, 1923, 1931-36. WSP 1712: 1906(M),
1908-11(M), 1919, 1921-23(M), 1929, 1931-32(M), 1935-36(M), 1937, 1939(M), 1941(M). See alsoc PERIOD OF RECORD.

GAGE .~~Water-stage recorder. Datum of gage is 3,29).92 £t (1,003.376 m) National Geodetic Vertical Datum of 1929.
See WSP 1923 or 2123 for history of changes prior to Apr. 5, 1941. Apr. 5, 1941 to Apr. 2, 1981, water-stage
recorder at site 250 ft (76 m) downstream at same datum. :

REMARRS .~~Water~discharge records fair. Flow regulated by Santa Rosa Lake (station 08382810) since Arpil 1980, by
Lake Sumner (station 08384000) since August 1937, and by Two Rivers Reservoir (station 08390600) since July
1963. Diversions and ground-water withdrawals for irrigation of about 154,000 acres (620 m?), 1959
determination, above station.

AVERAGE DISCHARGE.-~46 years, 244 £t3/s (6.910 m3/s8), 176,800 acre-ft/yr (218 hm3/yr).

EXTREMES FOR PERIOD OF RECORD.~~Maximum discharge probably occurred May 30, 1937, when a discharge of 51,500 £t3/s
(1,460 m3/s) was measured by slope-area method at a point 15 mi (24.1 km) upstream, gage height, 14.7 ft
{4.48 m}, site and datum then in use; no flow at times in 1934, 1946-47, 1953-54, 1957, 1964-65.

EXTREMES OUTSIDE PERIOD OF RECORD.--Greatest flood since at least 1893 occurred Oct. 2, 1904, discharge not
determined; the peak inflow to Lake McMillan, which includes Rio Penasco and Fourmile Draw, was estimated at
82,000 £t3/s8 (2,320 m3/s). The second highest flood occurred July 25, 1905, discharge below Rio Penascq,

* 50,300 £t3/8 (1,420 m3/s), based on gain in storage and spill from Lake McMillan. The floods-in-Aug l1893and

October 1904 damaged McMillan Dam and washed out Avalon Dam.

EXTREMES FOR CURRENT YEAR.--Maximum discharge, 2,070 £t3/s (58.6 m3/s) at 2230 hours Sept. 15, gage height, 10.15 ft
(3.094 m) from floodmarks, no other peak above base of 2,000 £t3/s (57 w3/s); minimum, l.3 £t3/s (0.037 m3/s)
Sept. 2. . ;

DISCHARGE, IN CUBIC FEET PER SECONC, WATER YEAR OCTOBER 1581 TC SEFTEKZER 1962
WEAN YALUES

oay TeeT NOV -1-14 Jan fEL nar APR nay Juh Jut aLe SEP
1 56 %6 5% 3 58 - 49 a3 (13} 24 ¢ 28 2.1
H 33 95 62 53 $? 49 24 845 1% . LR 30 1.3
3 87 - 88 (Y £3 36 48 26 754 1¢ 154 37 4.9
) 7 83 62 s3 . 56 42 28 17 . 13 483 57 129
S 95 77 €2 52 56 4C 2s 246 11 53?2 87 5¢4
[ 117 52 . 3 S 56 39 24 177 1< 420 36 654
k4 109 104 - 82 51 5é 39 23 143 11 76C 34 684
8 269 93 e2 $1 56 40 24 1M? €.8 740 32 713
y 182 83 [3] 31 55 41 24 1Ce 7.3 80C 22 b
.10 1oé 7 ¢C 30 Sé T 40 e 58 7.7 936 18 750
17 168 67 éC 1] 59 38 2¢ L 3] [ X1 920 15 758
1¢ 153 64 6C 30 59 36 27 (1] 11 §8C 2.C 785
12 127 64 &C H 59 39 25 S8 7.5 116C 6.C 7€9
14 107 b6 4C 50 . 58 &1 28 30 S5 $0C 6.0 842
15 95 [1] - ¢C 115 58 39 H $1 . 5a3 11 5.C 973
1¢ ee 63 [14 1¢6 59 3s 53¢ b 2.7 9¢C 6.C 1240
17 c 78 (13 E 1 126 59 35 68¢ L1] 13 87e 6.8 966
18 73 60 st 11C 5S 3¢ 718 38 |- 1Y) B4 5.5 710
19 4 ss bl €2 31 35 752 35 $e2 792 6.C 324
20 (1 58 5t 1 45 34 acs 2 .1 S49 4.C 454
21 e? S8 7 * €9 49 b1 83z 26 te3 19¢C (23] 3¢7
22 o7 59 36 27 4 31 3scC €2 g1 166 3.8 256
23 72 sé $S &9 43 32 8§73 18 14 106 3.8 2C3
26 &0 54 53 2o 48 29 965 é0 11 87 4.0 181
FH 46 53 54 8 (34 26 L1 & [ ) 92 60 166
26 ' L4 13 54 (L3 49 25 Sel ¢ 25 (234 EH 7.C 165
a7 . 101 S0 4 ¢9 49 a5 81 [14 €.0 3¢ 30 | 168
28 9% $2 54 €5 49 26 812 12 .9 39 33 128
29 102 54 83 &1 haiand 24 315 26 7.8 31 20 99
3¢ 103 LD s3 ¢0 oo ) 21 77C E44 1 28 1C 82
31 93 bt 53 s8 htd 20 o= 5 it [ 7.C. -
TCraL 3180 2053 18CS s 1518 1086 12348 4EES 3CL.5 14648 $94.8 13772.3
nEAN 1C3 thab 58.2 62.¢ §4.2 35.0 612 151 1€.2 472 19.¢ 439
nax 269 104 62 120 59 49 9¢5 1131 24 11¢C &8? 1240
nin 53 5C s3 0 t 20 22 19 Se3 el 3.8 1.3
aC=Fv €310 - 407C 3sec 41eC 3C10 215¢C 2445C 92$C 1] 2509¢C 112¢ 2732C

CAL YR 1981 TCTAL 33C€9.8¢ rEAN 90,6 maX 788  mIN 3.0 AC-FY  6399C
TR YE 1982 TCTAL 381C4.3 mean 159 MAX 1240  mIN 1.3 AT-FT 11323C
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RIO GRANDE BASIN
08396500 PECOS RIVER NEAR ARTESIA, NM -- Continued
WATER-QUALLITY RECORDS

.SPECIFIC CONDUCTANCE (MICROMHOS/CM AT 25 DEG.® C), WATER YEAR OCTOBER 1981 TO SEPTEMBER 1982

e e 2958209850

SPECIFIC CONDUCTANCE (MICROMHOS/CM AT 25 DEG.® C), RECORDER MAXIMUM, HiNIHUH, AND MEAN, .
WATER YEAR OCTOBER 1981 TO SEPTEMBER 1982

DAY ocT NOV
1 8650 6130
2 8580 6400
3 8890 6610
4 5750 6580
5 $780 7030
6 9220 6350
7 9200 6320
8 5300 6190
9 5260 6720

10 5230 7150
11 5210 7550
12 4070 8000
13 4060 8350
14 5360 8390
15 6070 8700
16 6690 888¢
17 7080 8980
18 7080 8250
19 7720 9080
20 8030 9070
21 8290 9280
22 * 8320 9220
23 8330 9510
24 8400 9480
25 7680 9700
26 7140 9670
27 6430 9910
28 6440 9900
30 5800 9670
i 6090 —

MEAN 6840 8230

WIR YR 1982 MEAN

DAY MAX MIN

PEBRUARY
1
2
3
4
H]
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
3l
MONTH

DEC
9810
10100
10100
9350
9270

8840
9180
9170
9440
9870

9850
9890
9900
9940
9700

9750
9620
10009
10000
10100

10100
101890
10387
10204
10100

10100
10400
10400
10300
10400
10100

9880
8790

JAN
9900
10000
9960
10100
10000

10100
10200
10100
10100
10200

10400
10100
10100
9820
9830

9850
1yace
11200

9240

9310

1G9

8120
9150
9620
10000
10200

9880
MAX

ONCE-DAILY
PEB MAR
10200 11000
10300 11100
10200 11200
10300 11300
10200 11300
10200 °© 11300
10200 11100
10100 11200
10100 11100
9920 11100
9870 11500
10600 11700
10200 11800
10100 11500
10200 11600
3340 11500
5690 12100
10000 12100
10100 11800
10150 12000
16706 12206
16.5G 12108
10830 12000 |
2 ny

LRBUG
11000
10900

10300

25200

MIN

MARCH

127as
Loons

LAV
12900
13100
12900
13400
13800

11900

MEAN

APR
13700
14200
14300
14000
13800

e T

2840
2820
2800
2830

7780

MIN

MAY
2780
2830
2820
3070
3190

3510
3710
4090
4370
4600

4790
5190

5340.

3930
6370

6870
7760
7630
8140
#slo

10700
10700
10200
10200
13000

10400
10300
10100
9930
9680
10700

7030

350

MIN

APRIL

13000
12700
12200
12500
12200

12100
12100
11800
11700
10800

10400
10000

2600
2100
2500
4370
3790
2850
2700
2690
2580
2560
2550
2540
2570
2580

210

JUN
10600
11200
11900
12800
15600

15200
15400
16900
16400
15800

16700
17300
18700
21100
20600

18700
20600
22200
17600
16400

17900
17200
17400
17600
15000

14000
14100
14800
18300

7430

16200

14000
13400
13300
13400
13200

12500
12700
12700
12400
11700

11200
10800
9710
9400
8920

5870
4020
3560
2810
2730

2660
2590
2560
2610
2680

2620

8230

JUL
11200
11100

9080
3720
3010

2410
1720
1600
1370
1380

1310
1230
1180
1400
1170

1120
1100
1100
1110
1230

1560
1570
1770
1770
2080

2760
3430
4170
4480
5210
7980

3070

AUG
8220
8510
7980
6550
3940

4390
4650
5780
6930
7030

7950
9500
9810
9880
10500

12400
12700
15600
15900
16700

16400
16000
17000
16400
16700

18200
19300
18700
25200
7460
7180

11700

MIN

L
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RIO GRANDE BASIN 31s

083963500 PECOS RIVER. REAR ARTESIA, WM
(Surveillance program station)

LOCATIOR.~~Lat 32°30°27%, long 104°19'23°, fn NULNWL sec.18, T.17 S., R.27 E., Eddy County, Hydrologic Usmit
13060007, on left bank 250 ft upstream fros bridge on State Highwey 83, 4.3 ai east of Artesia, 7.0 mi upstress
tros Rio Pecasco, 17 ul upstresm froa McHMi{llau Dam, asud at aile 303.9. . -

DRAINAGE AREA.--15,300 -12. spproximately (contributing ares).
WATER-DISCHARGE RECORDS

PER10D OF RECORD.~--Septasber 1905 to Juna 1909, August 1909 to current yesr. Monthly discharge only for some
periods, published in WSP 1312 and 1712. Records for Aug. 22-31, 1934, and October 1936 to April 1937,
published i{n WSP 763 and 828, respectively are not relisble snd should not be used. Prior to Fedrusry 1936,
pudblished as “near Dayton.”

2¢VISED RECORDS.-~WSP 1312 gnd 1512: 1913, 1913, 1917-18(M), 1920, 1923, 1931-36. WSP 1712: 1906(M), 1908-11(NM),
1919, 1921-23(M), 1929, 1931-32(M), 1935-36(M), 1937, 1939(M), 1941(M). See also PERIOD OF RECORD.

CAGE.~~Water-stage recorder. Datums of gage is 5,291.92 ft Nationsl GCeodetic Vertical Datua of 1929. See WSP 1923
or 2123 for history of changes prior to Apr. 5, 1941. Apr. 3, 1941 vo Apr. 2, 1981, water-stage recorder at °
eite 250 ft dovnstreas at same datum. .

1EMARKS .~=Records fsir. Flow regulated by Ssuts Ross Lake (stetion 08382810) since April 1980, by Lake Sumner
{statton 08384000) since August 1937, and by Two Rivers Reservoir (etation 08390600) since July 1963.
Diversions and ground-vater withdrawals for irrigstion of about 154,000 acres, 1959 detersination, above
statioa.

[ 1Y

AVERAGE DISCHARGE.=-47 years, (1937-83), 243 ftsll, 176,100 acre-ft/yr.

CITREMES YOR PERIOD OF RECORD.-~Maximuws discharge probadly occurred May 30, 1937, when a discharge of 31,500 !t’ln
was measured by slope~ares method at s point 15 ai upstream, gage hefght, 1lé.7 ft, site and datum then Lp usme;
g0 flow at times in 1934, 1946-47, 1953-54, 1957, 1964-65.

CXTREMES OUTSIDE PERIOD OF RECORD.~~Greatest f£100d since at least 1893 occurred Oct. 2, 1904, discharge not
dct-tltntgg the pask inflow to Lake McMillan, which iancludes Ric Penssco and Fourmile Draw, was nttingtad at
82,000 ft /s. The second highest flooed occurred July 23, 1903, discharge bdelow Eio Penasca, 50,300 ft

P qOWID WO

o eaed

/e, based
on gsin {n storsge snd epill from Lake McMillan. The floods in Augus¢c 1893 and October 1904 damaged McMillan
Pam snd vashed out Avalon Daam. : .
LITEEMES FOR CURRENT YEAR.-3Maximum discharge, 895 itall May 16, gage height, 6.39 ft, no peak sdove dase of 2,000
ft“/s; w=mioimua, 0.317 £t~ /e Aug. 21l. )
DISCHARGE, IN CUBIC FPRET PR SECOND, WATER YEAR OCTOBER 1982 T0 SEPTEMBER 1983
. MEAK- VALURS . .
DAY oct Nov DEC JAR rEB NAR APR MAY Jom JuL AUG SEP
1 73 71 73 63 61 AS 26 14 7 7.9 98 363
2 202 66 68 62 60 A8 22 20 b2 S0 96 405
3 645 62 69 39 59 A7 24 a 15 . 42 92 440
4 429 39 66 65 S8 Y3 29 246 . 68 591 90 492
s M si 62 6 - 60 42 32 23 45 630 76 458
. 193 58 ss (13 62 k1] 33 189 k'3 716 56 487
7 157 s7 37 64 68 40 oAb SAd % 730 33 s18
[ 129 61 -85 65 68 37 47 637 3 740 26 521
’ 113 55 56 68 66 1) s3 685 28 760 26 746
10 97 49 81 (1] 63 kT 64 721 26 750 19 727
1n as A9 62 ©69 62 3% &9 729 22 742 13 656
3 12 74 51 73 69 61 % 68 750 16 760 10 690
s n 69 53 73 69 60 3 8 . 798 13 780 11 683
p 1] 62 $2 72 65 1] 34 £} 825 15 803 11 622
y L} 62. s3 7 62 87 kTS $0 872 18 792 10 614
: 13 78 46 74 61 56 3 ss 873 17 860 12 614
P 13 77 " 68 60 s1 27 36 822 15 843 8.0 607
s 18 77 a0 67 39 48 28 39 816 14 837 5.8 $95
» 134 78 &7 4 58 46 21 3 839 12 819 s.7 600
. 10 81 &7 62 58 46 27 23 794 11 806 5.4 827
i 3] 81 &7 60 61 45 o] : 20 802 11 818 4.7 424
i3 78 a7 38 * 6h 43 29 19 796 13 802 5.3 219
. 3 74 43 58 65 45 2 21 715 11 832 5.5 186
. i 72 4 58 69 AS 23 2 13 9.0 815 4.7 138
s ] 70 43 56 70 46 24 23 203 9.0 821 s.1 100
: {‘ 72 43 56 10 a8 29 23 153 10 829 6.7 88
i 75 30 $9 70 4 32 13 109 20 839 8.1 76
b 78 s7 $7 69 43 33 15 92 10 720 7.4 74
: 78 6 $7 66 o= 34 15 81 13 500 $.6 74
:0 73 77 63 63 ane n 12 71 10 202 6S 75
i n — 61 61 - 30 — 69 — 119 302 —
'ifu kT XY 1592 1959 2000 1331 1039 1061 14400 767.0 20555.9 1124.0 12798
“:' 124 83.1 63.2 64.% 34.7 33.% 3.4 463 2%.6 663 36.3 427
o 643 77 78 70 68 A8 69 873 77 860 302 746
s 62 43 .31 58 43 23 12 Y 9.0 7.9 A7 74
sere 7610 3160 3390 3970 3040 2060 2100 28360 1520 40770 2230 25380

I YR 1982 TOTAL 38434.3  MEAR 160 MAX 1240 MIN 1.3  AC-PT 113900
TN 1983 TOTAL 62663.9  MEAR 172  MAX 873  NIN 4.7  AC-PT 124300




320

VTR YR 1983

08396500 PECOS RI

SPECIFIC
DAY oct Hov DEC
1 5000 6070 7160
_ 2 3990 6180 6900
; 3 1980 6230 6830
i 3 1530 6720 6900
X s 1680 6800 6830
i ] 1860 7190 6890
i 7 1980 7140 7200
i 8 2270 6760 7330
: 9 2710 6880 7540
i 10 2740 6890 8230
11 4060 7210 7180
! 12 4630 7380 7460
: 13 5280 7310 7480
; 14 5480 7560 7450
! 15 5890 7670 7330
i 16 5590 7670 6970
17 5380 7790 6940
18 5280 7870 7080
19 5220 7900 7300
20 5210 8320 7550
21 4940 8360 7810
22 5110 8370 7990
i 23 5280 8280 8150
24 5530 8180 8320
25 5300 2050 8660
26 5490 7800 8500
27 -3280 7570 8360
28 5310 7540 8340
L 29 5400 7620 8310
; 30 $380 7120 8210
i 3 5670 -— 8610
; .
i MEAR 4410 7410 7600
i .
% . WIR Y 1983 MEAN 7300
t
T TEMPERATURB
{ .
DAY ocr OV peC
1 25.0 17.5 10.0
. 2 22.0 14.0 9.5
3 19.0 13.0 5.0
s 19.0 10.0 3.0
| 5 21.0 13.5 3.0
6 23.0 15.0 6.0
7 19.0 11.0 10.0
8 21.0 12.0 6.0
9 18.¢ 17.5 7.0
10 19.0 15.5 5.0
11 18.0 14.0 5.0
12 15.0 13.0 5.0
13 13.5 12.3 9.0
. 14 13.0 9.5 5.0
15 20.5 8.0 8.0
16 - 16.0 9.0 5.0
17 15.5 8.5 6.0
18 17.0 12.0 7.5
19 21.5 13.0 7.3
| 20 16.0 15.0 6.5
‘ 21 18.5 14,5 7.0
22 13.0 12.5 7.5
23 18.0 7.5 7.0
24 16.0 8.5 10.5
| 25 15.5 7.0 6.5
26 15.0 5.0 9.0
27 17.0 a.s 4.0
i 28 15.0 6.3 4.0
| 29 18.0 9.0 3.0
: 30 17.0 11.0 3.0
3 16.5 —— 2.0
. ' MEAN 18.0 11.8 6.5
: ' MEAR 17.5

Ay

RIO GRANDE BASIM
VER NEAR ARTESIA, WM =« Continued

WATER-QUALITY RECORDS

CORDUCTANCE (MICROMHOS/CHM AT 23 DEGC.” C), WATER YEAR

ORCE~-DAILY

JAR res MAR APR
8520 8540 10200 12300
8230 8330 10100 12500
8660 8720 9890 13200
8430 ' 8700 10300 10900
8450, 8700 10400 10900
8260 8580 10400 9950
8410 8530 10800 - 10200
8290 8280 10900 120
8580 84130 11200 8470
8110 8410 11300 9890
8050 8360 11300 9710
8050 8580 11400 9640
7950 8740 11500 8460
8080 8790 11700 8440
7940 8800 11600 . 8800
7960 9000 11700 8660
8350 9490 12100 8270
8530 9770 12400 8620
8760 9840. 12400 9310
8870 9970 12400 8470
8740 9920 12700 10800
8300 9890 12100 11500
8430 9970 12100 12700
8430 10100 12700 13200
8120 9820 13400 13100
8050 9950 13200 12100
8140 10000 12500 12800
8140 9950 10900 14700
8240 - 10900 14600
8330 —— 10900 15100
8430 — 11300 —
8320 9160 11500 10800

MAX 18500 nin
VATER (DEC.® C), WATER YEAR OCTOBER

ONCE~DAILY

JAR TEB MAR APX
5 8.0 18.0 12.0
3.0 9.0 18.0 15.0
.0 9.3 18.3 19.5
<0 7.0 13.5 7.5
. 3.5 6.5 12.0 8.0
5.5 8.5 10.0 3.0
4.5 8.0 14.5 7.0
6.5 12.5 19.0 8.0
8.5 8.0 18.0 16.0
9.0 9.0 21.0 15.8
9.5 14.0 . 12.5 15.0
8.0 9.0 19.0 20.5
6.5 14.0 21.0 15.0
9.5 10.0 21.0 11.0
8.5 15.0 17.0 20.5
11.0 11.0 16.0 22.0
9.5 12.0 10.0 15.0
10.0 12.5 18.0 22.0
1.0 15.0 12.0 15.0
11.0 13.0 10.5 23.0
~9.0 13.0 11.0 13.5
7.0 10.0 17.0 15.0
%.0 11.0 14.5 15.0
5.5 13.0 12.0 23.5
11.0 12.0 14, 18.0
9.0 10.3 16.0 18.0
7.5 13.0 11.0 26,0
12.0 11.5 15.0 25.0
10.0 — 20.0 23.0
8.0 ——— 23.3 18.5
1.0 owe 23.0 hdandd
7.5 11.0 16.0 16.5

HAX 32.0 MIN

HAY

14500
14400
13300
11900
10700

11000
4020
3670

‘ 3090
3040

2920
2920
2890
2830
2940

2870
2690
2630
2450
2430

2420
2400
2430
2740
2790

2850
2960 -
3080
3180
4270
4570

4870
960
1982 10 SEPT

MAY

17.0
20.5
15.0
20.5
20.0

21.0
18.0
21.0
20.5
21.0

21.0
19.5
19.0
18.5%
18.0

19.0
21.0
20.0
17.0
19.0

18.0
18.5
20.5
24.0
21.0

24,3
20.5
25.0
23.0
25.0
19.5

20.0
]

Jum

4830
5190
5330
5060
4810

6070
6470
6470
6960
7950

8160
8890
9920
11900
10500

10300

9260
11700
12800
13000

13500
14200
13800
11700
12200

6250
5640
6990
10900
11400

070

Jum

19.0
25.0
25.0
27.5
20.0

23.0
27.3
27.0
22.0
1.0

1.0
29.0
28.5
22.5
24.5

30.0
28.0
32.0
.0
29.0

27.0
27.5
24.0
23.0
21.5

27.0
23.0
21.0
31.0
29.90

26.0

JuL

13200
13300
13400
13700
17600

16600
15300
1280
1250
1170

1150
1150
1130
1100
1060

1060
1170
1010
960
980

970
960
960
960
1030

1010
1080
1470
1530
1650
1730

4220

1983

30.0

28.0
30.3
28.5
25.0

25.0
23.5
£6.0
26.5
27.0

T 27.0
27.5
27.3
25.0
27.90

28.0
5.3
26.0
28.0
25.0

27.0
28.0
26.0
26.5,
27.5

23.3
29.0
28.0
29.5
29.5
27.5

27.0

OCTOBER 1982 TO SEPTEMBER 1583

AUC

1890
2180
2720
3070
2900

3180
3940
4680
5660
5140

5970
6770
9500
8820
8660

9000
9020
8110
9160
8950

8860
9730
11200
11000
11100

15400
18500
18000
11800
14200
12900

83520

AUG

24.0
30.0
30.5
29.5
26.0

23.3
30.0
28.5
25.3
24.5

31.0
25.0
30.0
26.0
29.0

26.5
30.0
30.3
30.0
28.0

29.0
26.5
5.0
25.0

- 31.0

27.0
30.5
26.0
25.0
29.0
27.0

27.5

sep ﬂ.

2940
2830
2300 1
1590
1520

1120
10%0
1060
1100
1160

1050
997
1010
981
1050 ’ |

1070
1050
1090
1110 L
1080

1110
1300
1430
1910
2030

2780
3020
3410
3680
4350

1740

SE?
29.0

26.0 a
26.0

26.5 ,
28.5

24.5
27.0
7.0
25.0
25.0

27.0
26.0
4.0
25.0
24.5

25.5
23.0
25.0
24.0
26.0

22.0
20.0
17.3
22.0
20.0

25.0
25.0
27.0
23.0
2.9

o

26,9
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08396500 PECOS RIVER NEAR ARTESIA, NM
(Surveillance program station)

RIO GRANDE BASIN

e ‘ 367

LOCATION.-~Lat 32°50'27", long 104°19'23", in NWiNW% sec.l8, T.)l7 S., R.27 E., Eddy County, Hydrologic Unit
13060007, on left bank 250 ft (76 m) upstream from bridge on State Highway 83, 4.3 mi (6.9 km) east of Artesia,
7.0 mi. (11.3 km) upstream from Rio Penasco, 17 mi (27.4 km) upstream from McMillan Dam, and at mile 503.9
(8)0.8 km). Prior to Apr. 3, 1981, at site 250 ft (76 m) downstream.

DRAINAGE AREA,--15,300 mi.2 (39,630 kmz), approximately (contributing area).
WATER~-DISCHARGE RECORDS
PERIOD OF RECORD.-~September 1905 to June 1909, August 1909 to current year. Monthly discharge only for some
periods, published in WSP 1312 and 1712. Records for Aug. 22-31, 1934, and October 1936 to April 1937,
published in WSP 763 and 828, respectively are not reliable and should not be used. Prior to February 1936,
published as “near Dayton."

REVISED RECORDS.--WSP 1312 and 1512: 1913, 1915, 1917-18(M), 1920, 1923, 1931-36. WSP 1712:
1908-11(M), 1919, 1921-23(M), 1929, 1931-32(M), 1935-36(M), 1937, 1939(M), 1941(M).

1906(M),
Sece also PERIOD OF RECORD.

GAGE.~-Water-stage recorder. Datum of gage is 3,291.92 ft (1,003.376 m) National Geodetic Vertical Datum of 1929.
See WSP 1923 or 2123 for history of changes prior to Apr. 5, 1941, Apr. 5, 1941 to Apr. 2, 1981, water-stage
recorder at site 250 ft (76 m) downstream at same datum.

REMARKS.--Water-discharge records fair. Flow regulated by Santa Rosa Lake (station 08382810) since Arpil 1980, by
Lake Sumner (station 08384000) since August 1937, and by Two Rivers Reservoir (station 08390600) since July
1963. Diversions and ground-water withdrawals for irrigation of about 154,000 acres (620 kmZ), 1959
determination, above station.

AVERAGE DISCHARGE.--46 years, 244 £t3/s (6.910 m3/s), 176,800 acre-ft/yr (218 hm3/yr).

EXTREMES FOR PERIOD OF RECORD.~~Maximum discharge probably occurred May 30, 1937, when a discﬁarge of 51,500 fti/s
(1,460 m3/s) was measured by slope-area method at a point 15 mi (24.1 km) upstream, gage height, 14.7 ft
(4.48 m), site and datum then in use; no flow at times in 1934, 1946-47, 1953~54, 1957, 1964-65.

EXTREMES OUTSIDE PERIOD OF RECORD.-~Greatest flood since at least 1893 occurred Oct. 2, 1904, discharge not
determined; the peak inflow to Lake McMillan, which includes Rio Penasco and Fourmile Draw, was estimated at
82,000 £t3/s (2,320 m3/s). The second highest flood occurred July 25, 1905, discharge below Rio Penasco,
50,300 £t3/s (1,420 m3/s), based on gain in storage and spill from Lake McMillan. The floods in August 1893and
October 1904 damaged McMillan Dam and washed out Avalon Dam.

EXTREMES FOR CURRENT YEAR.--Maxjmum discharge, 2,070 £t3/s (58.6 m3/s) at 2230 hours Sept. 15, gage height, 10.15 ft
(3.094 m) from floodmarks, no other peak above base of 2,000 f£t3/s (57 m3/s); minimum, 1.3 £t3/s (0.037 m3/s)
Sept. 2.

DISCHAKGE, IN CUBIC FEET PER SECCONC, WATER YEAR CCTOBER 1581 TC SEFPTEMBER 1982
VEAN VALUES .

oayY cCY NOV OEC JAN FE® MAR APR MAY JUN Jut ALC SEP
1 56 96 5% s3 58 495 23 gES5 24 7¢ 25 2.1
: 53 95 62 s 57 49 24 845 15 55 30 1.3
3 87 88 62 53 56 48 24 754 1€ 154 37 4.9
4 s? 83 €2 s3 56 42 25 517 13 483 57 129
s 95 77 €2 2 56 40 25 246 1 537 87 5¢4
6 117 §2 'y 51 56 39 24 127 1C 620 56 654
7 109 104 62 51 56 39 23 143 1 76C 34 684
8 269 93 sz 51 56 - 40 24 117 £.6 740 32 713
5 182 83 €1 51 55 41 24 1C¢ 7.3 80¢ 22 744
10 To4 71 e S0 56 40 2z se 7.7 93¢0 18 750
11 1¢8 67 ¢c 50 59 38 2¢ e1 €4 920 15 758
12 153 64 6¢ 50 59 36 27 €6 11 €8C g.C 755
13 127 64 éc £C 59 39 25 58 7.5 110¢ 6.¢ 7¢9
14 107 64 6C 50 58 41 28 50 5.5 $0C 6. 842
15 95 65 &c 115 8 39 2t 51 5.2 911 5.C 973
1¢ g8 65 ¢C 126 59 35 55¢ 50 5.7 9cc 6.C 1240
17 73 €4 56 120 59 35 662 48 13 87¢ 6.5 966
18 73 60 T 11c ss 3¢ 715 18 £.6 845 s.5 710
19 7 55 58 €2 51 35 752 15 5.2 793 6.C 324
20 oS 58 58 €4 45 34 80s 12 €. 549 4.C° 454
21 67 58 57 €9 49 32 83z 26 £.3 19¢ 4.5 3C7
22 o7 59 S6 77 49 31 35C 22 &1 146 3.5 256
23 72 56 55 €9 48 32 875 15 14 106 3.8 203
24 60 4 Y 2o 48 29 9¢5 z0 1 87 4. 181
25 86 53 54 78 49 2¢ g8t a7 .6 92 4.0 186
28 97 53 54 74 49 25 862 25 €.9 55 7.0 165
2? 101 50 54 €9 49 25 1€ 27 £€.0 26 30 148
2¢ 94 52 54 €5 49 2¢ 812 22 €.9 39 35 128
29 102 54 53 €1 --- 24 815 6 7.8 31 20 99
3¢ 103 56 s3 €0 --- 21 77¢ 9 18 25 10 82
31 93 —- 53 € --- 20 --- s --- 2: 7.C -
TeTat 3160 2053 1805 s 1518 1086 12345 4LES 30,5 14665 $94.5 13772.3
*Ean 103 €v.h 58.2 67.¢ 54.2 35.0 612 151 1c.2 472 15.2 459
max 2¢3 104 62 120 59 49 9¢5 585 24 11¢C €7 1240
IN 53 s¢ 53 50 “é 20 22 19 5.3 22 3.5 1.3
AC-FT ¢11Q 4C7C 358C 41¢C 3010 215C 24L5C $26C €Qe 2509¢C 118¢C 27320
CaL YR 1v81 TCTAL 13CE9.¢ MEAN 9C.¢& MAX 7€8 min 2. AC-FY £555C
WTR YR 193¢ TCTaAL  581C4.3 MEAN 159 Max 1240 MIN 1.3 AC-FT 11523C

Oy e 4 o,

e A




168 Q RIO GRANDE BASIN
08396500 PECOS RIVER NEAR ARTESIA, NM -~ Continued
WATER-QUALITY RECORLS

PERIOD OF RECORD.--Water years 1937 to current year.

PERIOD OF DAILY RECORD.--
SPECIFIC CONDUCTANCE: July 1937 to current year.
WATER TEMPERATURES: April 1949 to current year.
SUSPENDED SEDIMENT DISCHARGE: January 1949 to current year.

REMARKS.-~Continuous water-temperature and specific conductance recorder since July 1981.

EXTREMES FOR PERIOD OF DAILY RECORD.--~

SPECIFIC CONDUCTANCE: Maximum daily, 28,800 micromhos June 24, 1977; minimum daily, 111 micromhos Aug. 31, 1982.

WATER TEMPERATURES: Maximum, 36.0°C July 27, 1966, July 25, 1%69; minimum, 0.0°C on many days during winter
months of most years.

SEDIMENT CONCENTRATIONS:
December, 1982

SEDIMENT LOADS: Meximum daily, 183,000 tons (166,000 tonnes) Sept. 26, 1955; minimum daily, 0 tons (0 tonnes)
on many days during July 1953, July and August 1954, July 1957, July to October 1964, December, 1982.

Maximum daily, 21,300 mg/L Aug. 1, 1962; minimum daily, 0 mg/L on several days in

EXTREMES FOR CURRENT YEAR.=--—
SPECIFIC CONDUCTANCE: Maximum daily, 25,200 micromhos Aug. 29; minimum daily, 111 micromhos Aug. 31.
WATER TEMPERATURES: Maximum, 35.5°C Sept. 1l; minimum, 2.0°C Jan. 15.
SEDIMENT CONCENTRATIONS: Maximum daily, 6,350 mg/L Apr. 17; minimum daily, 0 mg/L on several days in December.
SEDIMENT LOADS: Maximum daily, 11,300 tons (10,300 tonnes) Apr. 17; minimum daily, 0 ton (0 tonne) on several
days in December.

CHEMICAL ANALYSES, WATER YEAR OCTOBER 1981 TO SEPTEMBER 1982

SPE- OXYGEN
SPE~- CIFIC DEMAND,
STREAM- CIFIC CON- PH CHREM—- HARD-
FLOW, CON- DUCT- PH LAB TEMPER~ OXYGEN, ICAL NESS
INSTAN~- DUCT- ANCE (STAND~ (STAND- ATURE, TEMPER- DIS- (HIGH (MG/L
TIME TANEOUS ANCE LAB ARD ARD AIR ATURE SOLVED LEVEL) AS
DATE (CFS} (UMHOS) {UMHOS) UNITS) UNITS) (DEG C) (DEG C) (MG/L) (MG/L) CACO3)
(00061) {00095) (90095) (00400) (00403) (00020) (00010) (00300) (00340) (00900)
DEC
02... 1300 60 10006 10300 8.2 7.7 13.0 8.5 - <94 2653
APR '
01... 1100 22 14500 13400 8.0 7.1 21.0 14.0 8.3 250 3255
16... 1600 -~ 10400 - - - - _— - - -
26... 1600 866 28790 2870 8.0 7.5 33.0 16.0 8.2 53 1599
AUG
31... 1215 7.3 -~ 7500 8.2 8.3 28.0 28.0 - 32 1957
HARD- HNAGNE~ SODIUM POTAS- BICAR- CAR- CHLO- FLUO-
NESS, CALCIUM SiuM, SODIUM, AD~- SIiuM, BONATE BONATE SULFATE RIDE, RIDE,
NOKCAR~ DIS~- DIS~ DIS- SORP- bIS- ITFLD ITFLD DIS~ DIS~ D1S-
BONATE SOLVED SCLVED SOLVED TION SOLVED (MG/L (MG/L SOLVED SOLVED SCLVED
(MG/L (MG/L (MG/L {MG/L KATIO (MG/L AS AS {MG/L (MG/L (MG/L
DATE CACO3) AS CA) AS MG) AS NA) AS K) HCO3) Co3) AS S504) AS CL) AS F)
(00902) (00915) (00925) (00930) (00931) (00935) (99440) (99445) (00945) (00940) (00950)
DEC
02... 2483 650 250 1300 11 10 - -—- 2100 2500 .8
APR
0l... 3105 710 360 2200 17 18 180 .00 2600 4000 .9
16... - - -- - - -- - - - - -
26... 1499 520 73 150 1.7 4.2 200 .00 1500 190 .7
AUG
31... 1869 520 160 1100 11 12 - -- 1800 1800 .7
SOLIDS, NITRO- PHOS-
SILICA, SUM OF NITRO- GEN, NITRO- NITRO~ PHORUS,
DIS- CONSTI- GEN, NO2+NO3 GEN, GEN, NITRO- PHOS- ORTHO, CARBON,
SOLVED TUENTS, NO2+4NO3  DIS-  AMMONIA ORGANIC  GEN, PHORUS, DIS-  ORGANIC
(MG/L DIS- TOTAL SOLVED TOTAL TOTAL TOTAL TOTAL SOLVED TOTAL
AS SOLVED (MG/L (MG/L {MG/L (MG/L (MG/L (MG/L (MG/L (MG/L
DATE S102) (MG/L) AS N) AS N) AS N) AS N) AS N} AS P) AS P} AS C)
(00955) (70301) (00630) (00631) (00610) (00605) (00600) (00665) (00671) (00680)
DEC
02... 9.8 6930 1.1 1.1 .320 .98 2.4 .130 .060 3.9
APR
01... 8.0 9990  <.10 .15 .300 .21 - .280 .090 8.8
. 16... - - — - - —_— - - - -
26... 9.9 2510 .13 .16 120 2.6 2.8 -- .030 13
AUG
3l... 10 5460 .20 .12 .130 1.1 1.4 .090 .050 5.3

——— o s o " g

.. -
. Ry

e B e el g gt e




TEMPERATURE WATER (DEG.° C), RECORDER MAXIMUM, MINIMUM, AND MEAN, WATER YEAR OCTOBER 1981 TO SEPTEMBER 1982

DAY
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FEBRUARY

MIN

JUNE

08396500 PECOS RIVER NEAR ARTESIA, NM -- Continued

MEAN

MEAN

MAX

MAX

RIO GRANDE BASIN

WATER~QUALITY RECORDS

MIN MEAN
MARCH
MIN MEAN
JULY

MAX

MIN

APRIL
14.5
11.5
10.0
11.5
11.0

11.5
12.5
11.5
13.5
13.5

13.0
16.0
16.5
17.0
13.5

15.5
15.5
10.0
15.0
15.5

14.0
12.5
11.5
11.5
12.0

MIN

AUGUST

28.0
28.0

MEAN

16.5
16.0
14.0
16.5
16.5

15.0
15.5
16.5
17.0
18.0

18.5
20.5
21.5
20.0
18.5

18.0
16.5
15.5
16.0
16.0

14.5
13.5
12.0
11.5
12.5

14.0

31.0
31.0

MAX

MAX

35.5

MIN

MAY

MIN

373

MEAN

MEAN

SEPTEMBER

24.0
24.5
22.0

22.0

29.0
27.0
24.5

27.0
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RIO GRANDE BASIN ..
96500 PECOS RIVER NEAR ARTESIA, NM -~ Continued , - S
WATER-QUALITY RECORDS

~ L
SUSPENDED-SEDIMENT DISCHARGE, WATER YEAR OCTOBER 1981 TO SEPTEMBER 1982
MEAN MEAN MEAN MEAN MEAN MEAN
CONCEN- CONCEN- CONCEN- CONCEN~ CONCEN~ CONCEN--
TRATION  LOADS TRATION LOADS  TRATION LOADS TRATION LOADS . TRATION LOADS  TRATION  LOADS
DAY (MG/L) (T/DAY) (MG/L)  (T1/DbAY) (MG/L) (T/DAY) (MG/L) (T/DAY) (MG/L) (T/DAY) (MG/L) (T/DAY)
OCTOBER NOVEMBER DECEMBER JANUARY FEBRUARY MARCH
1 22 3.3 31 8.0 6 .96 -5 .72 4 .63 7 .93
2 22 3.1 27 6.9 21 3.5 7 1.0 3 .46 5 .66
3 39 9.2 43 10 12 2.0 9 1.3 3 .45 6 .78
4 58 8.9 42 9.4 7 1.2 6 .86 2 .30 13 1.5
5 63 16 38 7.9 3 .50 vi .98 2 .30 4 .43
6 65 21 31 7.7 1 .17 4 .55 8 1.2 4 .42
7 68 20 30 8.4 1 .17 6 .83 5 .76 4 .42
8 470 341 32 8.0 0 .00 6 .83 4 .60 7 .76
9 417 205 23 5.2 i .00 9 1.2 2 .30 6 .66
10 1050 465 27 5.2 1 .16 7 .95 3 .45 7 .76
11 1150 522 26 4.7 1 .16 9 1.2 5 .80 12 1.2
12 2020 834 30 5.2 3 .49 7 .95 6 .96 13 1.3
13 1560 535 18 3.1 2 .32 7 .95 4 .64 19 2.0 i
14 453 131 15 2.6 0 .00 6 .81 5 .78 18 2.0
15 254 65 15 2.6 0 .00 8 2.5 5 .78 22 2.3
16 176 42 26 4.6 0 .00 7 2.3 6 .96 32 3.0
17 76 16 20 3.5 1 .16 8 2.6 9 1.4 14 1.3
18 61 12 21 3.4 0 .00 9 2.7 5 .74 14 1.4
19 48 9.2. 24 3.6 1 .16 11 1.8 4 .85 21 2.0 i
20 53 9.9 27 4.2 0 .00 10 1.7 5 .66 18 1.7 !
21 53 9.6 14 2.2 2 .31 9 1.7 3 .40 14 1.2 !
22 50 9.0 12 1.9 4 .60 12 2.5 4 .53 21 1.8 {
23 47 9.1 10 1.5 5 .74 13 3.1 8 1.0 24 2.1 :
24 49 11 13 1.9 5 .74 9 2.1 5 .65 13 1.0 é
25 66 15 -9 1.3 9 1.3 8 1.7 5 .66 12 .84 i
1
26 92 24 10 1.4 7 1.0 8 1.6 4 .53 11 .74 b
27 75 -20 . e 1.2 3 .44 6 1.1 2 .26 i1 74 :
28 75 19 10 1.4 7 1.0 7 1.2 5 .66 13 .91
29 95 26 8 1.2 5 .72 7 1.2 — — 31 2.0
30 96 27 8 1.2 2 .29 10 1.6 ——— -— 28 1.6 .
a1 38 9.5 —— —— 1 .14 7 1.1 — — 16 .86 i
TOTAL -—~  3447. -— 129.4 _— 17.23 ——— 45.63 - 18.41 — 39.31 .1
MEAN ' MEAN MEAN MEAN MEAN MEAN f
CONCEN- CONCEN-~ CONCEN-- CONCEN-~ COHCEN- CONCEN~ §
TRATION  LOADS  TRATION LOADS TRATION LOADS  TRATION LOADS  TRATION LOADS  TRATION  LOADS i
DAY (MG/L) (T/DAY)  (MG/L) (T/DAY)  (MG/L) (1/DAY)  (MG/L) (T/DAY)  (MG/L) (T/DAY)  (MG/L) (T/DAY) ;
APRIL MAY JUNE JULY AUGUST SEPTEMBER 4
1 19 1.2 2320 5540 37 2.4 22 4.2 48 3.2 22 .12 ’
2 25 1.6 2140 4880 36 1.8 39 5.8 70 5.7 17 .06 :
3 24 1.6 2060 4190 33 1.4 363 368 72 7.2 15 .20 !
4 40 2.7 1390 1940 58 2.0 5260 68360 59 9.1 664 693 i
5 26 1.8 300 531 53 1.6 4550 6600 79 19 4280 6520 i
6 26 1.7 550 263 46 1.2 3750 6280 54 8.2 3630 6410 %
7 60 3.7 454 175 31 .52 3220 6610 34 3.1 2910 5370 i
8 25 1.6 279 88 31 .72 2650 5290 142 12 3330 6410 %
9 44 2.9 234 67 22 .43 2150 4540 38 2.3 4710 9460
10 28 1.7 155 41 39 .81 2110 5300 27 1.3 2820 5710 !
11 22 1.5 82 18 53 .92 2660 6610 36 1.5 2600 5320
12 18 1.3 48 8.6 38 1.1 3770 8960 11 .67 2580 5260
13 22 1.7 39 6.1 21 .43 2220 6590 44 .71 2650 5500
14 25 1.9 34 4.6 21 .31 379¢ 9210 54 .87 2790 6340
15 23 1.6 40 5.5 22 .31 3900 9590 35 .47 2400 6310
16 5800 9780 38 5.1 23 .35 3310 8040 41 .66 2450 8200 B
17 6350 11300 35 4.5 27 .95 3090 7330 34 .60 2650 6910
18 4270 §240 37 3.8 38 .88 2500 5730 41 .61 2210 4240
19 3460 7030 29 2.7 26 .65 1650 3560 36 .58 1100 962
20 3240 7040 33 2.9 13 .28 1350 2000 37 .40 1220 1500
21 3080 6920 31 2.2 14 .31 838 430 43 .52 871 722
22 2700 6200 30 1.8 22 .48 662 261 66 .62 1430 988
23 2410 5650 36 1.8 16 .60 430 137 63 .60 1640 899
24 2130 5550 37 2.0 17 .50 460 108 53 .57 1020 498
25 2470 5920 44 3.2 92 2.1 197 49 - 56 .60 842 377
26 2410 5610 34 2.3 24 .45 104 15 44 .83 835 372
27 2300 5080 30 2.2 22 .48 61 6.3 46 3.7 501 200
28 2440 5350 42 3.6 20 .37 64 6.7 59 5.6 241 83
29 1800 3960 37 3.6 10 .21 38 3.2 55 3.0 140 37 ‘
30 1730 3600 31 2.4 13 .63 46 3.1 30 .8} 66 15
31 —— -— 34 2.3 — o 44 2.6 34 .64 _— —
TOTAL ~-=  97298.5 --- 17804.2 — 25.59 = 110599.9 - 95.66 -~ §5306.38

TOTAL LOAD FOR YEAR: 324828.01 TONS.




SPECIFIC CONDUCTANCE (MICROMHOS/CM AT 25 DEG.® C), RECORDER MAXIMUM, MINIMUM, AND MEAN,

+
3
DAY ocT
1 8650
2 8580
3 8890
4 5750
5 5780
6 9220
7 9200
8 5300
9 5260
10 5230
11 5210
12 4070
13 4060
14 5360
15 6070
16 6690
17 7090
18 7080
19 7720
20 8030
21 8290
22 8320
23 8330
24 8400
25 7680
26 7140
27 6430
28 6440
29 5820
30 5800
31 6090
MEAN 6840
WFR YR 1982
DAY, MAX
1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
MONTH

NOV
6130
6400
6610
6580
7030

6350
6320
6190
6720
7150

7550
8000
8350
8390
8700

8880
8980
8250
9080
9070

9280
9220
9510
9480
9700

9670
9910
9900
9850
9670

8230 -

MEAN

MIN

FEBRUARY

083965.5

SPECIFIC CONDUCTANCE (MICROMHOS/CM AT 25 DEG.° C), WATER YEAR OCTOBER 1981 TO SEPTEMBER 1982

DEC
9810
10100
10100
9350
9270

8840
9180
9170
9440
9870

9850
9890
9900
9940
9700

8750
9620
10000
10000
10100

10100
10100
-10200
10200
10100

10100
10400
10400
10300
10400
10100

9880
8790

MEAN

JAN
9900
10000
9960
10100
10000

10100
10200
10100
10100
10200

10400
10100
10100
9820
9830

9850
11200
11200

9240

9310

10900
10500
9750
8340
8310

8730
9120
9150
9620
10000
10200

9880
MAX

RIO GRANDE BASIN

COS RIVER NEAR ARTESIA, NM -- Continued

WATER-QUALITY RECORDS

ONCE-DAILY
FEB MAR
10200 11000
10300 11100
10200 11200
10300 11300
10200 11300
10200 11300
10200 11100
10100 11200
10100 11100
9920 11100
9870 11500
10600 11700
10200 11800
10100 11500
10200 11600
8940 11500
9690 12100
10000 12100
10100 11800
10100 12000
16300 12200
10300 12100
10800 12000
10700 12700
10800 12800
10800 12800
11000 12900
10900 13100
- 12900
-—- 13400
——- 13800
10300 11900
25200

APR
13700
14200
14300

-14000

MIN

13800

2840
2820
2800
2830

7780

MAY
2780
2830
2820

3070°

3190

3510
3710
4090
4370
4600

4790
5190
5340
5930
6370

6870
7760
7630
8140
8310

~10700
10700
10200
10200
13000

10400
10300
10100
9930
9680
10700

7030

350

WATER YEAR OCTOBER 1981 TO SEPTEMBER 1982

MAX

MIN

MARCH

MEAN

MAX

MIN

APRIL

13000
12700
12200
12500
12200

12100
12100
11800
11700
10800

10400
10000
2600
2100
2500

4370
3750
2850
2700
2690

2580
2560
2550
2540
2570

JUN
10600
11200
11300
12800
15600

15200
15400
16900
16400
15800

16700
17300
18700
21100
20600

18700
20600
22200
17600
16400

17900
17200
17400
17600
15000

14000
14100
14800
18300

7430

16200

MEAN

14000
13400
1330¢C
13400
13200

12500
12700
12700
12400
11700

11200
10800
9710
9400
8920

5870
4020
3560
2810
2730

2660
2590
2560
2610
2680

2620

JUL
11200
11100

9080
3720
3010

2410
1720
1600
1370
1380

1310
1230
1180
1400
1170

1120
1100
1100
1110
1230

1560
1570
1770
1770
2080

2760
3430
4170
4480
5210
7980

3070

MAX

AUG
8220
8510
7980
6550
3940

4390
4650
5780
6930
7030

7950
9500
9810
9880
10500

12400
12700
15600
15900
16700

16400
16000
17000
16400
16700

18200
19300
18700
25200
7460
7180

11700

MIN

MAY

SEP
7430
8100
9270
9690
3080

2020
1690
1550
1520
1350

1270
1120
1090
1030

350

920
970
930
1260
1380

1430
2000
1820
1940
2230

2150
2730
2900
3120
3530

2660

MEAN




' RIO GRANDE BASIN
0839 PECOS RIVER NEAR ARTESIA, NM -- Continued

WATER-QUALITY RECORDS

SPECIFIC CONDUCTANCE (MICROMHOS/CHM AT 25 DEG.° C), RECORDER MAXIMUM, MINIMUM, AND MEAN,
WATER YEAR OCTOBER 1981 TO SEPTEMBER 1982

DAY MAX MIN MEAN MAX MIN MEAN MAX MIN MEAN MAX MIN MEAN
JUNE JuLY . AUGUST SEPTEMBER
1 - -— -—- 7480 6880 7210
2 - ——— - 8530 7230 7930
3 - -— -— 9630 7430 8920
4 - ———— - - - -———
5 — — — - — -
6 — —- — — — —
b4 — —— — — — —
8 — — - —- — —
0 — — — — — —
10 --- --- - --- --- -
11 -=- --- -=- --- e ---
12 - e - - - -
13 - - - - - -
14 -=- -—- --- --- --- -—-
15 --- --- --- - --- -—-
16 -— -=- --- --- --- -—-
17 - — - --- e -—
18 --- --- - - e ---
19 --- --- --- --- --- -
20 -—- --- - -—- -—- --
21 . --- --- ——— - - e
22 - - --- --- --- -
23 - - - - - -
24 — - - - --- -
25 --- - --- --- --- -~
26 - - e - - -
27 -=- - --- --- ~-- ---
28 -=- e --- -~ --- ---
29 . . - —— — ——— - -
30 ~- -== - e ——— -
31 7180 6980 7120 - -—- ———
MONTH _ 7180 6980 7120 9630 6880 8020
TEMPERATURE WATER (DEG.°® C), WATER YEAR OCTOBER 1981 TO SEPTEMBER 1982
ONCE-DAILY

DAY ocr Nov DEC JAN FEB MAR APR MAY JUN JUL AUG SEP
1 21.0 11.5 11.0 10.5 5.5 9.0 17.0 17.0 2.5 29.0 29.0 33.0
2 20.5 15.5 10.5 10.0 6.0 12.0 18.5 17.0 27.0 24.5 25.0 25.0
3 23.0 15.0 11.0 11.0 5.0 15.5 17.0 17.5 24.0 31.0 31.0 29.5
4 23.0 14.0 9.0 8.5 5.5 18.0 19.5 20.0 25.5 25.5 27.0 28.0
5 23.5 12.0 10.0 6.0 4.0 10.0 20.0 18.0 24.0 26.0 30.5 30.5
6 21.5 13.0 8.0 11.0 3.0 9.0 13.0 22.0 . 25.0 25.0 32.0 25.0
7 22.0 14.0 7.5 7.5 6.0 7.0 - 19.0 28.0 29.0 29.5 24.0
8 20.0 13.5 8.0 5.0 7.0 16.0 -— 24.5 29.0 25.0 25.0 25.0
9 19.0 15.0 11.5 5.5 7.5 14.0 -—- 24.5 22.0 25.5 30.0 24.0
10 18.0 11.5 9.0 7.0 6.0 15.0 ——- 20.0 28.0 27.0 25.0 24.0
11 19.0 10.5 9.5 3.0 6.0 21.0 -—- 20.0 31.0 27.5 29.0 23.0
12 19.5 10.0 10.5 5.0 8.0 17.0 - 21.0 24.0 26.0 31.0 23.5
13 18.0 12.5 12.0 3.0 10.0 16.0 - 21.5 22.0 25.0 29.0 23.0
14 24.0 12.0 9.5 3.0 11.0 18.0 - 22.5 29.0 26.5 29.0 23.5
15 20.5 12.0 10.5 2.0 15.5 17.0 ——— 24.5 30.0 26.0 27.5 22.5
16 25.0 15.0 11.0 3.0 12.0 20.0 - 20.5 25.0 217.5 31.5 22.5
17 24.0 14.5 12.0 5.0 14.0 17.0 - 27.0 26.5 26.0 29.0 21.5
18 23.5 15.0 9.5 4.0 15.5 17.5 — 24.0 27.0 26.0 23.5 21.5
19 16.0 13.0 9.0 5.0 15.0 21.0 - 27.0 26.0 28.0 26.5 21.0
20 20.0 14.0 9.0 7.0 14.5 19.0 - 27.5 23.0 30.0 28.0 23.0
21 17.0 11.0 8.0 9.0 11.5 12.0 - 26.5 28.0 39.5 28.5 20.0
22 18.0 9.5 9.0 9.0 11.0 18.0 -—- 25.0 30.0 28.0 27.0 21.0
23 16.0 15.0 11.5 7.0 18.0 20.0 - 21.0 29.0 27.0 30.0 22.5
24 14.5 11.0 11.0 7.0 14.0 15.0 - 24.0 27.0 . 27.0 28.5 24.0
25 16.0 11.0 10.0 7.5 11.0 14.0 - 26.0 27.5 25.0 30.0 21.0
26 17.0 11.5 8.5 7.5 11.5 12.0 -~ 27.0 28.0 31.5 24.0 25.0
27 17.0 14.0 9.0 12.0 9.0 13.5 18.0 27.5 24.5 31.5 24.0 22.5
28 18.5 12.0 8.0 8.5 9.5 13.0 20.0 28.0 33.5 30.5 32.0 24.5
29 19.0 12.0 9.0 12.0 -— 18.0 19.5 27.0 25.0 27.0 28.5 21.0
30 20.0 10.0 10.0 9.0 -— 17.0 18.0 23.5 28.0 31.0 32.0 22.0
31 14.0 -—- 10.0 6.0 - 19.5 - 28.0 - 28.0 31.0 -
MEAN 15.5 12.5 10.0 7.0 9.5 15.5 18.0 23.0 27.0 27.5 28.5 24.0

WIR YR 1982 MEAN 18.5 MAX 33.5 MIN 2.0



NM -- Continued.

’ RIO GRANDE BASIN
083965 PECOS RIVER NEAR ARTESIA,
- WATER-QUALLTY RECORDS

TRACE ELEMENT ANALYSES, WATER YEAR OCTOBER 1981 TO SEPTEMBER 1982

CHRO-
CADMIUM MIUM, CHRO-  COPPER,
ARSENIC BCRON, TOTAL CADMIUM TOTAL MIUM, TOTAL COPPER,
ARSENIC DIS- DIS~ RECOV-~ DIS- RECOV~ - DIS- RECOV-  DIS-
TOTAL SOLVED  SOLVED ERABLE SOLVED ERABLE  SOLVED ERABLE  SOLVED
TIME (UG/L (UG/L (UG/L (UG/L (UG/L (UG/L (UG/L (UG/L (UG/L
DATE AS AS) AS AS)  AS B) AS CD) AS CD) AS CR) AS CR) AS CU) AS CU)
(01002) (01000) (01020) (01027) (01025) (01034) (01030) (01042) (01040)
DEC
02... 1300 2 1 560 1’ <1 20 20 s 3
APR
0l... 1100 - -- 830 - - - - - -
26... 1600 8 2 120 <1 <1 40 10 40 3
AUG
31... 1215 - - 580 —_— - - -— - -
LEAD, MERCURY SELE- ZINC,
IRON, TOTAL LEAD, TOTAL  MERCURY  SELE- NIUM, TOTAL 2INC,
DIS- RECOV~ DIS- RECOV- DIS- NIUM, DIS- RECOQV~- DIS~
SOLVED ERABLE SOLVED ERABLE SOLVED TOTAL SOLVED  ERABLE  SOLVED
(UG/L (UG/L (UG/L (UG/L (UG/L (UG/L (UG/L (UG/L (UG/L
DATE AS FE) AS PB) AS PB) AS HG) AS HG) AS SE) AS SE) AS 2ZN) AS 2ZN)
(01046) (01051) (01049) (71900} (71890) (01147) (01145) (01092) (0109%0)
DEC
02... . 130 3 2 .1 .2 3 2 30 20
APR
0l... 80 - - - - - - - -
26... 540 19 10 .1 .1 3 1 110 40
AUG :
31... 50 - - -— - - - - -
RADIOCHEMICAL ANALYSES, WATER YEAR OCTOBER 1981 TO SEPTEMBER 1982
GROSS GROSS GROSS GROSS GROSS GROSS RADIUM
ALPHA, ALPHA, BETA, BETA, BETA, BETA, 226, URANIUM
DIS- SUSP. DIS- SUSP. DIS- susp. DIS-  NATURAL
. SOLVED TOTAL SOLVED TOTAL SOLVED TOTAL SOLVED, bis-
(UG/L (UG/L  (PCI/L  (PCI/L (PCI/L  (PCI/L  RADON SOLVED
TIME AS AS AS AS AS SR/ AS SR/  METHOD  (UG/L
DATE UNAT)  UNAT) Cs-137) C€S-137)  YT-90)  YT-90) (PCI/L) AS U)
(80030) (80640) (03515) (03516) {80050) (80060) (09511)  (22703)
APR :
26... 1600 53 110 <25 80 <24 77 .07 4.7
PESTICIDE ANALYSES, WATER YEAR OCTOBER 1981 TO SEPTEMBER 1982
) CHLOR~ DI-
PCB, ALDRIN, DANE, DDD, DDE, bDT, AZINON,
TIME TOTAL TOTAL TOTAL TOTAL TOTAL TOTAL TOTAL
DATE (UG/L) (UG/L) (UG/L) (UG/L)  (UG/L) (UG/L) (UG/L)
(39516) (39330) (39350) (39360) (39365) (39370) (39570)
AUG
31... 1215 <.10 <.01 <.10 <.01 <.01 <.01 .01
HEPTA- METH-
pI- ENDO~ HEPTA-  CHLOR MALA~ OXY-
ELDRIN SULFAN, ENDRIN, ETHION, CHLOR, EPOXIDE LINDANE THION, CHLOR,
TOTAL TOTAL TOTAL TOTAL TOTAL TOTAL TOTAL TOTAL TOTAL
DATE (UG/L)  (UG/L) (UG/L) (UG/L)  (UG/L)  (UG/L)  (UG/L)  (UG/L)  (UG/L)
A (39380) (39388) (39390) (39398) (39410) (39420) (39340) (39530) (39480)
G
31... <.01 <.01 <.01 <.01 <.o0l <.01 <.01 <.01 <.01
THA~
METHYL  METHYL LENES,
PARA~ TRI- PARA- TOX~ TOTAL PER- POLY-
THION, THION, THION, APHENE, TRI- THANE CHLOR.  MIREX,
TOTAL TOTAL TOTAL TOTAL THION TOTAL TOTAL TOTAL
DATE (UG/L)  (UG/L)  (UG/L)  (UG/L) (UG/L)  (UG/L) (UG/L) (UG/L)
N (39600) (39790) (39540) (39400) (39786) (39034) (39250) (39755)
UG
31... < .01 <.01 <.01 <1 <.01 <.10 <.10 <.01

g
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RIO GRANDE BASIN
08396500 PECOS RIVER NEAR ARTESIA, NM -~ Continved

WATER-QUALX

‘TY RECORDS

MICROBIOLOGICAL ANALYSES, WATER YEAR OCTOBER 1981 TO SEPTEMBER 1982

TIME
DATE

oCT
10... 1049
12... 1007
APR
0l... 1200
16... 1022
18... 1720
22... 0836
24... 1105
26. .. 1600
30... 1738
MAY
02... 1543
04... 1737
08... 1737
JUL
04... 0930
13... 1033
18... 1104
AUG
08... 0915
SEP
07... 1045
08... 1700
22... 1831
25... 0950

SED.
susp..
FALL
DIAM.
% FINER
THAN
DATE 016 MM
{70340)
oCT
10... -
12... 95
APR
0l.., -
16... 87
18... 89
22... 80
24... -
26... 62
30... -
MAY
02... 60
04... 77
08... -
JUL
04... 85
13... 80
18... 50
AUG
08... -
SEP
07... ~—
08... 59
22... -
25... -

COLI~
FORM,
FECAL,
0.7
UMMP
(COLS./
DATE 100 ML)
{31625)
DEC
02... 130
APR
0l... 73
16... -
26... 340
AUG
31... K35

STREAM-
FLOW,
INSTAN-
TANEOUS
{CF8)
(00061)

163
157

22
648
728
860
980
866
775

830
600
117

31

695
735
225
169

SED.
SUSP.
FALL
D1AM.
% FINER
THAN
062 MM
(70342)

91

STREP—
TOCOCCI
FECAL,
KF AGAR
(COLS.
PER
100 ML)
(31673)

280

390
500

K110

SEDI-
MENT,
SEDI- DIS-
MENT, CHARGE,
TEMPER- SUs~ SUS~
ATURE PENDED PENDED
(DEG C) (MG/L} (T/DAY)
(00010) (80154) (80155)
18.0 1120 493
19.5 1950 827
15.5 17 1.0
18.0 6690 11700
17.0 3860 7590
12.0 2720 6320
12.5 2030 5530
16.0 2520 5890
18.0 1880 3930
17.0 2090 4680
20.0 117¢ 1900
24.5 245 77
25.5 5370 188
25.0 2220 45
26.0 2520 59
25.0 294 25
24.0 2760 5180
25.0 2990 5930
21.0 1730 1050
21.0 854 390
SED. SED. SED.
sUsPp. SUSP. susPp.
FALL FALL SIEVE
DIAM. DIAM. DIAM.
$ FINER % FINER % FINER
THAN THAN THAN

.125 MM .25
(70343) (70

0 MM .062 MM
344) (70331)

- 99
- 929

- 70
- 97
- 99
- 98
- 96

100 -
-- 94

-- 96
-- 98

- 95
- 99

-- 47

- 95

- 100
- 100

INSTANTANEOUS SUSPENDED SEDIMENT AND PARTICLE SIZE, WATER YEAR OCTOBER

SED.
susp.
FALL
DIAM.
% FINER
THAN
.002 MM
(70337)

SED.
SusP.
SIEVE
DIAM.
% FINER
THAN
125 MM
(70332)

100

100
100
100

1981 TO SEPTEMBER 1982

SED.
syse.
FALL
DIAM.
§ FINER
THAN
.004 MM
{70338)

75

65
60
53
29

38
56

58
51
32

SED.
susp.
SIEVE
DIAM.
$ FINER
THAN
250 MM
(70333)

e
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A . ‘RIO GRANDE BASIN ‘ 371

08396500 PECOS RIVER NEAR ARTESIA, NM
(Surveillance program station)}

LOCATION.--Lat 32°50'27", long 104°19'23", in NWANWY sec.18, T.17 S., R.27 E., Eddy County, Hydrologic Unit
13060007, on left bank 250 ft (76 m) upstream from bridge on State Highway 83, 4.3 mi (6.9 km) east of Artesia,
7.0 mi (11.3 km) upstrecam from Rio Penasco, 17 mi (27.4 km) upstream from McMillan Dam, and at mile 503.9
QA(BI().& km). Prior to Apr. 3, 1981, at site 250 ft (76 m) downstream,
INAGE AREA.--15,300 miZ {39,630 kmé), approximately (contributing area).
WATER-DISCHARGE RECORDS

PERIOD OF RECORD,--September 1905 to June 1909, August 1909 to current year. Monthly discharge only for some

periods, published in WSP 1312 and 1712. Records for Aug. 22-31, 1934, and October 1936 to April 1937,
“published in WSP 763 and 828, respectively are not reliable and should not be used. Prior to February 1936,
published as "near Dayton.”

REVISED RECORDS.~-WSP 1312 and 1512: 1913, 1915, 1917-18(M), 1920, 1923, 1931-36. WSP 1712: 1906(M),

1808-11(M}, 1919, 1921-23(M)}, 1929, 1931-32(M), 1935-36(M), 1937, 1939(M), 1941(M). See also PERIOD OF RECORD.
GAGE.~~Water-stage recorder. Datum of gage is 3,291.92 ft (1,003.376 m) National Geodetic Vertical Datum of 1929.
See WSP 1923 or 2123 for history of changes prior to Apr. 5, 1941. Apr. 5, 1941 to Apr. 2, 1981, water-stage

recorder at site 250 ft (76 m) downstream at same datum.

REMARKS.--Water-discharge records fair. Flow requlated by Santa Rosa Lake (station 08382810) since Arpil 1980, by
Lake Sumner (station 08384000) since August }937, and by Two Rivers Reservoir (station 08390600} since July

. 1963. Diversions and ground-water withdrawals for irrigation of about 154,000 acres (620 km?2), 1959
determination, above station.

AVERAGE DISCHARGE.~--45 years, 246 £t3/s (6.967 m3/s), 178,200 acre-ft/yr (220 hm3/yr).

EXTREMES FOR PERIOD OF RECORD.--Maximum discharge probably occurred May 30, 1937, when a discharge of 51,500 fed/s
(1,460 m3/s) was measured by slope-area method at a point 15 mi (24,1 km) upstream, gage height, 14.7 ft
(4.48 m), site and datum then in use; no flow at times in 1934, 1946-47, 1953-54, 1957, 1964-65.

EXTREMES OUTSIDE PERIOD OF RECORD.~-Greatest flood since at least 1893 occurred Oct. 2, 1904, discharge not
determined; the peak inflow to Lake McMillan, which includes Rio Penasco and Fourmile Draw, was estimated at
82,000 ft3/s (2,320 m3/s). The second highest flood occurred July 25, 1905, discharge below Rio Penasco,
50,300 ft3/s (1,426 m3/s), based on gain in storage and spill from Lake McMillan. The floods in August 1893and
October 1904 damaged McMillan Dam and washed out Avalon Dam.

EXTREMES FOR CURRENT YEAR.~~Maximum discharge, 1,080 ft3/s (30.6 n3/s) Aug. 13, gage height, 7.21 ft (2.198 m), no
peak above base of 2,000 ft3/s (57 m3/s); minimum, 2.8 ££3/s (0.079 m3/s) July 27,

DISCHARGE, IN CUBIC FEET PER SECOND, WATER YEARVOCTDBER 1980 T0O SEPTEMBER 198}
HFAN VALUFS

DAY ocT NOV DEC JAN FFB MAR APR MAY JUN JuL AUG SEP
1. 149 17 66 42 45 18 9.3 13 112 36 3R 26
2 132 3] 65 39 43 19 12 11 733 75 18 78
3 124 78 66 41 41 25 13 14 740 49 13 60

103 82 64 a2 44 31 10 107 742 113 13 44

92 81 62 43 45 36 9,4 82 755 71 20 57
6 78 12 62 43 47 33 11 48 768 46 18 382
1 69 66 59 42 46 s 15 ISR 732 217 21 471
f 65 64 55 44 47 30 15 192 718 19 26 446
9 62 62 49 a5 47 19 12 114 685 14 153 279
10 64 57 49 4s 4s 30 17 73 597 158 168 202
11 62 54 49 45 44 24 18 45 528 230 112 165
12 59 51 49 44 44 18 12 27 431 169 231 144
13 60 48 49 44 42 16 14 17 408 178 744 124
14 58 45 49 43 38 23 20 12 169 94 648 111
15 53 44 49 43 31 30 17 11 96 51 427 99
16 47 50 48 LX 36 30 22 10 62 34 286 84
17 46 57 48 46 27 30 20 15 47 21 302 79
18 46 59 49 48 28 25 19 21 33 24 3es 73
19 47 £S 49 50 33 21 19 20 26 18 272 76
20 47 65 48 51 33 19 26 14 ' 23 14 265 73
21 48 64 48 52 34 18 29 14 24 15, 261 66
22 48 62 48 52 39 20 23 13 29 8.8 185 69
23 4R 59 48 52 19 21 20 12 24 10, 136 69
24 47 57 48 52 9 16 24 7.8 20 6,7 107 68
25 52 62 47 53 37 11 3t 9.3 15 4.0 71 69
26 62 &S 47 52 34 14 18 10 61 4,1 60 62
27 64 6% 46 59 3 14 16 7.8 99 3.0 49 58
28 59 66 45 48 27 14 25 6.7 56 4.9 38 56
29 59 67 45 47 mee 12 19 6,0 36 15% 35 63
30 66 67 45 46 . 1 15 226 13 139 M 64
31 74 - 43 46 —-e 10 co- 602 e 17 29 oo

TOTAL 2090 1892 1594 1434 1088 673 530,7 2118.6 9432 1867,5 5165 3723

MEAN 67,4 63,1 51.4 46.3 38.9 21,7 17.7 68.3 314 60,2 167 124

MAX 149 82 66 53 47 36 3 602 188 230 144 417

MIN 46 44 413 .39 27 10 9,3 6.0 15 3.0 13 26

AC=FT 4150 3750 3160 2840 2160 1330 1050 4200 18710 3700 10240 7380

CAL YR 1980 TOTAL 59053,5 HMEAN 161 MAX 1070  MIN 4.1 AC-FT 117100

‘? YR 31981 TOTAL 31607,8 MEAN 86.6 HAX 788 MIN 3,0 AC=FT 62690

N e A R g © - -

R Y = ey oA « - o e 3 rre—— .
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08396500

RIO GRANDE BASIN ’
PECOS RIVER NEAR ARTESIA, Continued
WATER-QUALITY RECORDS

PERIOD OF RECORD.--Water ycars 1937 to current year.
PERIOD OF DAILY RECORD.--

REM

EXTREMES FOR PERIOD OF DAILY

SPECIFIC CONDUCTANCE: July 1937 to current year.

WATER TEMPERATURES:. April 1949 to current year.

SUSPENDED SEDIMENT DISCHARGE: January 1949 to current year,

ARKS.~--Continuous water-temperature and specific conductance

recorder since July 1981,

RECORD. -~

SPECIFIC CONDUCTANCE: Maximum daily, 28,800 micromhos June 24, 1977; minimum daily, 464 micromhos
Sept. 23, 1974.

WATER TEMPERATURES: Maximum, 36.0°C July 27, 1966, July 25,
during winter months of most years.

SEDIMENT CONCENTRATIONS: Maximum daily, 21,300 mg/L Aug. 1, 1962; minimum daily, no flow on many
days during July 1953, July and August 1954, July 1957, July to October 1964,

SEDIMENT LOADS: Maximum daily, 183,000 tons (166,000 tonnes) Sept. 26, 1955; minimum daily, 0 tons
(0 tonnes) on many days during July 1953, July and August 1954, July 1957, July to Octocber 1964.

1969; minimum, 0.0°C on many days

EXTREMES FOR CURRENT YEAR.--

SPECIFIC

WATER TEMPERATURES:

CONDUCTANCE:

Max imum,
SEDIMENT CONCENTRATIONS:
SEDIMENT LOADS:

Maximum daily, 18,800 micromhos Mar.
35.5°C July 19, 20,
Maximum daily, 13,800 mg/L Aug.
Maximum daily, 29,300 tons (26,600 tonnes) Aug. 13; minimum daily, 0.29 ton (0.26 tcnne)

25,

13; minimum daily, 4 mg/L Dec.

Dec.
17,

27; minimum daily, 600 micromhos July 29.
21, Aug. 2; minimum, 3,0°C Nov.

22, Jan.

Feb., 17.

Feb. 17.
CHEMICAL ANALYSES, WATER YEAR OCTOBER 1980 TO SEPTEMBER 1981
OXYGEN HARD-
SPE~ DEMAND, HARD- NESS
STREAM~ CIFIC CHEM- HARD- NESS, NONCAR~
FLOW, CON- TEMPER- OXYGEN, ICAL NESS NONCAR~ BONATE
INSTAN- bucCT- PH ATURE, TEMPER- DIS- (BIGH (MG/L BONATE (MG/L
TIME TANEOUS ANCE - AIR ATURE SOLVED LEVEL) AS {MG/L AS
DATE (CFS) (UMHOS) (UNITS) (DEG C) (DEG C) (MG/L) (MG/L) CACO3) CACO3) CACO3)
(00061) (00095) (00400) (00020) (00010) (00300) (00340) (00900) (00902) (95902)
NOV
19... 1100 65 3400 8.0 8.0 7.0 10.9 68 2400 2200 —
JAN .
30... 1430 46 9500 8.5 14.0 8.0 11.8 66 2400 2200 -
MAR
19... 1400 30 13600 8.7 26.0 12.0 13.1 99 3500 -~ 3500
MAY
27... 1225 19 15400 8.0 37.0 29.0 9.9 130 3300 -- 3200
JUL ’
23... 1330 9.3 11200 8.3 40.0 33.0 7.6 180 2500 -~ 2400
SEP
16... 1400 86 6200 8.5 28.0 25,0 - 230 1700 -- 1700
SOLIDS,
MAGNE- SODIUM POTAS- ALKA- CHLO~ FLUO~ SILICA, SUM OF
CALCIUM SIuM, SODIUM, AD- SiuM, LINITY SULFATE RIDE, RIDE, DI S- CONSTI~-
DIS5~ D1S- DIS- SORP- DIS~ LAB DIS- DIS- DIS~ SOLVED TUENTS,
SOLVED SOLVED SOLVED TION SOLVED (MG/L SOLVED SOLVED SOLVED {MG/L DIS~
(MG/L (MG/L {(MG/L RATIO (MG/L -AS (MG/L (MG/L (MG/L AS SOLVED
DATE AS CA) AS MG) AS NA) AS K) CACO3) AS 504) AS CL) AS F) SI02) (MG/L)
{00915) (00925) (00930) (00931) (00535) (90410) (00945) (00940) (00950) (009855) (70301)
NOV
19... 590 220 1200 11 13 180 1600 2200 2 13 5950
JAN
30... 580 240 1500 13 11 190 2000 2500 1.2 45, 6990
MAR
19... 300 680 2200 16 15 84 2600 3800 .8 1.8 9650
MAY
27... 740 360 2500 19 1.3 120 2700 4300 7 9.2 10700
JUL
23... 590 240 1600 14 20 83 2100 3¢00 7 11 7610
SEP ’
16... 430 160 780 8.2 8.2 75 1400 1300 7 8.4 4130
NITRO- PHOS~
NITRO- GEN, NITRO- NITRO- PHORUS,
GElN, NO2+NO3 GEN, GEN, NITRO- PHOS- ORTHO, BORON, IRON, CARBON,
NO2+NO03 DIS~ AMMONIA ORGANIC GEN, PHORUS, DIS- DIS- DIS- ORGANIC
‘TOTAL SOLVED TOTAL TOTAL TOTAL TOTAL SOLVED SOLVED SOLVED TOTAL
(MG/L {MG/L (MG/L (MG/L (MG/L (MG/L (MG/L (UG/L (UG/L (MG/L
DATE AS N) AS N) AS N) AS N) AS N) AS P) AS P) AS B) AS FE) AS C)
(00630) (00631) (00610) (00605) (00600) (00665) (00671) (01020) (01046) (00680)
NOV
19... 1.1 1.1 .690 1.1 2.9 .080 .070 440 50 5.1
JAN
30... .53 .54 .490 1.2 2.2 .230 .040 600 70 16
MAR .
19... .00 .00 .220 1.5 1.7 .130 .000 800 70 15
MAY
27... .02 .00 .100 1.3 1.4 .150 .070 1100 70 11
JUL .
23... <.10 <.10 .190 1.5 1.7 .190 <.,010 880 50 7.4
SEP
16... - .16 - - - - <.010 390 70 8.4
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.O GRANDE BASIN

08396500 PECOS RIVER NEAR ARTESIA,

NM ~~ Continued

WATER~QUALITY RECORDS

TRACE ELEMENT ANALYSES, WATER YEAR OCTOBER 1980 TO SEPTEMBER 1981

CHRO-
CADMIUM MIUM, CHRO-  COPPER,
ARSENIC  BOROHN, TOTAL  CADMIUM  TOTAL MIUM, TOTAL  COPPER,
ARSENIC DIS- DIS- RECOV- DIS~ RECOV-  DIS~ RECOV~  DIS-
TOTAL SOLVED  SOLVED  ERABLE  SOLVED  ERABLE  SOLVED  ERABLE  SOLVED
TIME (UG/L (UG/L (UG/L (UG/L (UG/L (UG/L (UG/L (UG/L (UG/L
DATE AS AS) AS AS) AS B) AS CD) AS CD) AS CR) AS CR) AS CU) AS CU)
(01002) (01000) (01020) (01027) (01025) (01034) (01030) (01042) (01040)
NOV
19... 1100 1 1 440 3 1 20 0 2 2
MAY
27... 1225 2 2 1100 0 [0} 3 30 5 1
LEAD, MERCURY SELE- ZINC,
IRON, TOTAL LEAD, TOTAL  MERCURY 'SELE- NIUM, TOTAL ZINC,
D15~ RECOV~ DIS- RECOV:- DIS~ NIUM, DIS- RECOV- DIS~
SOLVED ERABLE SOLVED ERABLE  SOLVED  TOTAL SOLVED  ERABLE  SOLVED
(UG/L (UG/L (UG/L (UG/L (UG/L (UG/L (UG/L (UG/L (UG/L
DATE AS FE) AS PB) AS PB) AS HG) AS HG) AS SE) AS SE) AS ZN) AS 2ZN)
(01046) (01051) (01049} (71900) (71890) (01147) (01145) (01092) (01090)
NOV
19... 50 6 4 .0 .0 2 2 30 40
MAY -
27. .. 70 4 2 .2 .0 2 2 60 20
CHEMICAL ANALYSES OF BOTTOM MATERIAL, WATER YEAR OCTOBER 1980 TO SEPTEMBER 1981
NITRO-  NITRO-  NITRO-  PHOS-  ARSENIC CADMIUM  CHRO~
GEN, GEN,NH4 GEN,TOT PHORUS, TOTAL RECOV, MIUM,
NO24NO3  TOTAL IN BOT- TOTAL IN BOT~ FM BOT- RECOV.
TOT. IN IN BOT. TOM MA- IN BOT. TOM MA- TOM MA- FM BOT-
BOT MAT MAT. TERIAL MAT. TERIAL  TERIAL TOM MA-
TIME {MG/KG (MG/KG (MG/KG (MG/KG {UG/G {UG/G TERIAL
DATE AS M) AS N} AS N) AS P) AS AS) AS CD) (UG/G)
(00633) (00611) (00603} (00668) (01003) (061028) (01029}
MAY
27... 1225 15 4.1 65 170 0 [ 1
COBALT, COPPER, IRON, LEAD, MANGA~ MERCURY  ZINC,
RECOV. RECOV. RECOV. RECOV, NESE, RECOV, RECOV,
FM BOT-~ FM BOT- FM BOT- FM BOT-  RECOV, FM BOT- FM BOT-
TOM MA~ TOM MA~ TOM MA- TOM MA- FM BOT- TOM MA- TOM Ma-~
TERIAL  TERIAL TERIAL TERIAL TOM MA-  TERIAL  TERIAL
(UG/G (UG/G (UG/G {UG/G TERIAL  (UG/G (UG/G
DATE AS CO) AS CU) AS FE) AS FB) (UG/G) AS HG) AS ZN)
(01038) (01043} (01170) (01052) (010G53) (71921} (01093)
MAY
27,4, 0 3 430 5 250 .02 1
RADIOCHEMICAL ANALYSES, WATER YEAR OCTOBER 1980 TO SEPTEMBER 1981
GROSS GROSS GROSS GROSS GROSS GROSS RADIUM
ALPHA, ALPHA, BETA, BETA, BETA, BETA, 226, URANIUM
DIS~ sSUSP, DIS- suse., pIS~ SUSP. DIS~  NATURAL
SOLVED  TOTAL SOLVED  TOTAL SOLVED TOTAL  SOLVED, DIS-
{UG/L {(uG/L  (PCI/L  (PCI/L (PCI/L  (PCI/L  RADON SOLVED
TIME AS AS AS AS AS SR/ AS SR/ METHOD  {UG/L
DATE U~NAT) U~NAT) C€S-137) CS-137) YT-90) YT-90} (PCI/L) AS U)
(80030) (80040) (03515) (03516) (80050) (80060) (09511) (22703)
MAY
27... 1225 <270 1.8 <130 2.9 <130 2,8 .15 6.9

PESTICIDE ANALYSES, WATER YEAR OCTOBER 1980

2,4,5-T SILVEX,

TIME TOTAL TOTAL
DATE {UG/L) {UG/L)
(39740) (39760}

MAY
27... 1225 .00 .00

TO SEPTEMBER 1981
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RIO GRANDE BASIN
PECOS RIVER NEAR ARTESIA, NM -- Co d
WATER-QUALITY RECORDS

‘96500

MICROBIOLOGICAL ANALYSES, WATER YEAR OCTOBER 1980 TO SEPTEMBER 1981

COLI- STREP-
FORM, TOCOCCI
FECAL, FECAL,
0.7 KF AGAR
UM-MF (CoLS.
TIME  (COLS./ PER
} DATE 100 ML) 100 ML)
[ & (31625) (31673)
NOV
19... 1100 7 380
JAN
30... 1430 4 32
MAR
19... 1400 1 260
MAY ’
27... 1225 21 10
JuL
23... 1330 0 18
SEP
16... 1400 230 140

INSTANTANEOUS SUSPENDED SEDIMENT AND PARTICLE SIZE, WATER YEAR OCTOBER 1980 TO SEPTEMBER 1981

SEDI- SED. SED. SED.
MENT, SUsPp. SuUsP. sSuUsP.
STREAM~ SEDI- DIS- FALL FALL FALL
FLOW, MENT, CHARGE, DIAM. DIANM. DIAM.
INSTAN~ TEMPER- SUsS- SuUS~ $ FINER % FINER % FINER
TIME TANEOUS ATURE  PENDED PENDED  THAN PHAN THAN
DATE (CFS) {DEG C) {MG/L) (T/DAY) .002 MM ,004 MM ,016 1M
(00061) (00010) (80154) (80155) (70337) (70338) (70340)
NOV
19... 1100 65 7.0 57 10 -- -- --
MAR
19... 1400 30 12.0 61 4.9 -- -- -
31... 1410 10 23,0 99 2.7 - - --
MaY
07... 1012 392 18.0 4990 5280 48 69 97
30... 1536 430 23.0 3750 4350 35 50 84
31... 0812 576 22,0 3800 5910 33 49 82
JUN
02... 1114 748 23.0 3400 6870 41 55 85
06... 1810 788 24,5 3130 6660 25 35 56
13.., 1057 408 26,0 1550 1710 29 42 67
14... 0930 169 25.0 889 406 49 64 83
JuL
10... 1130 301 23.5 4630 3760 50 66 81
10.. 1851 219 28.5 7400 4389 57 77 96
30... 1639 136 30.0 9170 3370 69 82 100
AUG
14... 1519 629 26.0 9400 16000 52 69 89
15... 1510 369 26.5 6440 6420 60 78 93
SEP
07... 1838 487 21.0 3520 4630 45 61 84
10... 1419 317 24.0 1860 1590 58 73 94
SED. SED, SED. SED, SED. SED, SED.
SUSP. SUSP. SUSP. SUSP. SUSP, SUSP, SusP.
FALL FALL FALL ~ SIEVE  SIEVE  SIEVE  SIEVE
DIAM. DIAM. DIAM. DIAM. DIAM. DIAM. DIAM.
$ FINER % FINER % FINER % FINER % FINER & FINER % FINER
THAN THAN THAN THAN THAN THAN THAN
DATE  .062 MM .125 MM ,250 MM .062 MM ,125 MM ,250 MH .500 MM
(70342) (70343) (70344) (70331) (70332) (70333) (70334)
NOV
19... -~ - - 73 82 96 100
MAR
19... - -- - 85 - - -
31... - - - 70 75 96 100
MAY
07... 100 -- - - -- - -
30... - - - 98 160 - -
... -- -- - 98 100 - -
JUN
02... - -- - 98 100 - -
06... 89 100 - - - - -
13... - -- - 89 99 100 -
14... - - -- 95 100 - -
JuL
10... 93 99 100 - - - -
10... 100 - - - - - -
30... C-- -- -- - - - -
AUG
1a... 98 100 -- -- - - -
15... - - - 98 100 - -
SEP
07... - - - 95 0 - --
10... -- - - 99, 190 - -
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08396500 .

RIO GRANDE BASIN .
RIVER HNEAR ARTESIA, NM -~ Continued
WATER-QUALITY RECORDS

SPECIFIC CONDUCTANCE (MICROMHOS/CM AT 25 DEG,°C), WATER YEAR OCTOBER 1980 TO SEPTEMBER 1981

DAY ocr
4440
4730
4950
5050
5200
6 6150
7 6930
-8 7220
9 7760
10 8250
11 8170
12 8170
13 8310
14 8310
15 8370
16 9040
17 9450
18 9720
19 9630
20 9630
21 9540
22 9450
23 9630
24 9200
25 9200
26 8880
27 8000
28 7700
29 7700
30 7760
31 7880
MEAN 7880
WTR YR 1981

MONTH

YEAR
NOTE:

SPECIFIC CONDUCTAMCE (MICROMHOS/CM

Max

9680

NUMBER OF MISSING DAYS OF RECORD EXCEEDED 20% OF YEAR

HOV

7820
7480
6530
6670
6500

6580
7030
6980
7170
7650

7880
8190
8520
8520
8810

8810
8970
8150
8290
8970

8000
8000
8120
8120
8060

8060
8460
8460
8970
9040

7960
MEAN

MIN
JUNE

600

DEC

9020
8860
8630
8560
8630

8710
8710
8780
9090
9620

9710
9900
9710
9530
9440

9520
9620
9510
9420
9450

9520
9520
9620
9710
10100

10000
10000
10000
10100

9980
10000

9450
9200

MERN

4160

JAN

10100
10200
10200
10200
10300

10200
10300
10300
10300
10300

14300
10200
10300
10300
10200

10300
10300
10100
10100
10000

9900
9900
9900
9810
9450

9450
9280
9450
9630
9900
10000

10000
MAX

MAX

4600
2900

9680

FEB

10000
10100
10100
10400
10500

10600
10500
10500
10700
10600

10900
10900
10800
10800
10700

10800
11500
11500
12400
12300

11600
11500
11306
11300
11500

11500
11700

©11000
18800

ONCE-DAILY

MAR

11700
11800
14700
14700
13200

13300
12000
11900
11400
11300

11500
11500
13100
13100
14200

14100
13000
13000
13200
13200

14000
14000
14000
14000
13600

13600
18800
18600
16000
16000
16000

13700

APR

16000
16300
16300
16100
16100

16100
16100
16400
16400
16100

16200
16000
16100
16000
16100

15900
16000
15700
15800
16000

16000
15700
15700
15700

15700

15400
15400
15600
15600
16000

16000

MAY

15400
16000
16500

-16600

3590

4530
4410
4350
4510
4760

. 5260
6110
8220
8140
9180

9180
13800
13800
12100
12400

12400
14800
16400
15500
15600

17300
17300
15500
15900
11400
11400

11400

1080

JUN

4090
3560
3300
3300
3260

3210
3000
3070

3020

3070

3090
2130
3150
3130
3510

3840
4330
4900
6430
6390

8560
8630
8280
8210
9020

4490
4510
4670
4670
4630

4680

JUL

5770
5800
4060
3990
3990

4510
4490
4510
5710
4040

2600
3120
2850
3370
3290

3280
5430
7210
8560
8210

10000
12700
11200
13400
14700

14700
14900
14600
1080
2940
2870

6710

AT 25 DEG.°C), WATER YEAR OCTOBER 1980 TO SEPTEMBER 1981

MIN
JULY

600

MEAN

3230
2740

4780

MAX

4100
4900
3900

ey

MIN
AUGUST

2800
3100
3200
3900
5300

6100
5200
2600
3000

2600
1160
1100
2000
1800

1700
1600
800
800
2700

2300
2100
2200
3100
3500

3800
4800
4800
6300
3400
7400

800

MEAN

3570
4220
3580
4470

MAX

9300
9300
7040
5930
5050

5050
4760
4140
3630
3340

3070
3170
3420
3730
4210

375
AUG SEP
4160 8350
4920 8360
6020 6160
7950 6180
10200 5180
12900 5180
10600 2450
10600 2450
9530 2650
3900 3310
2860 4060
3340 4320
3340 4340
1940 4870
1680 5260
1740 6110
2170 6540
2020 7230
2860 7670
2700 7820
2310 7950
2390 8350
2790 8350
3860 8230
4240 8230
4720 8160
6050 8430
6470 8430
6320 9180
10800 8630
10900 ——
5380 6410
MIN MEAN
SEPTEMBER
8100 8580
7230 8430
5990 6450
4970 5330
4970 5010
4780 4940
4170 4460
3660 3910
3360 3520
2910 3180
2840 2950
2930 3060
3100 3250
3380 3570
3710 3990
4160 4230
2840 4680




.:P’I‘EMBER 1981

TEMPE ; WATER (DEG.°C), WATER YEAR OCTOBER 1980
: ONCE-DALILY
DAY oCT NOV DEC JAN FEB MAR APR MAY JUN JUL AUG Skp
1 21.0 14.5 7.0 8.0 6.5 15.0 22.0 27.0 21.0 30.5 29,5 29.q
2 25.5 13.0 11.5 8.0 6.5 15.5 16.5 22.5 23.0 25.5 25.5 28.5
3 21.0 15.0 9.0 9.0 5.0 16.5 16.0 20.5 24.0 30.5 26.0 23,5
4 25.0 12.5 8.5 8.5 9.0 11.5 19.0 21.0 24.5 29.5 27.0 24,9
5 19.0 13.5 12.5 9.0 7.0 15.0 18.5 23.5 24.0 30.0 25.0 24.5
6 20.0 15.0 11.5 10.5 7.0 14.5 ‘14.0 25.0 24,5 28.0 25.5 22.%
7 25.5 13.5 12.5 8.0 7.0 9.5. 13.5 18.0 26.0 28.5 24.0 21.0
8 20.0 15.5 13.5 8.0 7.5 11.5 20.0 19.0 27.5 33.0 24.0 20.5
9 19.0 19.0 6.5 8.5 11.0 9.5 20.5 23.5 28,0 28.5 25.0 20.9
10 23.0 13.5 5.0 9.0 9.0 10.5 23.0 22.5 28.0 28.5 25.0 24.0
11 22.0 14.5 9.5 8.5 11.0 12.5 18.0 19.5 29.0 29.0 25.5 25.0
12 23.0 15.0 8.5 8.0 5.5 11.0 23.0 27.0 26.5 25.0 24.0 25.0
13 22.5 14.0 7.5 7.0 5.0 16.0 25.0 25.0 26.0 27.5 23.5 24.5
14 23.0 15.0 6.0 5.0 11.5 15.5 18.0 26.0 25.0 31.0 26.0 24.0
15 18.0 14.5 12.0 6.5 7.5 12.5 16.0 22.5 22.5 28.0 26.5 23,5
16 19.0 14,0 12.0 7.0 8.0 13.0 22,0 23.0 23.0 29.5 24.0 27.0
17 19.0 13.5 12.5 6.0 15.5 17.5 23.0 22.0 25.0 30.0 25.90 21.5
18 19.5 13.0 11.0 5.0 15.0 15.0 18.0 22.5 29.0 32.0 25,0 19,0
19 14.5 5.0 7.0 3.5 18.0 15.0 19.0 26.5 28.0 29.5 26.0 25.0
20 19.0 4.0 5.5 3.0 12.0 15.5 21.5 25.0 28.5 35.0 27.0 19.5
21 19.0 8.0 5.0 4.5 7.5 15.0 21.5 25.5 33.0 28.0 27.0 - 20.0
22 15.0 4.0 3.0 6.5 8.0 11.0 22.0 27.0 34.0 27.0 25,5 21.5
23 18.5 4.0 5.0 5.0 11.0 16.5 22.5 27.5 28.0 33.5 23.5 21.0
24 16.5 5.5 6.0 8.5 10.5 18.0 23.0 26.5 28.5 31.0 28.5 21.0
25 17.0 3.0 8.0 7.0 13.0 19.0 26.0 27.0 29.0 29.0 30.0 21.5
26 13.0 4.5 12.0 6.5 17.5 22.0 27.5 24.5 29,0 30.5 23.5 23.0
27 18.5 6.0 7.0 6.0 15.0 22.0 25.5 25.0 28.0 29.0 25.0 24.5
28 11.0 8.0 10.0 11.0 11.0 21.0 24.0 24.5 29.0 25.0 24.0 25.0
29 7.0 6.0 12.5 9.0 ——— 15.0 24.5 25.5 25.0 22.0 30.0 26.0
30 14.5 7.0 12.0 10.0 -—= 16.0 26.5 23.0 25,0 30.0 23.0 21.0
31 13.0 - 7.0 8.0 - 23.0 - 22.0 -—- 25.5 23.5 ——
MEAN 18.5 11.0 9.0 7.5 10.0 15.0 21.0 24,0 26.5 29.0 25.5 23.0
WTR YR 1981 MEAN 18.5 MAX 35.0 MIN 3.0 '
WATER TEMPERATURE (DEG.°C), RECORDER MAXIMUM, AND MEAN, WATER YEAR OCTOBER 1980 TO SEPTEMBER 1981
DAY MAX MIN MEAN MAX MIN MEAN MAX MIN MEAN MAX MIN MEAN
JUNE JULY AUGUST SEPTEMBER
1 —— -— —-— 33.0 25.0 28,5 25.5 21.5 23.5
2 ——— - —-— 35.5 24.0 29.5 29.0 21.0 24.5
3 — ——— - 31.¢ 26.5 28.5 30.0 22.5 26.0
4 ~— - —_— 32.0 25.0 28.5 24.5 21.5 23.0
5 -— - —— 34.0 24.5 29.0 22.5 21.5 22.0
6 ~—— -— - 34.0 24.5 29.0 23,5 20.5 22.0
7 -— ——- —— 26.5 23.0 25.0 23.0 21.5 22.5
8 ~— - ——— 30.0 21.5 25.5 21.5 20.5 21.0
9 29.5 25.5 27.5 28.0 22.5 25.5 20.5 20.0 20.5
10 28.0 22.5 25.5 28.5 24.0 26.5 22.0 20.0 21.0
11 29.5 25.0 27.0 26.0 23.0 24.5 23,5 21.5 22.5
12 29.0 24.5 27.0 26.0 22.5 24.0 24.5 22.5 23.5
13 30.0 25.0 27.5 24.0 22.5 23,5 25.5 23.5 24.5
14 31.5 24.5 28.0 24.5 21.5 24,0 25.5 23.5 24.5
15 33.5 25.0 28.5 25.5 24.0 25.0 25,0 23.0 24.0
16 32.5 24.0 28.0 27.0 23.5 25.0 23.5 22.0 23.0
17 32.5 24,0 27.5 27.5 24.0 25,5 - - ——
18 34.5 24,0 29.0 27.0 24.5 25.5 ——— —— ———
19 35.5 24.5 29.5 27.5 24.0 26,0 —— ——— -
20 35.5 24.5 30.0 27.5 23.5 25.5 — - —
21 35.5 24.5 29,5 27.5 23.5 25.5 - -— -
22 34.5 22.5 28.0 28.0 23.0 25.5 ——— —_— -——=
23 34.5 23.0 27.5 29.0 22.5 26.0 —— - —
24 34.5 23.0 27,5 29.5 23.0 26.0 —— —— ——=
25 34.0 21.5 27.0 31.0 22.9 26.5 -— -— -
26 34.0 22.5 27.5 31.5 22,5 27.0 —-—- —— -
27 33,0 23,0 27.0 31.5 23.5 27.0 —— ——— —
28 28.5 22.5 25.0 31.5 22.5 26.5 —_— —_— ——
29 27.5 21.0 24.5 32.0 22.5 26.5 - —-— -
30 30.0 25.0 27.5% 32.5 22.5 27.0 —— -— -—
31 32.0 25.0 28.0 32,0 22.5 26.5 —— - -
MONTH . 35.5 21.0 27.5 35.5 21.5 26.5 30.0 20.0 23.0
YEAR 35.5 20.0 26.0
NOTE: NUMBER OF MISSING DAYS OF RECORD EXCEEDED 20% OF YEAR

P
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.RIO GRANDE DBASIN . 377
. 08396500 FPECOS RIVER NEAR ARTESIA, NM -- Continued
WATER-QUALITY RECORDS
SUSPENDED-SEDIMENT DISCHARGE, WATER YEAR OCTOBER 1980 TO SEPTEMBER 1981
MEAN MEAN MEAN - MEAN HMEAH MEAN
CONCER- CONCEN- CONCEN~ CONCEN- CONCEN~ CONCEN-
TRATION LOADS  TRATION LOADS  TRATION LOADS  TRATION LOADS  TRATION LOADS TRATION LOADS
DAY (MG/L)  (T/DAY) (MG/L)  (T/DAY) (MG/L)  (T/DAY) (HG/L)  (T/DAY) (MG/L) (T/DAY) (MG/L)  (T/DAY)
OCTORER NOVEMBER DECEMBER JANUARY FEBRUARY MARCH
1 191 77 70 15 18 3.3 17 1.9 37 4.5 12 - .58
2 191 68 21 4.6 15 2,7 24 2.5 73 8.5 20 1.0,
3, 175 59 28 5.9 11 2.0 21 2.2 11 1.3 10 .68
4 167 46 24 5.3 8 1.4 11 1.2 10 1.2 10 .84
5 99 25 38 8.3 12 2.0 12 1.4 5 61 14 1.4
6 79 17 23 4.5 26 4.4 11 1.3 6 76 11 .98
7 66 12 22 3.9 27 4.3 10 1,1 8 .99 11 1.0
8 27 4.7 22 3.8 33 4.9 10 1.2 10 1.3 7 «57
9 22 3.6 26 v 4.3 10 1.3 10 1.2 5 .63 14 W72
10 32 5.5 18 2.8 12 1.6 8 .97 6 .73 12 .97
11 34 . 5.7 18 2.6 20 2.6 49 6.0 10 1.2 6 «39
12 32 5.1 13 1.8 15 2.0 15 1.8 20 2.4 8 «39
13 40 6.5 16 2.1 15 2,0 35 4.2 17 1.9 14 <79
14 40 6.3 46 5.6 14 1.9 12 1.4 23 2.4 18 1.1
15 66 9.4 17 2.0 5 .66 32 3.7 7 .59 14 .95
16 36 4.6 38 5.1 5 .65 10 1.2 7 .68 13 .91
17 37 4.6 25 3.8 4 .52 12 1.5 4 .29 18 1.4
18 25 3.1 17 2.7 12 1.6 10 1.3 S .38 16 1.2
19 20 2.5 35 6.1 23 3.0 80 11 11 .98 34 2.8
20 22 2.8 31 5.4 24 3.1 20 2.8 12 1.1 32 2.2
| 21 18 2.3 16 2.8 52 6.7 9 1.3 10 192 107 6.1
' 22 17 2.2 41 6.8 129 17 8 1.1 9 W95 18 .87
23 20 2.6 17 2.7 32 4.1 12 1.7 12 1.3 22 1.2
24 14 1.8 46 7.1 23 3.0 11 1.5 10 1.1 19 1.0
25 27 3.8 16 2.7 22 2.8 10 1.4 10 1.0 20 1.0
26 14 2.3 14 2.5 30 3.8 10 1.4 10 .92 22 «83
27 23 4.0 17 3.0 24 3.0 15 2.1 9 .75 27 .95
28 19 3.0 19 3.4 69 8.4 8 1.0 10 .13 28 1.1
29 24 3.8 21 3.8 99 12 8 1.0 - - 27 .87
i 30 20 3.6 48 8.8 26 3.2 12 1.5 i - 57 1.7
31 21 4.2 aded ——= 13 1.5 10 1.2 -—= -— 93 2.5
.‘OTAL - 402.0 —— 139.2 - 111.43 —_— 65.17 - 40.11 - 39.09
MEAN MEAN MEAN MEAN MEAN MEAN
CONCEN~ CONCER- CONCEN- CONCEN- CONCEN- CONCEN-
TRATION  LOADS  TRATION  LOADS  TRATION LOADS  TRATION LOADS  TRATION LOADS TRATION LOADS
I DAY (MG/L)} (T/DAY) (MG/L) (T/DAY) (MG/L)  (T/DAY) (1G/L) (T/DAY) (MG/L) (T/DAY) {MG/L} ({T/DAY)
APRIL MAY JUNE JuLy AUGUST SEPTEMBER
1 44 1.1 29 1.0 5750 11100 144 14 2220 288 77 5.4
2 22 W71 25 .74 3400 6730 187 38 200 9.7 74 16
| 3 22 .77 29 1.1 2860 5710 1120 148 128 4.5 29 4.7
i 4 21 .57 27 7.8 3510 7030 408 124 127 4.5 290 34
5 19 .48 20 4.4 2580 5260 372 71 133 7.2 450 69
, 6 13 .39 14 1.8 3130 6660 1820 226 56 2.7 4000 6100
' 7 18 .73 4990 4820 2600 5140 1810 132 1360 77 4460 5740
8 22 «89 4960 2570 2390 4630 1280 66 2080 146 4140 4990
9 25 .81 3980 1230 2160 3990 155 5.9 5760 2970 2710 2040
10 39 1.8 1820 359 2090 3370 4630 1989 8490 3850 1920 1150
‘ 11 a5 1.7 632 77 1850 2640 5430 3370 7720 2330 1310 672
12 23 .75 136 9.9 1790 2130 4850 2210 8630 6050 1050 451
13 19 72 58 3.0 1550 1710 6140 2900 13800 29300 960 345
14 18 .97 60 2.3 889 406 4950 1260 10400 182¢) 525 206
15 17 78 30 1.1 514 133 2820 388 7180 8280 347 128
16 42 2.5 34 1.2 299 50 2860 263 5300 4090 88 24
17 34 1.8 70 3.8 99 13 143 8.9 4180 3990 36 7.7
18 26 1.3 71 5.4 65 5.8 210 14 43970 6010 47 9.3
19 26 1.3 72 5.4 43 3.0 186 9.0 2000 1470 44 9.0
20 24 1.7 67 4.0 45 2.8 97 3.7 2300 1650 30 5.9
21 33 2.6 63 3.9 170 11 96 3.9 1650 1160 33 5.9
22 33 2.0 73 4.3 228 18 80 1.9 902 451 23 4.3
23 39 2.1 .73 4.1 39 2,5 100 2.7 536 197 26 4.8
24 56 3.6 111 4.8 35 1.9 83 1.5 383 111 30 5.5
25 55 4.6 106 5.4 32 1.3 119 1.3 161 31 35 6.4
-
26 34 1.7 116 6.6 413 68 1l 1.2 45 7.3 22 3.7
27 38 1.6 110 5.6 388 104 81 .66 32 4.2 24 3.8
28 29 2.0 64 3.1 198 30 65 .86 34 3.5 29 4.4
29 30 1.5 54 2.5 146 14 3900 1630 40 3.8 29 4.9
30 50 2.0 3750 2290 267 24 9870 3700 59 4.9 26 4.5
31 -— -—- 3800 6180 —-—= ——- 6360 1320 74 5.8 - -
TOTAL -—= 45.47 -~- 17619.24 -=- 66988.3 - -—-~ 158§95.52 ~-= 90709.1 -==  22055.2

TOTAL LOAD FOR YEAR: 218109.83 TONS.
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RIO GRANDE BASIN 347

-

08396500 PECOS RIVER NEAR ARTESIA, NM
(Surveillance- program station}

LOCATION.--Lat 32°50'25", long 104°1%°23", in NWANWY sec.18, T.17 S., R.27 E., Eddy County, Hydrologic Unit 13060007,
near left bank on downstream end of bridge pier on State Highway 83,-4.3 mi (6.9 km) east of Artesia, 7.0 mi
{11.3 km) upstream from Rio Penasco, 17 mi (27.4 km) upstream from McMillan Dam, and at mile 503.9 {(810.8 km).
DRAINAGE AREA.~~15,300 miZ (39,630 km2), approximately (contributing area).

WATER-DISCHARGE RECORDS

PERIOD OF RECORD,--September 1905 to June 1909, August 1909 to current year. Monthly discharge only for some periods,
published in WSP 1312 and 1712. Records for Aug. 22-31, 1934, and October 1936 to April 1937, published in WSP 763
and 828, respectively are not reliable and should not be used. Prior to February 1936, published as "near Dayton.”

REVISED RECORDS.--WSp 1312 and 1512: 1913, 1915, 1917-18(M), 1920, 1923, 1931-36. WSP 1712: 1906(M), 1908-11(M),
1919, 1921-23(M), 1929, 1931-32(M}), 1935-36(M), 1937, 1939(¥), 1941(M). See also PERIOD OF RECORD.

GAGE,--Water-stage recorder. Datum of gage is 3,291.92 ft (1,003.376 m) National Geodetic Vertical Datum of 1929,
Prior to Aug. 27, 1914, nonrecording gage and Aug. 27, -1914, to Feb. 20, 1936, water-stage recorder at site 6.5 mi
(10.5 km) downstream at different datum. Feb, 21, 1936, to Apr. 4, 1941, water-stage recorder at site 600 ft
{183 m) downstream at different datum.

REMARKS.~-Water-discharge records fair. Flow partly regulated by Lake Sumner (station 08384000) since August 1937.
Diversions and ground-water withdrawals for irrigation of about 154,000 acres (620 km2), 1959 determination, above
station.

AVERAGE DISCHARGE.-~44 years, 250 ft3/s (7.080 m3/s) 181,100 acre-ft/yr (223 hm3/yr).

EXTREMES FOR PERIOD OF RECORD.-~-Maximum discharge probably occurred May 30, 1937, when a discharge of 51,500 £t3/s
{1,460 m3/s) was measured by slope-area method at a point 15 mi (24.1 km) upstream, gage height, 14.7 ft (4.48 m),
site and datum then in use; no flow at times in 1934, 1946-47, 1953-54, 1957, 1964-65.

EXTREMES OUTSIDE PERIOD OF RECORD.-~Greatest flood since at least 1893 occurred Oct. 2, 1904, discharge not
determined; the peak inflow to Lake McMillan, which includes Rio Penasco and Fourmile Draw, was estimated at
82,000 £t3/s (2,320 m3/s}. The second highest flood occurred July 25, 1905, discharge below Rio Penasco,

50,300 £t3/s (1,420 m3/s), based on gain in storage and spill from Lake McMillan. The floods in August 1893
and October 1904 damaged McMillan Dam and washed out Avalon Dam. .

EXTREMES FOR CURRENT YEAR.--Maximum discharge 1,670 £t3/s (47.3 m3/s) Segt. 12, gage height, 9.00 ft (2.743 m)} no

peak above base of 2,000 £t3/s (57 m3/s); minimum, 3.4 £t3/s (0.096 m3/s) June 14.

DISCHARGE, IN CUBIC FEET PER SECOND, WATER YEAR OCTOBER 1979 TO SEPTEMBER 1980
’ MEAN VALUES

(=4
E53
-

Nov JAN

FEB MAR APR MaY JUN JUL AUG SEP
1 25 165 54 62 83 49 25 117 23 583 204 14
2 25 149 $4 62 92 48 18 194 22 576 125 21
3 22 137 55 62 104 48 18 173 25 593 99 14
4 19 131 56 62 106 51 22 148 .19 593 72 11
5 13 128 56 60 94 48 23 133 17 6117 25 9,6
€ 12 114 58 59 86 46 20 103 16 641 39 12
7 13 103 59 60 L:{V] 45 21 83 11 655 50 11
8 14 93 59 60 71 42 22 83 8.9 718 71 8,9
L 17 87 s7 59 12 41 21 kA B.2 740 52 3
10 14 84 55 57 70 41 21 62 7.5 720 49 100
11 13 89 54 S6é 65 42 21 56 7.5 720 44 240
12 13 78 54 57 68 39 34 108 6.4 715 46 1070
13 13 - 16 $7 57 70 39 468 84 4.9 720 50 497
14 15 75 64 57 72 3R 638 51 5.2 715 55 537
i5 15 70 62 58 T2 37 619 44 16 698 44 564
16 15 69 69 57 72 37 619 S3 17 705 217 668
1?7 15 67 12 56 5 36 641 54 7.5 720 107 415
18 411 66 74 13 15 36 680 64 4.7 718 49 216
19 139 64 70 50 74 34 670 132 4.7 715 27 169
20 780 62 56 50 72 30 672 98 4.7 710 3 140
21 444 59 68 53 74 28 692 64 4.1 725 25 114
22 185 59 68 59 69 25 690 53 4.1 730 as 93
23 314 59 66 74 64 22 718 39 57 150 33 82
24 760 59 66 - 15 61 19 718 3 419 710 19 68
25 828 57 66 87 58 17 732 30 487 690 . 12 75
26 873 57 64 84 55 14 808 29 524 700 11 125
27 905 56 64 83 52 14 795 28 540 630 14 248
28 877 55 64 83 51 15 115 27 547 685 12 359
29 393 54 64 83 81 17 738 24 571 730 9.6 235
30 230 S5 62 82 oo 16 738 24 $95 649 11 173
3 17¢ .- 62 82 =e- 17 - 27 --- 514 11 -
TOTAL 8186 2469 1919 1997 2108 1033 12612 2382 3984.4 211865 1668.6 6327.5
MEAN 264 82.3 61.9 64,4 2.7 33.3 420 83.) 133 683 53.8 211
KAX 905 165 74 87 106 51 808 417 595 150 217 1090
MIN 12 54 Sq. 50 S1 14 18 24 4.1 534 9.6 8.9
AC=FT 16240 4900 3810 3960 4180 2050 25020 5120 790 41980 3310 12550
CAL YR 1979 TOTAL 53623,1 MEAN 147 MAX 1170 KIN 3,9 AC=-FT 106400
WIR YR 1980 TOTAL 6K60St,5 MEAN 180 MAX 1070 HIN 4.1 ARC-FT 131000
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PERIOD OF RECORD.--Watev years 1937 to current year.
PERIOD OF DAILY RECORD.--

EXTREMES FOR PERIOD OF DAILY RECORD.--

348 RIO GRANDE BASIN
08396500 PECOS RIVER NEAR ARTESIA,

. WATER-QUALITY RECORDS

NM -- Continued

SPECIFIC CONDUCTANCE: July 1937 to current year.
WATER TEMPERATURES: April 1949 to current year.
SUSPENDED SEDIMENT DISCHARGE: January 1949 to current year.

SPECIFIC CONDUCTANCE:
Sept. 23, 1974. )
WATER TEMPERATURES: Maximum, 36.0°C July 27, 1966, July 25, 1969; minimum, 0.0°C on many days during winter
. months of most years. , i
SEDIMENT CONCENTRATIONS: Maximum daily, 21,300 mg/L Aug. 1, 1962; minimum daily, no flow on many days during
July 1953, July and August 1954, July 1957, July to October 1964. . .
SEDIMENT LOADS: Maximum daily, 183,000 tons (166,000 tonnes) Sept. 26, 1955; minimum daily, 0 tons (0 tonnes)
on many days during July 1953, July and August 1954, July 1957, July to October 1964.
EXTREMES FOR CURRENT YEAR.--
SPECIFIC CONDUCTANCE: Maximum daily, 26,000 micromhos Mar. 28; minimum daily, 1,160 micromhos July 24, 26.
WATER TEMPERATURES: Maximum, 33.0°C June 13, 23; minimum, 3.0°C Dec. 2, 16-17. ;
SEDIMENT CONCENTRATIONS: Maximum daily, 5,950 mg/L Sept. 17; minimum daily, 5 mg/L Mar. 15 i
SEDIMENT LOADS: Maximum daily, 9,380 tons (8,510 tonnes) Oct. 19; minimum daily, 0.20 ton (0.18 tonne) June 18. .

Maximum daily, 28,800 micromhos June 24, 1977; minimum daily, 464 micromhos

CHEMICAL ANALYSES, WATER YEAR OCTOBER 1979 TO SEPTEMBER 1980

SPE- OXYGEN :
CIFIC DEMAND, |
STREAM-  CON- CHEM~ HARD-
FLOW, DUCT- TEMPER~ TEMPER- TUR-  OXYGEN, ICAL NESS .
INSTAR-  ANCE PH ATURE, ATURE, BID- DIS- (HIGH (MG/L
TIME TANEOUS (MICRO-  FIELD AIR WATER ITY SOLVED LEVEL) AS -
DATE (CFS) MHOS)  (UNITS) (DEG C)} (DEG C)  (NTU) (MG/L) (MG/L) CACO3) N
(00061) (00095) (00400) {00020) (00010) (00076) (00300) (00340) (00900) -
ocT . H
12... 0912 13 13800 8.1 24.5 15.5 12 9.0 59 3400 ;
Nov
09... 0945 87 4050 8.5 15.5 10.5 63 10.2 35 1500
DEC 3
05... 0845 56 7300 8.5 16.0 5.0 4.8 - 150 2000 :
JAN &
Fls... 1030 51. 8700 8.6 19.5 9.0 1.1 13.2 49 2100 l
EB 4
26... 1000 55 8770 8.4 23.0 11.0 2.8 14.4 72 2400 :
MAR : ;
25... 0945 17 14900 8.3 23.5 15.0 5.9 11.6 3400 3300
APR
30... 0930 738 2170 8.1 31.0 19.0 560 7.0 2 1100 ‘
MAY . i
27... 1030 28 6250 8.2 31.0 25.0 37 8.2 160 2100 :
JUN :
24... 1030 419 3600 7.9 39.0 25.5 4000 4.8 180 1600 ,?
JUL 1
22... 1000 730 1200 8.2 32.0 25.0 420 3.2 32 580 B
AUG -
26... 1030 11 7200 8.3 34.5 27.0 17 7.2 41 1500 .
~SEP '
29... 1030 235 2800 8.1 23.90 20.0 460 7.4 64 1000 .
EX|
HARD- MAGNE~ SODIUM  POTAS- CHLO- FLUO- ;é
2 NESS, CALCIUM SIUM, SODIUM, AD- SIUM, ALKA- SULFATE RIDE, RIDE, Rk
NONCAR-  DIS- DIS- DIs- SORP- DIS-  LINITY DIS- DIS~ DIS- A
BONATE SOLVED  SOLVED SOLVED TION SOLVED  (MG/L SOLVED  SOLVED  SOLVED o
(MG/L (MG/L (MG/L (MG/L RATIO (MG/L AS (MG/L (MG/L (MG/L
DATE CACO3) AS CA) AS MG) AS NA) AS K) CACO3) AS SO4) AS CL) AS F) :
oc (00902) (00915) (00925) (00930) (00931) (00935) (00416) (00945) (00940) (00950) i
T
12... 3300 500 520 2100 16 22" 130 3200 3700 .8
NOV
09... 1400 420 110 450 5.1 7.6 130 1100 770 .5
DEC
Jgg... 1900 430 230 1000 9.7 9.5 170 2600 860 .8
18. .. 2000 480 220 1200 11 11 150 1800 2100 .9
FEB <
26... 2300 560 240 1200 11 11 100 1800 2100 .6 i
MAR - .
Ags... 3100 750 340 2400 18 21 190 2600 4200 .9
R
30... 1000 370 49 110 1.4 4.2 96 970 150 .6
MAY '
J27... 2000 540 190 1100 10 13 87 1600 1900 .5 :
UN
24... 1500 470 100 320 3.5 9.5 100 1500 480 .9
JuL
Agé... 490 190 26 55 1.0 2.9 88 470 74 .7
S26... 1400 420 110 930 10 13 110 1300 1600 .5
EP
29... - 280 76 380 5.2 9.5 - 720 .6

650




s
[

-

.

"‘Ab,,.mﬂ/-_—&‘ WNBSRRV

P ’

DATE

oCT
12...
NOV
09...
DEC
05...
JAN
18...
FEB
264..
MAR
25...
APR
30...
MAY
27...
JUN
24...
JuL
22440
AUG
26...
SEP
29...

DATE

ocr
12...
nov
09...
DEC
05...
JaN
18...
FEB
26...
MAR
25...
APR
30...
MAY
27...
JUN
24...
JuL
22...
AUG
26...
SEP
29...

08396500
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RIO GRANDE BASIN
PECOS RIVER NEAR ARTESIA, NM ~~ Continued

WATER-QUALITY RECORDS

CHEMICAL ANALYSES, WATER YEAR OCTOBER 1979 TO SEPTEMBER 1980

SILICA,

DIs-
SOLVED
(MG/L
AS
S102)

(00955)

9.0
15
16
11
14

7.8

8.4

8.0

7.1

8.8
12

NITRO-
GEN,
TOTAL
(MG/L
AS W)
(00600)
1.5
1.4
3.4
2.8
2.1
1.3
1.7
1.5
3.0
2.6
1.1

2.8

SOLIDS,
RESIDUE
AT 180
DEG, C
DIS~
SOLVED
(MG/L)}
(70300)
9990
3200
5770
6210
6070
10700
1810
5920
3090
945
4730

2430

PHOS~
PHORUS,
TOTAL
(MG/L
AS P)
(00665)
070
070
.100
.090
+280

110

<870

.030
1.700
670
.030
+«590

SOLIDS,
SUM OF
CONSTI~
TUENTS,
DIS-
SOLVED
(MG/L)
(70301)

10100
2960

5260

5920
5990
10400
1720
5410
2950
879
4450
2130
PHOS-
PHORUS,
ORTHOPH
OSPHATE
DISSOL.
(MG/L
A5 P)
(00671)
.010
.010
.020
.040
.000
.040
.000
.000
.000
.010
.000

.030

SOLIDS,
RESIDUE
AT 105
DEG. C,
sus-

PENDED
(MG/L)
(00530)

35

154

17

12

7

15

1250

81

1670

224

19

748

BORON,
DIS-
SOLVED
(UG/L
AS B)
{01020)

990
280
470

NITRO-
GEN,
NO2+NO3
TOTAL
(MG/L
AS N)
(00630)
.71
.83

1.6
.83
.02
.04
.09
.00
.32
.01
.00

.63

IRON,
DIS~
SOLVED
(UG/L
AS FE)
(01046)
50
20
60
30

70

NITRO-
GEN,
NO2+NO3
DIS-
-SOLVED
(MG/L
AS N)
(00631)

.73
.84
1.6
.83
.06
.04
.10
.00
.19
.05
.00
.59
MANGA-
NESE,
DIS~
SOLVED
(UG/L
AS MN)
(01056}

NITRO-
GEN,
AMMONIA
TOTAL
(MG/L
AS N)
(00610)
270
.170
.340
<230
.940
.180
140
.200
.380
.010
.350

120

CARBON,
ORGANIC
TOTAL
(MG/L
AS C)
(00680}

NITRO~-
GEN,
AMMONIA
DIS~

. SOLVED
(MG/L
AS N)
(00608)
+260
.090
«260
«260
«120
.170

.110

«220

.400

.000

.070

+060
CARBON,

ORGANIC
DIS~
SOLVED
(MG/L
AS C)
(00681)

4.5

4.8

5.6

5.2

9.5

5.4

2.4

6.6

6.9

9.4

4.8

5.3

NITRO~
GEN,
ORGANIC
TOTAL
(MG/L
AS N)
(00605)

.54

<44
1.5
1.8
1.2
1.1
1.5
1.3
2.3
2.6

.75
2.1
CARBON,

ORGANIC
Sys-
PENDED
{MG/L
As C)
(00689)

.9

«6

1.7
22

1.9

5

1.6

.6

1.1

1.9

.6

349
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DATE

DEC

05...

25...,
APR

30...
JUN

24...

RIO GRANDE BASIN

WATER-QUALITY RECORDS

08396500 PECOS RIVER NEAR ARTESIA, NM -~ Continued

TRACE ELEMENT ANALYSES, WATER YEAR OCTOBER 1979 TO SEPTEMBER 1980

DATE

DEC
05...
MAR
25...
APR
30...
Jun
24...

DATE

DEC
05...

" MAR

25...
APR

30...
JUN

24...

CHRO-
BARIUM, CADMIUM MIUM, CHRO-
ARSENIC TOTAL BARIUM, BORON, TOTAL CADMIUM TOTAL MIUM,
ARSENIC DIS~- RECOV~- DIS~ DIS~ RECOV- DIS~ RECOV- D1S-
TOTAL SOLVED ERABLE SOLVED SOLVED ERABLE SOLVED ERABLE SOLVED
TIME (UG/L {UG/L {(UG/L (UG/L (UG/L {UG/L (UG/L {UG/L {UG/L
AS AS) AS AS) AS BA) AS BA) AS B) AS CD) AS CD) AS CR) AS CR)
(01002) (01000) (01007) (01005) (01020) (01027) (01025) (01034) (01630)
0845 2 1 400 300 470 0 0 ) 10
0945 - 1 -- 200 870 - 1 - 20
0930 3 1 800 400 160 1 ) 30 10
1030 10 1 1000 100 310 0 1 S0 10
MANGA-
COBALT, COPPER, IRON, LEAD, NESE,
TOTAL COBALT, TOTAL COPPER, TOTAL IRON, TOTAL LEAD, TOTAL

RECOV~ DIS- RECOV~ DIS- RECOV- DIS~ RECOV-~ DIS~ RECOV~-
ERABLE SOLVED ERABLE SOLVED ERABLE SOLVED ERABLE SOLVED ERABLE .
(UG/L  (UG/L  (UG/L  (UG/L  (UG/L  (UG/L  (UG/L  (UG/L  (UG/L
AS CO) AS CO) AS CU) AS CU) AS FE) AS FE) AS PB) AS PB) AS MN)
(01037) (01035) (01042) (01040) (01045) (01046) (01051) {(01049) (01055)

3 0 1 2 300 60 6 2 0
- 0 - 1 - 50 -- -
11 0 27 3 19000 110 55 2 930
18 ) 150 44 33000 160 57 1 3600
MANGA- MERCURY . SELE- SILVER, ZINC,
NESE, TOTAL MERCURY SELE~ NIUM, TOTAL SILVER, TOTAL ZINC,

D15~ RECOV- DIS~ NIUM, DIS- RECOV- DIS~ RECQV~ DIS~-
SOLVED ERABLE SOLVED TOTAL SOLVED ERABLE SOLVED ERABLE SOLVED
{UG/L (UG/L (UG/L {uG/L {UG/L {UG/L {UG/L {UG/L {UG/L
AS MN} AS HG) AS HG) AS SE) AS SE) AS AG) AS AG) AS ZN) AS 2ZN)

(01056) (71900) (71890) (01147) (01145) (01077) (01075) (01092) (01090)
20 .1 .0 2 4 ) o 40 60
440 - .1 - 2 - ) - 80
20 1 .0 ) 1 0 ) 150 150
20 .1 .0 2 1 0 ) 230 30
CHEMICAL ANALYSES OF BOTTOM MATERIAL, WATER YEAR OCTOBER 1979 TO SEPTEMBER 1980
ARSENIC CADMIUM CHRO- COPPER, LEAD, MERCURY
TOTAL RECOV. MIUM, RECOV. RECOV. RECOV.
IN BOT- FM BOT— RECOV. F¥ BOT- FM BOT- FM BOT-
TCM MA~ TOM MA- FM BOT- TOM MA- TOM MA- TOM MA-
TERIAL TERIAL TOM MA- TERIAL TERIAL TERIAL
TIME {UG/G {(UG/G TERIAL (UG/G {UG/G {UG/G
DATE AS AS) AS CD) (UG/G) AS CU) AS PB) AS HG)
(01003) (01028) (01029) (01043) (01052) (71921)
SEP
29... 1030 0 1 1 2 0 .01
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DATE

SEP
29.00

DATE

SEP
29...

DATE

SEP
29...

RIO GRANDE BASIN
08396500 PECOS RIVER NEAR ARTESIA,

WATER-QUALITY RECORDS

NM -~ Continued

PESTICIDE ANALYSES, WATER YEAR OCTOBER 1979 TO SEPTEMBER 1980

TIME

1030

ENDO-
SULFAN,

TOTAL

(UG/L)
{39388)

+00

METHYL
TRI-
THION,
TOTAL
{UG/L)
(39790)

.00

MICROBIOLOGICAL ANALYSES, WATER YEAR OCTOBER 1979 TO SEPTEMBER 1980

PCB
TOTAL
(UG/L)

(39516)

00

ENDRIN,
TOTAL
{UG/L)

(39390)

.00

PARA-
THION,
TOTAL
(UG/L)
(39540)

.00

ALDRIN,
TOTAL
(UG/L)

(39330)

.00

ETHION,
TOTAL
(UG/L)

(39398)

.00

TOX~
APHENE,

TOTAL
(UG/L)
(39400)

[}

DATE

ocT
12...
NOV
09...
pFRC
05...
JAN
18...
FEB
26...

25...
APR
30...

27...
JUN
24.,..
JUL
22,..
AUG
26,..
SEP
29...

CHLOR~
DANE,
TOTAL
(UG/L)
{39350)
.0
HEPTA-
CHLOR,
TOTAL
(UG/L)
(39410)

.00

TOTAL

TRI~-

THION
{UG/L)
(39786)

.00

TIME

0912
0945
0845
1030
1000
0945
0930
1030
1030
1000
1030
1030

DDD,
TOTAL
(UG/L}

(39360)

«00
HEPTA-
CBLOR

EPOXIDE
TOTAL
(UG/L)

(39420)

.00

2,4,5-T
TOTAL
(UG/L)

(39740)

.00

COLI-
FORM,
FECAL,
0.7
UM~-MF
(cors./
100 ML)
(31625)
53
20
1
54

160

230

14
100
28
2000

DDE,

TOTAL
(UG/L}
{39365)

.00

LINDANE
TOTAL
(UG/L)

(39340)

.00

SILVEX,
TOTAL
(UG/L)

{39760)

.00

STREP-

TOCOCCY

FECAL,

KF AGAR
(CoLs.
PER

100 ML)

(31673)

460

85

25

58

800

12

1600

12

980

130

28

5200

DOT,
TOTAL
{UG/L)

(39370)

«00

MALA~
THION,
TOTAL
(UG/L)
(39530)

.00

PER~

THANE

TOTAL
(UG/L)
(390134)

.00

DI~
AZINON,
TOTAL
{UG/L)
(39570}

.01

METH=-

OXY-
CHLOR,

TOTAL
(UG/L)
(39480)

.00

NAPH-

THA-
LENES,
POLY-
CHLOR.

TOTAL
(UG/L)
{39250)

.0

DI~
ELDRIN
TOTAL
{UG/L)

(39380)

.00

METHYL
PARA-
THION,
TOTAL
(UG/L)
(39600)

.00

MIREX,
TOTAL
(UG/L)
(39755)

.00

AR S
»._\\"

35
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INSTANTANEQUS SUSPENDED SEDIMENT AND PARTICLE SIZE,

DATE

ocCT
28...
DEC
05...
JAN
18...
FEB
26..,

25...
APR
14...
27...
30...
MAY
27...
JUN
24...
2640,
JUL
02...
22...
AUG
16...
264,
SEP
12...
18...
29...

PR w:m.:‘l-. s o e i p S I L g T, BRI

TIME

0810
0845
1030
1000
0945

0910
0900
0930

1030

1030
1112

1600
1000

1000
1030

1300
1535
1030

SED.
SUSP.
FALL
DIAM.
% FINER
THAN
<031 MM
(70341)

79

STREAM~
FLOW,
INSTAN-
TANEQUS
(CFS)
(00061)

877
56
51
55
17

638
795
738

28

419
524

576
730

217
11

1070
216
235

SED.
SUSP.
FALL
DIAM.
% FINER
THAN
062 MM
(70342)

95
92
84

90
95

71

TEMPER-
ATURE,
WATER

(DEG C)

(00010)

14.0
5.0
9.0

11.0

15.0

10.0
13.0
19.0

25.0

25.5
26.0

27.0
25.0

27.0
27.0

24.0
26.0
20.0

SED.
susp.
FALL
DIAM.
% FINER
THAN
«125 MM
(70343)

100
100
95

96
100

87

RIO GRANDE BASIN
08396500 PECOS RIVER NFAR ARTESIA, NM -- Continued
WATER-QUALITY RECORDS

SEDI~-
MENT,
SuUs-
PENDED
(MG/L)

(80154)

2470
55
26
29
34

2440
1830
1950

100

4720
2470

1280
1990

2040
33

2980
3900
945

SED.
SUSP.
FALL
DIAM,
% FINER
THAN
<250 MM
(70344)

WATER YEAR
SEDI~ SED.
MENT SUSP.
DIS~ FALL
CHARGE, DIAM.
sUS- % FINER
PENDED THAN
(T/DAY) ,002 MM
(80155) (70337)
5850 37
8.3 64
3.6 -
4.3 -
1.6 -
4200 33
3930 31
3890 24
7.6 -
5340 38
3500 35
1990 39
3920 22
1200 26
.98 -
8610- 35
2270 64
600 42
SED. SED.
susP. SUSP.
FALL SIEVE
DIAM. DIAM.
$% FINER & FINER
THAN THAN
.500 MM ,062 MM
(70345) (70331)
' - 95
- 85
- 35
- 41
- 39
- 76
- 97
100 -
-- 99
- 85
-- 87

OCTOBER 1979 TO SEPTEMBER 1980

SED.
SUSP.
FALL
DIAM.
% FINER
THAN
.004 MM
(70338)

43
69

43
38
33

49
45

49
25

42

44
82
51

SED.
SUSP.
SIEVE
DIAM.
% FINER
THAN
«125 MM
(70232)

100
90
64
63
72

SED.
SuUsP.
FALL
DIAM,
% FINER
THAN
.008 MM
(70339)

72

SED.
SUSP,
SIEVE
DIAM.
% FINER
THAN
»250 MM
(70333)

100
97
94
96

%

(

%

(

SED.

SusP.
FALL

DIAM.
FINER
THAN
016 MM
70340)

61
75

66
54
43

73
65

67
35

72

57
98
I}

SED.
SUSP.
SIEVE
DIAM.
FINER
THAN
500 MM
70334)

100
100
100
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@ RIO GRANDE BASIN 353
08396500 PECOS RIVER NEAR ARTESIA, NM -- Continued
WATER-QUALITY RECORDS

SPECIFIC CONDUCTANCE (MICROMHOS/CM AT 25 DEG. C), WATER YEAR OCTOBER 1979 TO SEPTEMBER 1980

ONCE-DAILY
' DAY ocT NOV DEC JAN FEB MAR APR MAY JUN JUL AUG SEP
1 11700 2850 7510 7960 8000 9450 15100 2200 10400 2330 1890 14900
2 11800 2830 7740 7790 7590 9450 12900 2470 11300 2310 2360 11700
3 11100 3000 7670 7960 7110 9720 13200 2700 12000 2280 2740 11600
4 10800 3160 7800 1840 6290 9900 14500 2720 11200 2290 3180 10100
5 10800 3400 7830 7960 6070 9810 13600 3240 11700 2290 3300 10200
6 10200 3470 7920 8070 6250 10100 13100 3420 13700 2290 3490 10900
! 7 11700 3730 7870 8010 6760 9900 13300 3800 13700 2290 3570 11300
. 8 14800 3980 7830 8070 7240 10300 12600 4170 13400 2320 3960 13700
9 14900 4030 77170 8130 7320 10400 12200 4520 13600 2300 4020 12400
10 14100 4270 77190 8060 7500 10500 12100 5050 13600 2290 4980 7230
i 11 13100 4400 7770 8200 7820 - 10400 12300 5470 14200 2300 5340 3850
v 12 13500 4510 7890 8260 7770 10500 12400 5530 16700 2290 5370 1460
; 13 15000 4540 7930 8450 7980 10700 12800 4680 14800 2330 5340 1390
14 15100 4910 7670 8450 8860 10700 3050 4940 18300 2280 6080 1480
E 15 15000 5210 7690 8320 8230 11100 2470 5120 21500 2270 5870 1900
é 16 14800 5300 7790 8320 7800 10900 2310 5220 13400 2170 5770 2280
17 14900 5370 7760 8320 7210 11100 2230 5530 12700 2020 2510 1920
é 18 38080 5960 8070 8520 7470 11700 2200 5830 11500 1860 2830 1870
19 2140 6110 7730 8720 7510 11400 2170 6270 11200 1700 3110 2040
a 20 1580 6340 7420 8780 7610 11700 2150 4520 12400 1530 4700 2640
f
f 21 1690 6470 7260 8790 7750 12100 2130 4640 14500 1240 6520 3450
i 22 1770 6720 7210 7620 8070 12600 2100 4820 16200 1260 6600 3810
23 1960 6740 7460 7840 7850 13500 2140 5050 18800 1180 5910 4270
] 24 1910 6980 7720 7960 7830 13900 2140 5560 3560 1160 5840 4900
25 1470 7210 7710 7680 8100 14800 2180 7160 2640 1170 5840 5540
r

! 26 1470 7190 7670 7730 8380 15300 2190 7620 2510 1160 6970 3330
1 27 1470 7320 7510 7900 8570 16400 2200 8080 2330 1280 7650 4540
28 1480 7490 7620 77%0 8910 26000 - 2210 8510 2320 1260 9620 1940
29 1640 7530 7690 7790 8880 15500 2110 9380 2350 1210 11000 3250
il 30 1930 7540 7970 7660 —-— 14900 2110 10300 2310 1350 10500 3370
Y 31 2250 —— 8080 7790 -~ 14000 - 10500 ——- 1390 11200 -——
‘ MEAN 8230 5290 7730 8090 7680 12200 6940 5450 11300 1850 5430 5780

WTR YR 1980 MEAN 7160 MAX - 26000 MIN 1160

TEMPERATURE, WATER (DEG. C), WATER YEAR OCTOBER 1979 TO SEPTEMBER 1980

ONCE-DAILY P
:. DAY ocr Nov DEC JAN FEB MAR APR - MAY JUN JUL AUG SEP
1 24.0 10.0 7.5 5.5 6.0 9.5 11.0 20.0 24.0 26.5 27.0 29.0
2 16.5 11.0 3.0 6.5 4.5 12.0 17.0 21.0 26.5 27.0 25.0 22.5
3 24.5 13.0 6.0 6.5 7.5 7.0 18.0 19.0 29.0 27.0 30.0 29.0
4 27.5 10.0 7.0 5.5 9.5 10.0 19.0 19.5 24,0 27.5 29.0 26.0
5" 23.5 10.5 6.0 5.0 9.0 10.5 17.0 24.0 31.0 26.0 24.5 27.0
6 16.0 11.5 9.0 7.0 9.0 13.0 22.0 24.0 29.5 26.5 28.0 24.5
7 25.0 11.0 5.0 5.5 10.5 12.0 18.0 25.5 29.0 27.5 23.5 26.0
8 18.5 11.0 10.0 5.0 8.0 12.0 20.0 26.0 26.0 27.0 30.0 27.0
9 15.0 14.0 9.5 8.0 4.5 15.0 12.5 23.5 26.0 27.5 29.0 24.0
% 10 14.5 11.5 10.0 5.0 3.5 15.0 20.0 23.0 25.0 27.5 28.0 20.0
11 22.0 13.5 11.5 8.0 4.5 15.0 23.0 22.0 25.0 26.5 26.5 21.0
12 16.0 11.5 7.5 9.0 6.0 13.0 21.5 22.0 28,0 27.0 24.5 21.5
13 15.0 12.5 7.0 10.5 5.0 18.0 20.0 20.0 33.0 . 27.5 23.0 24.5
14 15.5 11.5 5.0 10,0 8.5 10.0 10.0 19.0 30.0 28.0 26.0 23.0
15 22.0 11.0 4.0 12.5 12.0 14.0 13.0 21.0 28.5 27.5 25.0 24.0
16 24.5 10.0 3.0 9.0 12.0 15.0 15.0 19.0 29.5 28.0 27.0 24.5
17 17.0 7.5 3.0 9.0 6.5 13.5. 17.5 16.5 29.0 28.0 25.0 23.0
18 17.0 13.0 3.5 10.0 13.0 13.0 19.0 24.0 31.5 27.5 25.5 26.0
. 19 16.5 12.0 5.5 11.5 1.0 17.0 16.5 24.0 29.0 26.0 26.0 22.5
: 20 16.5 10.0 9.0 7.0 11.5 15.0 19.0 28.0 30.0 25.5 25.0 23.0
g 21 17.0 13.5 7.0 7.5 11.0 16.0 18.0 24.5 28.0 26.5 23,5 27.0
i 22 13.5 6.5 9.5 6.5 13.0 16.0 18.0 27.0 26.0 26.5 24.5 21.0
§~ 23 12.5 5.0 9.0 5.0 11.5 10.0 20.5 26.0 33.0 27.0 28.5 20.5
24 12.5 8.0 11.5 5.0 10.5 13.5 17.5 26.0 28.0 28.5 27.0 22.5
g 25 13.0 11.0 9.0 7.0 10.0 18.0 16.0 26.0 27.0 26.5 27.0 22.0
! 26 15.0 8.0 6.5 4.0 10.5 20.0 15.0 27.5 26.0 27.0 25.5 18.0
27 15.5 11.0 8.0 5.0 11.0 18.0 13.0 25.0 26.0 25.0 23.0 18.0
¢ 28 14,0 7.0 7.5 5.5 12.0 17.0 19.0 23.5 26.5 26.5 30.5 17.5
¢ 29 14.0 4.0 4.5 5.0 13.0 12.0 18.0 27.5 27.0 28.0 27.0 18.5
. 30 13.5 5.5 5.0 5.0 . -— 16.0 20.0 27.5 27.5 26.0 29.5 21.5
3 12.0 ———— 5.0 5.0 -—— 12.0 - 29.5 - 28.0 1.5 -
MEAN 17.5 10,0 - 7.0 7.0 9.0 14.0 17.5 23.5 28.0 27.0 26.5 23.0

WIR YR 1980 MEAN 17.5 MAX 33.0 MIN 3.0

R
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RIO GRANDE BASIN
08396500 PECOS RIVER NEAR ARTESIA, NM -- Continued
WATER-QUALITY RECORDS

SUSPENDED-SEDIMENT DISCHARGE, WATER YEAR OCTOBER 1979 TO SEPTEMBER 1980

MEAN MEAN
CONCEN- CONCEN-
TRATION LOADS  TRATION  LOADS
DAY (MG/L) (T/DAY)  (MG/L) (T/DAY)
OCTOBER NOVEMBER
1 58 3.9 398 177
2 29 2.0 310 125
3 5 2.1 237 88
4 70 3.6 214 76
5 47 1.6 198 68
6 32 1.0 180 55
7 218 7.7 151 42
8 22 .83 98 25
9 26 1.2 125 29
10 19 .72 117 27
11 23 .81 125 27
12 35 1.2 116 24
13 56 2.0 100 21
14 24 .97 90 18
15 30 1.2 86 16
16 36 1.5 159 30
17 23 .93 105 19
18 4360 6320 40 7.1
19 4760 9380 44 7.6
20 2650 5580 38 6.4
21 2130 2550 36 5.7
22 1510 754 56 8.9
23 1610 1830 178 28
24 3130 6420 2 3.5
25 3010 6730 35 5.4
26 2780 6550 30 4.6
27 2540 6210 115 17
28 2330 5520 34 5.0
29 1360 1440 23 3.4
30 855 531 16 2.4
31 617 290 - —-
TOTAL ~—- 60138.26 —— 972.0
MEAN MEAN
CONCEN— CONCEN-
TRATION LOADS TRATION  LOADS
DAY (MG/L) (T/DAY) (MG/L)} (T/DAY)
APRIL MAY
1 16 1.1 1160 1370
2 i3 .92 655 343
3 20 .97 513 240
4 31 1.8 505 202
5 28 1.6 612 216
6 43 2.3 271 75
7 40 2.3 45 10
8 40 2.4 32 7.2
9 29 1.6 19 3.6
10 41 2.3 35 5.9
11 42 2.4 35 5.3
12 43 3.9 93 26
13 1300 2010 56 13
14 2340 4030 36 5.0
15 2010 3360 37 4.4
16 2220 3710 28 4.0
17 1960 3390 30 4.4
is 2050 3760 34 5.9
19 2610 3640 156 56
20 2000 3630 402 106
21 1840 3440 366 63
22 1800 3350 330 47
23 1800 3430 226 24
24 1880 3640 66 5.5
25 1790 3540 45 3.6
26 1790 3910 40 3.1
27 1800 3860 75 5.7
28 1660 3200 51 3.7
29 1800 3570 46 3.0
30 1820 3630 49 3.2
n _— -— 60 4.4
TOTAL ~w- 63183.59 -——-  2868.9
TOTAL LOAD FOR YEAR: 296889.06 TONS,

MEAN
CONCEN-~
TRATION

(MG/L)

LOADS

(T/DAY)

DECEMBER

MEAN'
CONCEN-
TRATION

(MG/L)

63
56
64
49
63

21
19
277
3550
2890

2460
2010
1950
2050
1900

—
N

-

PR
W,

(S RSN N ) WO N BN D MWW

o N O W
e v s & o MR

O N AUV e on@EWL v

B U et bt et B R

« % s 2 e v

LOADS

J

163
4020
3800

3480
2930
2880
3160
3050

[SES I _WWE P

({T/DAY)
UNE

--- 23516.72

MEAN
CONCEN~
TRATION

{MG/L

207
7
11
43
6

a~ [0 - N

26
18
12

9
15
47
15
17

11
152
38
56
50

97
70
73
48
99
58

MEAN
CONCEN-
TPATION

(MG/L

1600
1300
1600
3950
1630

2080
2950
1890
1700
2650

1700
1770
1900
1740
1830

2940
2160
1690
1610
1800

1620
2410
1960
1590
1810

1570
1650
1510
1430
1300
1430

LOADS
) {T/DAY)
JANUARY

35
1.2
1.8
7.2

.97

NN O =N S -
P R
N N

(=) (= WUt i 0o Ww O B e O

.

(o R E )
[N EENp
.

N
N

B b
IR

-
w

233.77

LOADS
) (T/DAY)
JoLy

2520
2020
2560
6320
2820

3600
5220
3660
3400
5150

3300
3420
3690
3360
3450

5600
4200
3280
3110
3450

3170
4750
3970
3050
3370

2970
3070
2790
2820
2280
2110
108480

MEAN
CONCER-
TRATION

(MG/L)

LOADS
{T/DAY)

FEBRUARY

108
106
- 50
76
70

MEAN
CONCEN-
TRATICON

(MC/L)

.

o« s e s e

WO DWW O (=]

[N - QOB e O o

™)

LOADS
(T/DAY)

AUGUST

553
248
130
125

39

72
125
99
77
46

305
B4
35
24

~

A4
" e e a . .
W N s W b

W ot UT s B IHUL o

> oo w

j
(]

o

1564.96

MEAN
CONCEN-
TRATION  LOADS
{MG/L) ({T/DAY)
MARCH
13 1.7
10 1.3
8 1.0
7 .96
10 1.3
b 1.1
6 .73
7 .79
6 .66
10 1.1
9 1.0
8 .84
8 .84
6 .62
5 " .50
9 .80
10 .97
9 .87
8 .73
8 +65
11 .83
12 .81
8 .48
9 <46
20 .92
15 .65
15 .57
12 .49
16 <73
12 .52
14 .64
—— 25.66
MEAN
CONTEN-~
TRATION  LOADS
(MG/L) (T/DARY)
SEPTEMBER
40 1.5
30 1.7
39 1.5
25 <74
21 .54
‘13 .42
13 .39
17 .41
447 75
694 187
395 256
2110 6840
1580 2080
16€0 2430
1810 2760
3030 5680
$950 6670
4220 2460
3310 1510
2470 334
742 228
435 109
259 57
138 25
162 33
338 114
930 1090
1230 1190
8138 532
435 203
~~= 35470.20




Geoscience
Consultants, Ltd.

February 25, 1985

Mr. Richard Stamets
NMOCD

P.0. Box 2088

Santa Fe, New Mexico 87501

Re: Effluent Flow and Chemical Characteristics of Waste Streams
Regulated by Discharge Plan

Dear Mr. Stamets:

Navajo Refining Company, Inc. and Geoscience Consultants, Ltd.

are pleased to submit our report on effluent characteristics. Our
previous submission described the process at the Artesia Refinery and
presented chemical data on many individual waste streams. = Section
1.0-6.0 of the Discharge Plan also presented chemical analyses of the
evaporation pond fluids which represent the best composite sample of the
effluent streams.

In the initial meeting of September 17, 1984 it was decided that all
waste streams which are disposed of in the evaporation ponds would be
governed by this Discharge Plan. These streams are:

Effluent from the oil/water separator

Effluent from the water softener

Boiler blow down

Effluent from the oil recovery system

Liquid effluent from the heat exchanger bundle
cleaning area

Other liquid effluent which may be periodically
discharged into the conveyance ditch

O 0 00O

O

The chemical data on these waste streams were presented in Sections
1.0-6.0 of the Discharge Plan and are presented with this submission.
Note that samples from the evaporation ponds were analised for benzene,
toluene, xylene and ethylbenzene. Analyses of individual waste streams
were included for information only. Regulatory decisions should consider
the quality of the final effluent as characterized by analyses of the
effluent flowing to the evaporation ponds.

The flow data is shown in the Table. At the present time no data are
available for flow rates at the downstream end of the ditch.

500 Copper Avenue N.W. Suite 220, Albuquerque, New Mexico 87102 (505) 842-0001
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If you or your technical staff have any questions about this submission
please contact me at our Albuquerque office.

Sincerely,
Z%?SCIENCE CONSULTANTS, LTD.
a

ndall T¢ HickéquCKA f)
Vice President

RTH/mg
cc: Mr. Dave Griffin, Navajo

Mr. Joel Carson, Losee, Carson, Dickerson
M. David Boyer, NMOCD (2 copies)




DATE

6-6-84
6-7-84
6-8-84
6-9-84
6-11-84
6-12-84
6-13-84

6-14-84

6-15-84
6-18-84
6-20-83
6-21-84
6-22-84
6-23-84
6-25-84
6-26-84
6-27-84
6-28-84
6-29-84
6-30-84
7-2-84

7-3-84

7-5-84

7-6-84

Cleaning

EFFLUENT FLOW DATA

GPD

342,720
361,440
361,440
361,440
361,440
ditch north of the FCC
303,384
342,720
342,720
342,720
361,440
342,720
342,720
381,440
361,440
342,720
419,040
380,160
361,440
380, 160
342,720
342,720
342,720
380, 160

PH

12.0
12.5
11.0
13.0
12.0
13.5
11.0
13.0
13.5
9.5
9.0
9.0
10.0
9.5
8.5
9.0
9.5
10.5
11.0

12.5
10.0
9.5
9.5



DATE
7-8-84
7-10-84
7-11-84
7-12-84
7-15-84
7-19-84
7-20-84
7-23-84
7-24-84
7-25-84
7-27-81
7-30-84
8-2-84
8-3-84
8-6-84
8-7-84
8-8-84
8-9-84
8-14-84
8-15-84
8-16-84
8-17-84
8-20-84
8-21-84
8~22-84

EFFLUENT FLOW DATA.CONT.
GPD
361,440
361,440
342,720
303, 840
342,720
380, 160
380, 160
380, 160
361,440
380, 160
380,160
361,440
342,720
380,160
342,720
342,270
361,440
361,440
380,160
380,160
419,040
380, 160
380, 160
380, 160
380,160

PH
9.5
9.0
10.0
10.5
8.5
7.5
9.5
12.5
11.0
12.5
11.0
9.0
9.0
9.0
9.0
10.0
11.0
9.0
8.0
8.5
8.0
8.0
7.5
7.5
8.0




DATE
8-23-84
8-24-84
8-27-84

8-28-84
8-29-84

8-30-84
8-31-84
9-5-84

9-6-84

9-7-84

9-10-84
9-11-84
9-12-84
9-13-84
9-14-84
9-17-84
9-18-84
9-19-84
9-20-84
9-21-84
9-24-84
9-25-84
9-26-84
9-27-84
10-1-84
10-2-84

EFFLUENT FLOW DATA CONT.
GPD

380,160

361,440

361,440

380, 160
361,440

380,160

- 380,160

380,160
380,160
380,160
380,160
361,440
380,160
380,160
361,440
342,720
361,440
380, 160
361,440
342,720
342,720
361,440
342,720
342,720
361,440
342,720

PH
10.0

9.0

9.5

8.5
10.0

8.0
7.5
7.0
8.0
8.0
8.5
9.5
11.0
9.5
11.0
11.5
9.0
7.0
9.0
9.0
8.5
8.5
10.5
11.0
10.0
9.5



DATE
10-3-84
10-4-84
10-5-84
10-8-84
10-9-84
10-11-84
10-12-84
10-15-84
10-16-84
10-17-84
10-18-84
10-19-84
10~-22-84
10-23-84
10-24-84
10-25-84
10-26-84
10-29-84
10-30-84

10-31-84

11-1-84
11-2-84
11-5-84
11-6-84
11-7-84

EFFLUENF FLOW DATA CONT.
GPD
361,440
342,720
342,720
361,440
342,720
342,720
342,720
361,440
419,040
398,880
398,880
419,040
398,880
419,040
419,040
398,880
398,880
419,040
398,880
398, 880
398,880
342,720
380,160
303, 384
303, 384

PH
10.5
11.0
10.0

8.0

9.5
10.5
10.0
11.5

7.5

8.5

7.5

7.5

10.5

8.5
7.0
9.0
11.0
8.0
9.5
9.0
6.0
8.0
5.5
4.0
1.5



DATE
11-8-84
11-9-84
11-10-84
1-11-84
11-12-84
11-13-84
11-14-84
11-20-84
11-21-84
11-22-84
11-23-84
11-26-84
11-27-84
11-28-84
11-29-84
11-30-84
12-3-84
12-4-84
12-5-84
12-6-84
12-7-84
12-10-84
12-11-84
12-12-84
12-13-84

EFFLUENT FLOW DATA CONT.

GPD
380, 160
380, 160
342,720
342,720
380, 160
342,720
303,840

380, 160
380,160
342,720
342,720
380, 160
398,880
419,040
419,040
380,160
398,880
398,880
380,160
419,040
398,880
380, 160
419,040
398,880
419,040

PH
8.5
7.0
8.0
9.5
9.0
8.5
8.5
7.0
9.0

10.0
9.0
8.5

10.0

10.5
8.0

10.0

11.5

10.5

13.0
9.0
8.0
6.5
11.5

9.0

9.0



DATE
12-14-84
12-17-84
12-18-84

12-19-84

12-20-84
12-21-84
12-26-84
12-27-84
1-2-85
1-3-85
1-4-85
1-7-85
1-8-85
1-9-85
1-10-85
1-11-85
1-14-85
1-15-85
1-16-85
1-17-85
1-18-85
1-21-85
1-22-85
1-23-85
1-24-85

EFFLUENT FLOW DATA CONT.

GPD
398, 880
380, 160
342,720
419,040
380,160
380, 160
342,720
342,720
380,160
361,440
361,440
342,720
303, 384
342,720
342,720
303, 384

342,720
303, 384
380, 160
342,720
361,440
361,440
342,720
342,720
419,040

PH

9.5
6.0
7.5

— e — h,»,.«.wB.O..,.._ .

1.5
10.0
9.0
11.0
9.5
6.0
8.8
9.5
10.5
10.0
12.0
9.0
10.0
8.5
6.5
7.5
8.5
7.0
7.0
8.0
6.5

e e




DATE
1-25-85
1-28-85
1-29-85
1-30-85
1-31-85
2-1-85
2-4-85
2-5-85
2-6-85

EFFLUENT FLOW DATA CONT.

GPD
361,440
380, 160
380, 160
361,440
342,720
361,440
342,720
242,720
361,440

PH

7.5
1.0
7.0
6.0
7.5
8.5
7.0
9.0

9.5




HoLC 3-103
STANDARES

fs
Ea
Cd
Cr
CN

Fb
Hg
NO;
Se
Rg

Cl
Cu
fe

S0
10s
In
pH
Al

Co

tio

KNi
Fhenols
1SS
Cond.
cop

NH,

CRUDE URTT
PROCESS
(44, 411, £131

0.1
€0.1

€0.1

8035
.1
6.3

9.9

1202
18
64

TABLE 5-2
CHERICAL ANALYSES OF SELECTED WASTE
STREANS AT NAVAJO REFINERY (AFTER ERANVOLD, 1984)
(VALUES IN nG/L EXCEPT WHERE NOTED)

CAT. CRACKER SOUR KRTER ALKY, NEUTRALIZING
PEOCESS STRIFPER SEWER
SEFORE SOUR KATER EFFLUENT (45)
STRIPPER (et
<0.1 €0.1 7.8
€0.1 ', €0.1 <0.1
0.5 9.4 10.8
1.9 17.0 1.8
2160 560 2872
€0.1 0.12 18.8
9.0 9.5 3.6
710 250 0.26
BI7% 1702 8e70
2120 25¢ {
18¢ 1.7 1.4

ND & SO
DESALTERS
(13, €9

2524

(340
.0

‘1.0



y

Table 5-2 (continued)

BOILERS
“acC 3-103 S.0. N.D. N.O.
FARANETERS BOILER HIEH L0¥
RLOWDQKN FRESSURE PRESSURE
BOILER BOILER
(2 {t18) (€12)
fs .004 .003 .003
Ba <1 1 (.1
Cd <.01 {.01 .01
Cr .03 .05 (.05
CK
f 3.1 2.2 1.5
Fb .18 .14 .05
Hg
NOs .2 .4 05
Se
&g .05 €.03 .05
u €.05 €.03 .05
(| 127 ' 13 44
Cu .0 <.03 <.03
fe 1.9 0.65 0.25
Kn .07 €.03 .03
SG 1549 1242 693
108 4120 2873 1897
In 06 (.01 (.01
pH 11.6 11.6 11.2
al (1.0 (1.0 1.0
B
Co .01 .02 .04
tio <.3 .5 .3
3] .05 .05 (.05
Fhenole
1SS 20 0 0
Cond. 4600 S000 2890
0o 116 ¢ 0
NH,



Table $-2 (continyed)

COBLING TOwERS

Nace 3-103 N.D. COOLING S.D. S.D. N.D.
STANDARDS TONER ALKY TEC COOLINE fCC
BLONDORN COOLING TCWER TOKEF: COOLING TONER
BLONDOKN BLO%DOKN FLOYDORN
(410} (£1) (416}
hs -004 .00} 011 .001
Ea .1 .1 .1 .1
Cd (.01 {.01 {.0t <.01
Cr .06 1.65 .05 .22
N '
F 1.6 o 4.4 2.2 1.6
Pt .05 .03 €.0S .05
Hg '
N 0 .3 9 .2 .3
Se
Ag <.05 .05 {.05 €.05
] .05 €.05 €.05 .03
C1 48 33 44 47
Cu <.03 .03 .03 .03
fe .03 -3 oo €,05. - o £,08
fin <.03 .07 .03 .03
S0 1077 1441 123¢ 1067
TDSe 1906 27132 1694 1973
In .48 28 .0} A7
pH 1.6 8.9 1.1 8.0
al (1.0 1.0 1.9 <1.0
E
Co <.01 01 .02 01
Ko .3 .9 .5 (.5
i .05 .07 €.05 .05
Fhenols
1SS 13 0 &7 ¢
Cond. 9 [ 108 1800
£ao 1850 15

NH, 0




QUALITY OF WATER IN
EVAPORATION PONDS



ANALYUCALLAHOQATORHBJNC
TO: Geo Scilence DATE: 8 November 1984
500 Copper Ave. N.W. 1080, 1040
Albuquerque, NM
ANALYTE SAMPLE ID/ANALYTICAL RESULTS
11184 103184 103184
1330 1432 1240
Well 28 Well 45 Well 46
Benzene <0.005 mg/1 <0.005 mg/1 <0.005 mg/1
Toluene <0.005 mg/1 <0.005 mg/1 <0.005 mg/1
Ethylbenzene <0.005 mg/1 <0.005 mg/1 <0.005 mg/1
Xylenes <0.005 mg/1 <0.005 mg/1 <0.005 mg/1
103184 103184
1520 1550
. Well 47 Fire Pond
*.
Benzene <0.005 mg/1 <0.005 mg/1
Toluene <0.005 mg/1 '<0.005 mg/1 ‘
Ecthylbenzene <0.005 mg/1 <0.005 mg/1
Xylenes <0.00S5 mg/1 <0.005 mg/1
Well 3 Well 5 Well 12
NO 3 as N <0.01 mg/1 <0.01 mg/1 <0.01 mg/1
NH 4 1.16 mg/1 2.5 mg/1l 0.25 mg/1
CN <0.01 mg/1 <0.01 mg/1 <0.01 mg/1
Benzene <0.005 mg/1 <0.005 mg/1 <0.005 mg/1
Toluene <0.005 mg/1 <0.005 mg/1 <0.005 mg/1
Xyleunes <0.005 mg/1 <0.005 mg/1 <0.005 mg/1
Ethylbenzene <0.005 mg/1 <0.005 mg/1 <0.005 mg/1
Well 13 Pond ] Pond 3
EE— SRS
NO 5 as N <0.01 mg/1 <0.01 mg/1 <0.01 mg/1
CN 0.09 mg/1 0.4 mg/1 0.2 mg/1
Beazene 0.254 mg/1l 0.711 mg/1 0.027 mg/1
Toluene 0.345 mg/1 0.588 mg/1 <0.005 mg/1
Xylenes 0.389 amg/1 0.591 mg/1 <0.005 mg/1
‘ Ethylbenzene <0.100 ug/1l 0.240 mg/1 <0.005 mg/1




TO: Geo Scieance DATE: 8 November 1984

500 Copper Ave. N.W. 1080, 1040
Albuquerque, NM Page 2 of 2
ANALYTE  SAMPLE ID/ANALYTICAL RESULTS
Pond #] NOMINAL DETECTION LIMIT
floating film
N03as N 0.01 mg/1
NH 0.1 mg/1
CN 0.01 mg/1
Benzene 0.617 mg/1 0.005 mg/1
Toluene 0.467 mg/1 0.005 mg/1
Xylenes 0.463 mg/1 0.005 mg/1
Echylbenzene 0.20! mg/1 0.005 mg/1

REFERENCE:“S:andard Mechods for the Examinacion of Water and Wastewacter
15ch Edicton, APHA, N.Y. »1980.

An invoice for 6ervices 1s enclosed. Thank you for contaccing Assaigat
Laboractories,
Sincerely,

V. Ak,

Jemint fed) v, Samich, ph.p.
La oracory Direcctor
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Navajo Refining Co!

~CUAOLER ay GITOUT |
. apoacss  Drawer 159 . L:-,“g L%ME {
g © ¢y Artesia, NM 88210 : IR
. . attention  Ed Kinney [{ [Ek QE
VOICE N0 104223 HHMIA R
SAMPLES RECEIVED 4/24/81 CUSTCIAER ORDER NUMBER P.0._# 20030
TYPE OF ANALYSIS Water
Sample Type of
‘Identification " Analysis mg/1iter
Navajo West Pond Acidity 13 |
Alkalinity, "P" (as CaCOB) < 1
Barium . 0.2
Biochemical Oxygen Demand 116
Cadmium 0.003
E Chemical Oxygen Demand 10
¥ chloride ﬁ%
e Chromi um 0.04 !
g Chromium 6+ < 0.01
Copper < 0.001 \
1 - Fluoride 6.6
. 0 Hardness (as CaCO3) 760
@ ] Iron 0.06
. Lead 0.002
T Magnesium 6
Nickel 0.01
pH Units 7.7
Phenols 0.04
Alkalinity, "M" 173
Solids, Total Dissolved _ 2930
S Sul fate 885
R Sulfide . : 25.1
i Zinc : < 0.1
S T ?: .- ‘
“ " Sample Analysis by: BP
Date and Time of Analysis: BODS: 4/24/81 @ 1600 hrs. -
-~ pH: 4/30/81 @ 1400 hrs. :
.+ ~.- Method of Analysis: BOD; - 5 day incubation
' pH electrode

————

C- - C

bt e

-

APPROVED ax,_,___é———:-/f—r—f‘" ———

Elmer D. Martinez, Director of Quality Assirance
4/30/81 PAGE 4 OF 13 PAGE
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Navajo Refining Con

|

CUdi, tLA S B0
aporess Orawer 159 [;[..g E
cirv  Artesia, NM 88210 j
ar1entior:  Ed Kinney [‘1 [‘E ’(
INVOICE 80 104223 ¥ (J
SAMPLES RECEIVED =~ 4/24/81 " | CUSTCMER ORDER NUMBER P.0. # 20030
TYPE OF ANALYSIS Water -
Sample Type of
L Identification ‘Analysis: mg/11iter
o Navajo Middle Pond Acidity 29
L Alkalinity, "P" (as CaCO3) < 1
o Barium < 0.1
' Biochemical Oxygen Demand 116
. Cadmium 0.002
¥, Chemical Oxygen Demand 363
o Chloride 1468
Chromium 0.1
Chromium 6+ < (.01
e Copper < 0.001
" Fluoride 7.4
£ Hardness (as CaCo, ) 1060
Iron 0.06
Lead < 0.001
- Magnéesium 96
Nickel. < 0.01
pH Units 7.4
Phenols 0.027
Alkalinity, "M" 349
Solids, Total Dissolved 4020
Sulfate 1050
: Sul fide 13.4
v Zinc < 0.1 w7

.

Sample Analysis by:

Date and Time of Analysis: BOD, : 4/24/81 @ 1600 hrs.

pH: 4/30/81 @ 1400 hrs.

Method of Analysis: 800, - 5 day incubation

" pH:electrode

C=- - C

4

APPROVED ev‘éfd;—;z’«—""«c“w .—,:.-.--'\ )

Elmer D. Martinez, Director of Quality Assurance
OF 13 PAGE

4/30/81

(vt enenbes e Fo e 7irnenes v s et =t Dl 1tioa e

PAGE 3




f |

-cusiciita  Navajo Refining Conl y

aporess  Drawer 159 : {L &
civ  Artesia, NM 88210 : ‘
atientior Ed Kinney , ’ - [, ; '(f“
INVOIGE N0 104223 ' IINA RIS
SAMPLES RECEIVED  4/24/81 CUSTCMER ORDER NUMBER P.0. # 20030

TYPE OF ANALYSIS Water

Sample Type of
Identification - " Analysis ‘mg/liter
‘ Navajo East Pond Aczdity 10
Alkalinity, "P“ (as CaC0,4 ) < 1
Barium < 0.1
Biochemical Oxygen Demand 72
Cadmium 0.002
“Chemical Oxygen Demand 225
Chloride 1632
Chromium 0.1
Chromium 6+ < 0.01
Copper - 0.002
Fluoride 5.8
4 Hardness (as CaCO ) 1160
QJ/' Iron 0.1
S / Lead, < 0.001
- Magnesium 110
Nickel. ' < 0.01
pH Units 7.2
Phenols < 0.001
Alkalinity, “M" 214
Solids, Total Dissolved 4920
Sulfate N 1520
. . - Sulfide -0.36
ST © Zinc _ < 0.1

" _$ample Analysis by: BP
Date and Time of Analysis: BOD.: 4/24/81 @ 1600 hrs. -
pH: 4/30/81 @ 1400 hrs.
Method of Analysis; 8005 - 5 day incubation
pH:electrode

l
%rns:c_': APPROVED GM%QWH
T Tt Elmer D. Martinez, Director of Quality Assurance
== 4/30/81 PAGE 2 OF 13 PAGE

CoNntrrmle foarm EAvirOanmmrmemr =l Dalluition inc.
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STATE OF NEW MEXICO

ENERGY anvo MINERALS DEPARTMENT
| OIL CONSERVATION DIVISION

" February 7, 1985
TONEY ANAYA

. POST OFFICE BOX 2088
GOVERNOR STATE LAND OFFICE BUILDING
SANTA FE, NEW MEXICO 87501
(50%) 827-5800

CERTIFIED MAIL -
RETURN RECEIPT REQUESTED

Mr. Randall T. Hicks,

Vice President '
Geoscience Consultants, Ltd.
500 Copper Avenue, N.W.

Suite 220

Albuquerque, New Mexico 87102

Re: Ground Water Discharge Plan (GW=-28) for Navajo'
Refinery, Artesia “

Dear Mr. Hicks:

The New Mexico 0il Conservation Division Environmental Bureau
has reviewed your December 7, 1984, discharge plan submittal
for the Navajo Refinery. We have some comments and questions
on the material submitted and requests for additional

‘ clarifying information. Also, in a meeting with you on
January 24, 1985, several substantial issues regarding
discharge plan coverage and future work efforts were raised. I
will discuss these issues first and then provide our specific
comments on the material submitted.

Discharge Plan Issues

1. During the meeting of January 24, 1985, the hydro-
carbon product recovery system and its relationship
to the ground water discharge plan was discussed.
You requested that the issues remain separate except
that water discharges from the recovery system to the
conveyance ditch would be covered under the discharge
plan. We are agreeable to your request to cover the
product recovery system under WQCC Section 1-203
instead of WQCC Part 3 Regulations. However, such
approval is contingent on your written assurance that
you will comply with the provisions of Section
1-203.A., and your agreement that the existing
compliance schedule or approval of the discharge plan
will not exempt you from Section 1-203. If agreed
to, use of Section 1-203 will be limited to past
petroleum product discharges; action to be taken to




Mr. Randall T. Hicks, Vice President Page 2

protect ground water in the event of future spills
must be covered in the discharge plan.

The WQCC Regulations do not provide exemptions for
discharges covered under the RCRA regulations.
Therefore continuing discharges of RCRA-regulated
effluent or leachate (such as to the land farming
area) are also subject to the WQCC Regulations. If
the RCRA land-farm disposal system is performing as
designed to protect grocund water from heavy metals
and toxic organics, it is also 1likely to be
protecting ground water from degradation by non-RCRA
contaminants such as chlorides, sulfates and total
dissolved solids regulated under WQCC rules. To
demonstrate this Navajo must submit sufficient
technical information on frequency of application,
quantities, total volumes, conditions of application,
monitoring currently performed, etc. This
information will be reviewed for WQCC adequacy. If
needed, additional analyses of samples for some key
WQCC constituents may have to be performed as part of
the discharge plan. Similar information also should
be submitted for any RCRA approved site currently
receiving discharges.

Demonstration that continued use of the 3-mile
unlined conveyance ditch does not provide a hazard to
ground water will be very difficult. This ditch
transfers all refinery wastewater to the evaporation
ponds, contains levels of benzene and other
constituents in excess of WQCC standards (as
evidenced by pond levels exceeding these standards),
and contains other pollutants discharged from the
oil-water separators. Information provided in the
discharge plan indicates that a very shallow aquifer
exists at depths betwen 15 and 30 feet beneath the
refinery. At a specific conductance of about 2500
umhos/cm (Appendix B), the quality of this so-called
"perched" aquifer is good and apparently has provided
water for stock (p. 4-11). The potentiometic map
(Figure 4-7) shows water movement to the east toward
the river. The same geologic conditions and shallow
useable ground water are likely to occur in the area
of the ditch until the Pecos Valley alluvium is
reached. This water must be protected from any ditch
discharges that would cause exceedance of ground
water standards. The contention (p. 6-2) that the
ditch is self-lined due to deposition of asphaltic
material has not been demonstrated and no information




Mr. Randall T. Hicks, Vice President Page 3

on ground water quality along the ditch has been
provided. Even if several monitoring wells along the
3-mile length showed no contamination, this would not
be assurance that contamination is not occurring in
between the monitoring points. The ditch is a
possible line source of recharge and investigation of
specific hydrologic conditions along its entire
length would be time-~consuming, expensive, and very
possibly inconclusive. Navajo is strongly encouraged
to look at other alternatives to the unlined ditch
for transfer of effluent to the ponds.

Navajo should continue the hydrogelogic studies it is
conducting in the vicinity of the evaporation ponds.
Alternatives other than pond lining are available for
discharge plan approval under Section 3-109.C. of the
Regulations.

Specific Comments/Questions

HYDROGEOLOGY:

l.

2.

Are wells numbered 45, 46, and 47 the waste
conveyance monitor wells referred to on p. 3-1?

Provide a table listing available information
(location, owner, date drilled, depth, aquifer or
water bearing zone, water level, date measured, use,
etc.) for all water wells (except those drilled by
Navajo) within one mile of the refinery property, one
mile either side of the conveyance ditch, and within
one mile of the evaporation ponds (on both sides of
the river).

A statement om p. 4-1 asserts that Pecos Valley v
alluvium is not used for any purpose in "this area.”
What is .the extent of the referenced area and what is
the source of water for the windmill in the NW/4,
SW/4 of Section 12, Township 17 South, Range 26 East,
and the water well listed on Figure 4-9?

What is the source of information for the geologic
map shown in Figure 4-1?

Provide a legible copy of Figure 4-2 and provide
units for permeability and other 1listed soil
characteristics.




Mr.

10.

11.

12,

13.

14,

15.

le6.

Randall T. Hicks, Vice President Page 4

Clarify whether the depth to the top of the
Queen formation is 150 or 200 feet (p. 4-10).

The depth and aquifer designation for well 6612 1is
incorrectly drawn on Figure 4-3.

Describe the characteristics and extent of the
Bower Sand shown on Figure 4-3. This sand was not
discussed in the discharge plan submittal.

Several of the well records in Appendix A from

the State Engineer's Office have critical information
that is illegible. Provide legible logs or tabulate
the critical information (eg. depth of well, depth to
water upon completion, major water-bearing strata,
etc.).

Logs for Navajo wells #2, 4 to 8, 10 and 11, 14 and
15, A to J, and the product recovery wells are
missing. Provide the 1logs if available or a
narrative on construction information, date, depth,
use, etc.

The photocopies of thé sample log for wells AA
through AI, and R through T are illegible in part.
Provide legible log copies.

What is the source of the apparent artesian head

in the perched water unit and shown in Figure 4-6?
Do all monitor wells near the refinery exhibit these
apparent artesian conditions?

Is there any apparent source of recharge or discharge
(pumping) that could account for the potentiometric

anomalies described on p. 4-12 for wells #19 and 34

and 29, 37, 39 and 40? ‘

What is the hydrologic relatlonshlp of Eagle Draw to
the perched shallow artesian zcne?

Provide the conductance vs. discharge vs. relation-
ship for the Pecos River near Artesia for October
through April 1982 and 1983.

The potentiometric surface map at the evapor%tion

ponds (Figure 4-9) shows ground water levels several
feet above river elevations., Water movement to the
north or south could be inferred from differences in
these elevations. The time of year the measurements




Mr.

Randall T. Hicks, Vice President Page 5

17.

i8.

19.

20.

21.

22.

23.

were made was omitted from the figure. To determine
what the actual situation is and verify the accuracy
of the statement on p. 4-14 that the gradient is
reversed at low flow, additional shallow subsurface
information needs to be obtained. This should
include comparison of seasonal water levels in the
river with those in the pond monitoring wells.
Frequent water level measurements by hand or through
use of a water level recorder may be needed to make
this determination. Seepage from the ponds producing
a ground water mound may also contribute to high
water levels in pond monitor wells.

Figure 4-9 shows water levels to be higher in
pond 3 than in upstream pond 2. If the dike(s) has
been breached, why are the levels unequal?

Is Navajo's property boundary given by the heavy
black line in Figure 4-9? 1If so, provide the names
and show the locations of the property owners
immediately adjacent to the ponds.

Regarding the conveyance ditch, does Navajo own the
ditch or have an easement? If an easement, provide
the name and location of the property owners.

Provide a map showing the current 100-year flood
plain at the refinery and the maximum 100-year
flooding that could occur after the city makes
changes in the Eagle Creek drainage. Indicate the
status and proposed completion date of the flood
control efforts (eg. planning only, money allocated,
under construction).

Figure 4-9 shows that dike levels at the ponds are 10
to 14 feet above the river rather than the 16 to 18
feet given on p. 4-15. Clarify this discrepancy.

On Figure 4-9, where is monitoring well #16 located?
What are its completion details?

Provide the 100-year floocd plan map in the vicinity
of the end of the conveyance ditch and the ponds.
Show on the map the 1932 flood stage of 17.4 feet and
the 13.76 feet stage of 1954. Show the extent and
frequency of the largest discharge expected under
controlled discharge conditions. What precautions
have been taken to protect the conveyance ditch and
ponds from such releases?




Mr. Randall T. Hicks, Vice President Page 6

WATER QUALITY:

1.

Provide a summary of water quality characteristics
of the San Andres and upper Queen aquifers in the
refinery area.

Contrary to the statement on p.4-16, the water

quality in the Pecos River Valley alluvial sand/silt

agquifer has not yet been sufficiently characterized

by Navajo. Background gquality cannot be defined

until seasonal variations, and ground water flow

direction(s) are known. Since pond seepage appears \
to have affected some close monitoring wells,

analyses of water samples from those wells would not

be representative of the back- ground water quality.

Analyses of the Pecos River up and downstream of

the ponds and at low flow should be made to
characterize river quality and any effect of pond
seepage on NM Stream Standards. T

Which "well water" is referred to in the 4/30/81

CEP Analysis labeled "Page 1 of 13 pages?" Where is
this well located? What are its depth and completion
details? From what zone is it producing?

On page 4-17, the statement is made that direct
contamination of ground water at the refinery is
unlikely due to the presence of artesian conditions
and that contamination could be occurring due to
contact between artesian water in the wellbore and
hydrocarbons in the soil. While we believe this
could be true for some individual wells, the presence
of floating product up to several feet in thickness
in at least ten of the wells, as shown in drilling
logs, shows that product has indeed moved downward
despite apparent artesian conditions. There is also
the possibility that the artesian conditions are
recent and localized, and contamination predated a
rise in water levels and pressures to current
elevations. This statement needs to be revised to
reflect actual conditions. .

The last paragraph of page 4-17 asserts that the

ground water of the shallow, perched-water unit is 1)

of limited extent, 2) not utilized by any off-site

wells, and 3) not connected with any other aquifer. =
Navajo has not conclusively demonstrated the

correctness of these assertions (see issue 3 above).
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Even if the situation is as Navajo suggests, this
ground water is to be protected for present and
potential future use since it can be used as a water

supply and has an existing concentration much less
than 10,000 mg/l TDS.

Provide TOC, Chloride, Sodium, and sulfate data
for the TEL and colony areas (see Appendix B).

Although Navajo will provide additional effluent

flow and quality characterization in the February 25,

1985 submittal, the following deficiencies were found

in the December 7, 1984, submittal:

(a) Where were effluent rateés measured? Flow
measurements o o be made at the keginning
and end of the J.::cii.

asad
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(b) No analysis was provided for waste stream

#14 (Desulfurizers).

(c) Table 5-2 does not provide analyses for
benezene, toluene, ethylbenzene, xylenes, or the
other WQCC organic standards. The presence or

likelihocd of toxic pollutants has not been
discussed.

PLANT PROCESSES:

1.

2.

Are injection wells used for disposal of any produced
water or any refinery generated wastewater?

In addition to the information provided in Section
5.3.1., provide additional information on the fire
pond. Include engineering information (size, depth,
volume, liner, discharge rates in and out), range of
TDS and flow variation from individual boilers, and
use of additives (chromates, phosphates, organics,
etc). Provide information on uncontaminated ground
water guality in the pond vicinity.

Discuss the TEL pond, its use, dates of use, type
of effluents, ciosure procedures, and if it is under
a RCRA monitoring plan. This information will be

useful in interpretation of the subsurface hydrologic
data.
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4, Provide construction details for the ocil-water
separators. Provide residence times prior to sludge
removal, frequency of sludge removal, and residence
time after removal.

5. Describe the blending operations, additivites
used, and storage and drainage for this area.

6. In Table 5-2, indicate the type of chromium
analysis performed. Is the analysis for CN listed in
Table 5-2 for streams #3 and #9 in error?

7. Waste stream #18 is not on drawing 5-2 but an
unnumbered waste stream is present on the drawing.
Clarify the waste -stream numbering.

8. Does Navajo have any underground storage tanks?

Please provide three copies of all future submittals (including

maps and cdrawings), so that additional copies are available for

field office use and public review. If you have any questions

regarding these comments or the additional information

requested, please contact me at the above address or by’
‘ telephone at 827-5812.

<f;3cerely,
DAVID G. BOYER /
Hydrogeologist :
cc: OCD Artesia Field Office
NMEID Hazardous Waste Section
NDavid Griffin. Navain Refinina Co.
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1.0 EXECUTIVE SUMMARY

Navajo Refining Company, P.0O. Drawer 159, Artesia, New
Mexico, 88210 discharges approximately 405,200 gallons per day of
0il refinery wastewater to evaporation ponds. The refinery is
located in Section 9,T. 17S. R. 26 E. and the 85 acre evapora-
tion ponds are located 1in Section 12,7.17 S, R. 26 E. MWastewater
from the process units flows through an oil/water separator to
remove the bulk of the hydrocarbons discharged withlthe waste-
water. The refinery's effluent has a total dissolved solids
content of 2000-4000 mg/1. The ground water near the evaporation
ponds is at a depth of 8 feet with a background total dissolved
solids content of about 15,000 mg/1. In the refinery area the
"shallow aquifer'" (upper Queen Formation), which is at a depth of
150 to 250 feet below land surface, exhibits nearly 100 feet of
artesian head. The total dissolved solids content of the ground
water in this aquifer is about 500-1000 mg/1. About 15 feet below
land surface a 2 to 5 foot thick water-bearing unit is present in
the Refinery area. This unit exhibits some artesian pressure and

has a total dissolved solids content of about 1500 mg/1.
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2.0 LOCATION AND PHYSIOGRAPHY
2.1 LOCATION

The Navajo Refining Company's plant facilities and waste-
water management system are located in and near the town of
Artesia, in Eddy County, New Mexico. The refinery's processing
plant and much of the waste management system is located within
the city limits, in the west 1/2 of Section 9, T. 17 S., R. 26
E. The associated wastewater evaporatijon facilities are located
in Sections 1, 2, 9, 10, 11, and 12 of T. 16 S., R. 26 E., and in
part of the west 1/2 of Section 6, T. 16 S., R. 27.E. (Figure
2-1).
2.2 PHYSIOGRAPHY

Artesia lies in the Eastern Plains of New Mexico; a broad,
flat plateau with a local elevation of 3300 to 3400 feet above
sea level. Topography in the Artesia area slopes gently (15 to
20 feet per mile) to the east, and is drained by the nearby Pecos
River (Figure 2-1). The region is semiarid, with rainfall
averaging less that 11 inches per year, Soils are typically of
the Arno, Harkley, Pima and Karro associations, developed by deep

weathering of bedrock or old alluvium (USSCS, 1971).
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3.0 BRIEF HISTORY OF QPERATION

Thé refinery began operatioﬁs in the 1920's. The technology,
size and ownership of the facility have changed numerous times
since commencement of crude processing. Until 1969, the North
Division and the South Division were operated by Conoco. Navajo
then purchased both units and began to further integrate the
operation into a single refinery capable of processing New Mexico
sour crude (an asphalt-based crude with a high sulfur content) in
the South Division and New Mexico intermediate crude (a paraffin-
based crude produced mainly from the Abo Formation) in the smaller
North Division.

Since the 1970's Navajo has constructed over 50 monitor
wells and product-recovery wells to address the environmental
concerns at the facility. The installation of four product-
recovery trenches has resulted in a significant reduction in the
total amount of hydrocarbons which exist 1in soil. Hydrocarbon
product recovery will continue and, if necessary, be expanded to
insure environmental protection.

Ground-water monitor wells are also in place throughout the
refinery to assist in delineating soil contamination by hydro-
carbons, for RCRA monitoring of landfarms and other RCRA disposal
facilities, and to monitor the integrity of the waste conveyance

and evaporation facilities.

3-1
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In addition to ground water monitoring, Navajo maintains a
strict manifest and record-keeping system. This system helps to
insure that all waste is handled and disposed of properly. This

system is in compliance with all applicable RCRA regulations.
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4.0 DESCRIPTION OF PHYSICAL ENVIRONMENTiAT SITE
Four water-bearing units are present beneath the Navajo

Refining Company facility:

o The San Andres Formation

o The upper Queen Formation

0 Alluvium in the Pecos River Valley

o Small, discontinuous perched-water aquifers

in the Seven Rivers Formation
The San Andres and upper Queen formations are the

principal aquifers of the Artesia area (Welder, 1983). The San
Andres also locally called the deep or artesian aquifer has been
extensively developed for industrial, municipal and agricultural
purposes. This unit is under considerable artesian pressure. The
upper Queen in the Artesia area is principally used for individual
domestic wells, but some larger capacity wells completed in this
unit are employed for irrigation. Unlike the "shallow" aquifer
in the Roswell area, water-bearing sand units in the upper Queen
exhibit artesian head. Adjacent to the Pecos River a third
water-bearing unit is present: the Pecos River Valley alluvium.
This unit is not currently utilized in this area for any purpose

due to its poor water quality. Within the Seven Rivers Formation

4-1




isolated permeable sands and fractured evaporites will produce

small quantities of poor qua]ity‘water. These isolated units may
show a few feet of artesian head. One such unit is present about
15 feet below the Refinery. The evaporation ponds and portions of
the conveyance ditch lie on the flood plain of the Pecos River and
Eagle Draw. However, numerous flood control structures up
stream from Navajo have eliminated most of the flooding potential
of the facility.
4.1 GEOLOGY

The town of Artesia and the Navajo site are underlain by
thin (20 feet or less) layer of soils, alluvium and weathered
bedrock, which generally conceals subcrops of the Artesia Group
(Permian). As seen in the explanation of figure 4-1, the Artesia
Group consists of carbonates, evaporites and shales deposited in
a backreef environment. The Artesia area 1is located on the
northwestern shelf of the Permian Basin and basinward (south-
easterly) stratigraphic dips of 1 to 3 degrees are typical.

Structure in the Artesia area is expressed as gentle (1-3
degree) southeasterly dips, wiih few other features. One fault
(inferred from subsurface data) is mapped in the area. This
fault trends about N. 40 E. through sections 11, 12 and 14
(Figure 4-1), and is apparently a normal fault with the northwest
block downthrown. This structure parallels the other major
structural elements of this area, such as the Y-0 and K-M
"buckles" or fault zones (Kelley, 1971).

In Section‘12, the fault appears to pass beneath the Navajo

Refining Company's evaporation ponds near the Pecos River.

4-2
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Although the fault may cut across all known and potential
aquifers, there are several reasons why the fault is not a
potential conduit for ground water contamination. First, faults
in evaporites (Queen, Seven Rivers) typically "heal" or self-seal
by flowage and recrystallization of gypsum and anhydrite. Second,
the net hydrostatic head of the shallow and deep artesian aquifers
is upward and would prevent any downward flow.

4.2 GEOMORPHOLOGY AND SOILS

The Artesia region 1is located on a broad, gently sloping
plateau which has developed as a result of in-situ weathering of
flat-lying carbonate and evaporitic bedrock. Localized areas of
valley fill (Pecos River Valley and major arroyos) form the only
other significant substrate for soil formation. Within soil
series formed on a particular substrate, soil properties vary as
a result of differing grain size; land slope and available
moisture. Figure 4-2 shows the distribution and properties of
soil types in the Artesia area. The Navajo plant site is located
in an area of Karro Loams (USSCS, 1971). These soils are develop-
ed on deeply weathered calcareous rocks, and are moderately
permeable. Much of the refinery site area has been filled,
graded and leveled, leaving little natural soil in place.

The effluent ditch (Figure 2-1) parallels Eagle Creek, and
is constructed in soils of the Pima Series. These dark,
calcareous loams develop on carbonate bedrock and carbonate-rich
alluvial material. They are moderately permeable and have a high

water-holding capacity.
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The evaporation ponds are built on soils of the Arno Series
which develop on fine, silty alluvium in the Pecos River Valley.
These soils have low permeability and high waterholding capacity.
4.3 REGIONAL HYDROGEOLOGY

The Artesia area is located in the Roswell-Artesia artesian
water basin (Welder, 1983). The two principal ground water
reservoirs are the artesian San Andres aquifer, and two shallow
aquifers (Queen Formation and valley alluvium). Local, perched
water—bearing units with small storage capacity also occur in
isolated stratigraphic traps. MWith the exception of some wells
located in valley alluvium immediately adjacent to the Pecos
River, all wells in the Artesia area exhibit some degree of
artesian head. Deep (800-1200 feet) artesian wells are completed
in the Grayburg-San Andres formations, and have static water
levels 50 to 80 feet below ground level. The deep aquifer is
confined by shales and evaporites of the lower Queen Formation.

Shallow aquifer wells (150-250 feet) produce from the upper
sands of the Queen Formation, and are confined by aquitards of
anhydrite, gypsum and shale in the overlying Seven Rivers
Formation (Figure 4-3). Water levels in shallow wells range
from 40 to 60 feet below ground level.

Regionally, some wells tap the shallow, perched "gyp water"
reservoirs in stratigraphic traps 1in the upper Seven Rivers
Formation. These waters are effectively isolated from both major

aquifers. Even in very shallow wells (20 feet) these perched

zones exhibit 3 to 5 feet of artesian head.
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Thg regional potentiometric surfaces of the deep and shallow
aquifers are shown in figures 4-4 and 4-5. The two potentio-
metric surfaces have very similar elevations (about 3300' msl),
with the deep artesian aquifer's éurface slightly above the
shallow aquifer's surface.

Both aquifers produce water for irrigation, industrial and
domestic purposes. Water quality 1§ variable from 500 to over
5000 ppm total dissolved solids, and in general the more saline
waters are found at greater depths and/or to the east.

4.4 GROUND WATER HYDROGEOLOGY

The deep artesian aquifer is the major source of ground
water in the Artesia area and supports most of the large local
agricultural industry. Artesian water, of quality ranging from
500 to over 5000 ppm TDS, is found in the San Andres and Grayburg
formations (Permian) at depths of éSO to 1250 feet below the
surface (Kelley, 1971). This aquifer system is recharged along
San Andres outcrops in the Sacramenté Mountains west of Artesia.
In the early 1900's many wells in this aquifer flowed 1000 to
3000 gallons per minute (gpm), but extensive withdrawals have
lowered the head to about 50 to 80 feet below the land surface
(Figure 4-4). The artesian aquifer is confined by the impermeable
(or very slightly permeable) carbonates, shales and evaporites

which comprise much of the overlying Queen and Seven Rivers
formations (Figure 4-3). Its potentiometric surface is typically
slightly above the shallow aquifer's upper surface (Welder, 1983).

The shallow aquifer, which has been described as a "water

table" aquifer, 1is in fact a second artesian aquifer. With the
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exception of wells drilled immediately adjacent to the Pecos
River nearly all sha]jow—aquifer wells exhibit 100 to 150 feet
of artesian head. Shallow wells typically produce from sands in
the upper Queen Formation at depths of 150 to 250 feet. These
sands are confined by the thick anhydrites and shales (aquitards)
of the overlying Seven Rivers Formation. Relatively impermeable
shales and evaporites several hundred feet thick separate the
upper Queen sands from the underlying San Andres.

Analysis of driller's and geophysical Tlogs (Appendix A)
shows that the Navajo site is underlain by evaporites, carbonates
and shales of the Seven Rivers Formation. These rocks are
nearly impermeable, with the exception of local, isolated bodies
of sand and fractured anhydrite. Only minor amounts of ground
water is found in or produced from the Seven Rivers Formation.
Cross sections illustrating the hydrogeologic relationships of the
shallow aquifer are shown in Figure 4-3.

At depths of approximately 200 to 250 feet, the uppermost
sands of the Queen Formation are encountered. These sands
contain and produce usable amounts of ground water, and cons-
titute most of the shallow aquifer in this area. These sands
are 10 to 50 feet thick, and lie at the top of about 700 feet of
relatively impermeable carbonates and evaporites which comprise
the bulk of the Queen.

A map of the shallow-aquifer potentiometric surface (Figure
4-5) shows that it typically slopes gently to the east and
southeast, and follows the regional stratigraphic dips. South of

the Artesia area, where extensive agricultural development
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exists, the potentiometric surface forms a trough due to sign-
ificant withdrawals from the shallow aquifer. The shallow-
aquifer's potentiometric surface is generally slightly below the
artesian aquifer's potentiometric surface, indicating that any
interconnection (along faults or poorly completed wells) would
cause flow upward from the deep to the shallow aquifer. The con-
figuration of the shallow aquifer 1is locally complicated by
large, seasonal irrigation withdrawals. Although considerable
local variation is observed, the shallow aquifer generally
provides water of quality adequate for domestic and irrigation
use (500-1500 ppm TDS).

In some areas there is evidence for the existence of an
isolated, discontinuous perched-water aquifer, which lies on top
of clay or anhydrite lenses above the confined shallow aquifer.
Very shallow (10-30 feet), low-production wells may have tapped
this "gyp water" in the past and used the production for stock.
Many of these wells have been abandoned for a variety of reasons
including exhaustion of water or poor quality. These small,
stratigraphica]}y-trapped accumulations of ground water are
highly variable in areal extent, volume, saturated thickness and
quality. One such confined body of water underlies part of the
Navajo facilities.

The configuration of the perched-water unit under the
Navajo site is revealed by over 40 monitor wells, installed by
Navajo Refining Company. Lithologic drillers logs show that
water is encountered in weathered and fractured anhydrite (so

called gypsum sand) at depths of 15 to 30 feet, and typically
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rises to levels 3 to 5 feet above the saturated unit (Appendix
A). This water-bearing unit is confined above by layers of
gypsum, anhydrite and caliche, and below by a continuous layers
of clay and anhydrite. Figures 4-6 and 4-7 illustrate the
geometry and hydrology of the plant site area.

These figures show that this perched gypsum/anhydrite/sand
unit is comprised of several water-bearing zones at different
depths. The water-bearing zones are generally less than 5 feet
thick and are typically hydraulically connected. However, wells
#19 and #34, and #29, #37, #39 and #40 show that anomalies in the
potentiometric surface are present due to complex hydraulic
connections in some areas of the plant.

Navajo Refining Company maintains 3 evaporation ponds near
the Pecos River, which are connected to the plant site by a
conveyance channel paralleling Eagle Creek (Figure 2-1). These
ponds, and the portions of the conveyance channel in Sections 12,
11 and the E 1/2 of 10 are Tlocated in Pecos valley alluvium.
Monitor wells installed by Navajo show that ground water in the
valley alluvium is typically 6 to 12 feet below the surface.
Although the alluvium is generally silty sand, some 6 inch
monitor wells can maintain a pumping rate of 10-15 gpm indicating
the presence of lenses of higher permeability material. Figure
4-8 shows the configuration of the water surface in this unit.
As g}pected, flow is sub-parallel to the Pecos River Valley.
The water level in this unit does respond to the fluctuations of
flow in the River (Figure 4-8). Therefore, during periods of

high flow the hydraulic gradient is from the river to the alluvium
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and the Pecos River Tloses water., During low flow periods the
gradient is reversed. Figure 4-9 is a potentiometric surface map
of the area near the evaporation ponds.

4.5 SURFACE WATER HYDROGEOLOGY AND FLOODING POTENTIAL

Artesia lies in the eastern plains of New Mexico on a broad,
mature plateau developed on flat-lying bedrock. The city is at
an average elevation of 3380 feet (msl1) on an essentially feature-
less plain which slopes eastward at about 3 feet per mile (0.35
degrees). Surface drainage is typically controlled by small,
ephemeral creeks and arroyos which flow eastward into the Pecos
River. These small drainages are subparallel and spaced at
about 0.75 to 1.5 miles.

The major drainage in the immediate Artesia area is Eagle
Creek which runs from west to east through the city, northeast
through the Navajo Refinery and then eastward to the Pecos
(Figure 2-1). Eagle Creek's channel has been rectified (art-
ificially formed and straightened) from west of Artesia to
the Pecos. Discussions with the City of Artesia engineer
(Mr. John Brown) indicate that there is no historical record of
Eagle Creek overflowing its banks. However, such an overflow
could occur in a 100 year event (5.0 inches of precipitation).
To deal with this problem, the city is continuing its efforts at
rectifying Eagle Creek and plans to  construct a check dam several
miles west of Artesia within 2 years. These measures will
effectively remove Artesia and the Refinery from the 100-year
floodplain,

The evaporation ponds and parts of the conveyance ditch lie
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in the geologic floodplain of the Pecos River. In the past,
large releases from upstream reservoirs coupled with high rainfall
events have resulted in minor damage to the conveyance ditch. The
ponds are Tocated on alluvial material next to the Pecos. Pond
perimeters are 16 to 18 feet above the river channel, and the
largest pond is protected by a 5-foot high dike. Analysis of
historic records of Pecos floods (Patterson, 1965; USGS un-
published data 1946-1983) shows that a maximum stage height of
17.4 feet was reached on September 30, 1932. Is is unlikely that
this Tlevel will ever be equalled, owing to the construction of
several flood-control dams (Alamogordo, Los Esteros) on the upper
Pecos. No discharge event since 1941 has exceeded the 13.76 foot
stage (25,200 cfs on October 8, 1954) and no discharge since 1960
has exceeded 7000 cfs. Modern "floods" in the Pecos are now
controlled releases of water for irrigation, and these discharges
are deliberately controlled to prevent any actual or potential
flooding of lands and structures adjacent to the Pecos. Any
release or rainfall event large enough to flood the evaporation
ponds would effectively dilute the effluent to a level far below

stream or ground water standards.
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4.6 GROUND WATER QUALITY

Four separate hydrogeologic units are present at the Navajo
facility:

the artesian aquifer (San Andres)

the shallow aquifer (upper Queen)

the Pecos River Valley alluvium, and

the perched water in the terrace regolith and
surficial deposits.

O 0 0O O

The well-defined pressure regime in the confined aquifers
(San Andres and the upper Queen) demonstrates that these units
cannot be degraded by surficial sources (Section 4.4).

Therefore, water quality data for these units was not collected
for this study. Published data on the water quality of these
units are available (NMEID, 1980).

The water chemistry of the two surficial water-bearing units
which have the potential of being affected by Navajo's operation
is summarized in Appendix B. The water quality in the Pecos
River Valley alluvial sand/silt aquifer is well defined near the
evaporation ponds and is consistent with surface water quality
data from the Pecos River (Figure 4-8). Comparison of ground
water quality with water quality in the evaporation ponds reveals
that, in terms of the major cations/anions and metals, the water
quality in the lagoons is better than or equal to ground water
quality (Appendix B). Both are unsuitable for use as irrigation,
domestic or industrial purposes. Even though some monitor wells
have an odor characteristic of hydrocarbons, in all wells sampled
except for well #13 neither phenols, toluene nor benzene are

present in concentrations above ground water standards.
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Water quality in the perched terrace/regolith water-bearing
unit is a]sé well defined (Appendix B). The water quality in
this unit is better than the Pecos Valley alluvium. It should be
noted that the ground water in this perched water-bearing zone
under the refinery 1is under some artesian pressure. Direct
contamination of this ground water is therefore unlikely. The
lithologic logs of the monitor wells (Appendix A) indicate that
the soil in the aquitards above the unit is locally contaminated
from surficial spills. Therefore, the ground water in some wells
may in fact be unaffected by spills and other discharges. High
hydrocarbon or TDS content in samples from these wells could be a
result of artesian water in the well bore coming into contact with
contaminated soil. Many wells have been installed to identify
zones of hydrocarbon contamination and four o0il recovery systems
have been installed to recover product and therefore, mitigate the
hydrocarbon contamination (Figure 4-7).

This shallow, perched-water unit appears to be of Timited
areal extent, and does not seem to be utilized by any wells off
the plant site. It 1is not connected with any of the other
aquifers, and it is very unlikely that any possible hydrocarbon

contamination would affect any other ground water.
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5.0 PROCESS DESCRIPTION AND WASTEWATER CHARACTERISTICS
5.1'OVERVIEN

A petroleum refinery is a complex combination of inter-
dependent operations engaged in separating crude molecular
constituents, molecular cracking, molecular rebuilding, and
solvent finishing to produce petroleum-derived products. There
are a number of distinct processes utilized by the industry
for the refining crude petroleum and its fractionation products.
An EPA survey of the petroleum refining industry, conducted
during 1977, indentified over 150 separate processes being used
and indentified many more process combinations that may be
employed at any individual refinery.

Each process is 1itself a series of unit operations which
cause chemical and/or physical changes in the feedstock or
product. In the commercial synthesis of a single product from a
single feedstock there are sections of the process associated
with the preparation of the feedstock, the chemical reaction, the
separation of reaction products, and the final purification of
the desired product.

At the Navajo Refining Company Artesia, New Mexico facility
the major refining processes are:

1) Crude 0il1 Fractionation (with vacuum fractionation)
2) Fluidized Catalytic cracking
3) Alkylation

4) Reforming
5) Desulferization

Associated with these processes are several auxiliary

activities which do not directly result in conversion of crude




0il to product nor result in complex chemical changes in the
product but instead separate impurities from the feedstocks and
products, or are required for other aspects of the operation and
maintenance of refinery.

These auxiliary units are:

. Boilers

. Cooling towers

Storage tanks

Water purification facilities

Desalting units
Drying and sweetening units

YO H LN =
« + = a

Figure 5-1 shows the Tocation of these process and
auxiliary units at the refinery. The North Division of the
refinery processes New Mexico intermediate crude whereas the South
Division processes sour crude. The Artesia facility can refine a
total of about 30,000 barrels of crude per day with the South
Division producing about two-thirds of the total. Figure 5-2 is a
process diagram which shows the interrelationship between the two
divisions and the location of discharge points.

Each process or auxiliary unit operation has different water
usages associated with it and the nature and quantity of waste
water produced by the uﬁits varies according to the process
involved. The final aqueous effluent of the Artesia Refinery is
a blend of 19 process and auxiliary waste streams (Table 5-1) as
well as some additional wastewater produced during general

cleanup at the facility. The relative flow volumes from the

different units are:

Cooling Towers 607 ,
Boiler Blowdown 207
Desalter 87
Process Units and Water Softener 127
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Based upon four wier measurements taken over the course of several
days, the total effluent discharge is approximately 0.627 cfs or
about 405,200 gallons per day.

A brief description of each process and its wastewater char-
acteristics is given below.
5.2 MAIN PROCESS UNIT DESCRIPTIONS AND WASTEWATER CHARACTERISTICS
5.2.1. Crude 011 Fractionation

Fractionation serves as the basic refining process for the

separation of crude petroleum into intermediate fractions of
specific boiling-point ranges. Fractionation is a thermal
distillation process which, at the south crude unit, yields gas,
straight run gasoline, naptha, kerosene, diesel, atmospheric gas
0il and reduced crude (Figure 5-2). Reduced crude is transferred
to the associated vacuum unit where it is further fractionated
into asphalt and vacuumed gas oil.
+ In the North Crude Unit, where New Mexico intermediate crude
is refined, the product streams consist of gas, straight run
gasoline, naptha, kerosene, diesel and topped crude. Wastewater
produced from the crude units contains ammonia, sulfides,
chlorides, o0il, and phenols. The process description flow sheet
(Figure 5-2) shows the location of all wastewater discharges for
this and other units. Table 5-1 summarizes the type of effluent
produced at each unit and shows the treatment units to which the
streams are discharged. Four wastestreams originate in the crude
units the bleedstream from the overhead accumulators #4, #5 #8 #11
and #13 and the effluent from the vacuum distillation unit

(co-mingled with blowdown from the TCC cooling tower, #7).
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TABLE 5-1

PROCESS UNITS AND WASTEWATER TREATMENT/DISPOSAL UNITS

LOCATION

South

South

South

South

South

South

South

TCC

South

North

North

Division

Division

Division

Division

Division

Division

Division

Unit

Division

Division

Division

PROCESS UNIT

WASTE STREAM

DISPOSAL/

SOURCE NUMBER TREATMENT

Cooling Tower

Boilers

Crude Unit

Desalter
(D-130)

Crude Unit
Overhead Accumulator
(D-140)

Crude Unit
Stabilizer
(D-202)

Alkylation Unit

Regenerator

Cooling Tower and
Vacuum Unit

Crude Unit Straight

Run Gasoline
stabilizer (W-58)

Crude Unit
Desalters (D-1, D-2)

Cooling Tower

SYSTEM

To south division
API Separator

To fire control
system water
storage ponds
overflow directly
into colveyance
ditch

To south division

API separator

To south division
API separator

To south division
API separator

To API separator

To south division
API separator

To API separator

To north division
oil/water
separator

To north division
oil/water
separator




North Division

North Division

North Division

North Division

North Division

North Division

North Division

North Division

Un-numbered waste streams on Figure 5-2

Crude Unit

Overhead Accumulator

(D-5)

Low Pressure
Bojler

Crude Unit

Overhead Accumulator

(D-4)

Desulfurizers
(D-15)

Table 5-1 Continued

1

12

14

Fluidized Cat. Cracker 15

Unit Cooling Tower

Sour Water Stripper

Bottom

High pressure
Boilers

FCC overhead acc-
umulator Unit (DA-
301)

16

17

18

To oil/water
separator

To North division
oil/water
separator

North division
oil/water
separator

North division
oil/water
separator

North division
oil/water
separator

To desalters,
excess to North
division
oil/water
separator

To North division
oil/water
separator

To north division
oil/water
separator

have not been analyzed




Like all wastestreams that have contacted crude or product
(contact wastewater) and contain oil, these streams are treated in
the oil/water separators prior to release into the conveyance
ditch and the evaporation ponds. A chemical characterization éf
wastestreams #4, #5, #8, #11 and #13 is shown in Table 5-2.

5.2.2. Catalytic cracking

Fluidized catalytic cracking process is employed at Navajo.

Catalytic cracking involves at least four types of reactions:

1) Thermal decomposition

2) Primary catalytic reactions at the catalyst surface

3) Secondary catalytic reactions between the primary
products

4) Removal of products which may be polymerized from
further reactions by adsorption onto the surface of
a fluidized bed of catalyst as coke.

The catalysts are in the form of powder for the fluidized
unit, The catalyst is usually heated and lifted into-%he reactor
area by the incoming oil feed which, 1in turn, is vaporized upon
contact. Vapors from the reactors pass upward through a cyclone
separator which removes most of the entrained catalyst. These
vapors then enter the fractionator, where the desired products are
removed and heavier fractions recycled to the reactor.

The major wastewater constituents resulting from catalytic
cracking operations are oil, sulfides, phenols, cyanides, and
ammonia. These produce an alkaline wastewater with high BOD
and COD concentrations. Sulfide and phenol concentrations in the
wastewater can be significant. The wastestreams produced by the
FCC unit are #19 and #15. Both #8 and #19 are also contact

wastewater but are sent directly to the oil/water separators as

shown in Table 5-1. A characterization of the effluent from the
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TABLE 5-2

CHEMICAL ANALYSES OF SELECTED WASTE
STREAMS AT NAVAJD REFINERY (AFTER BRANVOLD, 1984}
(VALUES IN MG/L EXCEPT WHERE NOTED)
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Table 5-2 (gontinued)
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Table 5-2 (continued)
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catalytic cracking process before and after sour water stripping
is displayed in Table 5-2.
5.2.3. Alkylation

Alkylation is the reaction of an isoparaffin (usﬁa11y
isobutane) and an olefin ( butylenes) in the presence of hydro-
flouoric acid as a catalyst at carefully controlled temperatures
and pressures to produce a high octane alkylate for use as a
gaso]iné blending component. The reaction products are separated
in a catalyst recovery unit, from which the catalyst is recycled.
The hydrocarbon stream is passed through a caustic and water wash
after going to the fractionation section.

The wastewater from the alkylation unit is an acidic solution
containing some suspended solids, oil, dissolved solids, fluoride
and phenols. The waste stream (#6) is discharged to the neutra-
lizing sewer and is treated to raise the pH prior to discharge to
the API oil/water separator (see Table 5-1). An analysis of this
coming wastestream is shown in Table 5-2.

5.2.4. Reforming

Reforming converts low octane naphtha, naphthene-rich stocks
to high-octane gasoline blending stock, aromatics for petro-
chemical use, and isobutane. At Navajo the reformers do not
produce a waste stream. Feed stocks are usually hydrotreated for
the removal of sulfur and nitrogen compounds prior to charging to
the reformer (see Section 5.3.6), since the extremely expensive
platinum catalysts used in the unit are readily contaminated and
ruined by the sulfur and nitrogen compounds. The predominant

reaction during reforming is the dehydrogenation of naphthenes.
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Important secondary reactions are the isomerization, cyclization
and cracking of paraffins. All reactions result in high octane
products.
5.2.5 Desulfurizers

Desulfurizing is primarily used to remove sulfur compounds,
and other impurities from gasoline, kerosene, jet fuels and diesel
fuel. The wastewater typically consists of sulfides or phenolic
compounds. This waste stream (#14) is routed to oil water
separator.

5.3 AUXILIARY PROCESS UNIT DESCRIPTIONS AND WASTEWATER
CHARACTERISTICS

5.3.1 Boilers

Steam is consumed throughout the refining process and is
generated in boilers at the North and South Divisions. To assure
proper operation of the boilers, a certain amount of bojler water
must be discharged (blowdown) and freated water added as
make-up. Boiler blowdown is used as a water source for the fire
protection system (Table 5-1) prior to direct discharge into the
conveyance ditch. Analyses of the boiler blowdown wastestreams
(#2, #17 and #12) are shown 1in Table 5-2. A characterization of

the fire water pond is also included in Appendix B.
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5.3.2 Cooling Towers

Water used for cooling process streams throughout the
facility is cooled by cooling towers located in both the North
and South Divisions and comprises most of the water usage at the
facility. A significant amount of water is lost by evaporation
in the cooling towers resulting in an increased concentration of
dissolved solids in the cooling water over time. To prevent
scaling, corrosion and biological growth in the towers,
inhibitors such as chromate are added to the cooling water.
Blowdown from cooling towers pass through the oil water separator
to permit contact of chromate with the oil in the separator. This
precipitates much of the metal due to reduction of the metal.
Analyses of cooling tower blowdown (#1, #10 and #15) is displayed
in Table 5-2.
5.3.3 Water Purification System

Pure water must be supplied to several of the boiler units
as well as some process systems. Backwash from the purification
system contains dissolved solids removed from the water supply
system. The water purification system is basically a water
softener and produces a periodic waste stream enriched in dis-
solved solids. The waste 1is never in contact with product and
is discharged directly into the conveyance ditch 1in the South
Division and to the 0i1 Water separator in the North Division.
5.3.4 Desalters

A1l produced crude contains some formation (connate) water
and suspended solids. Because SE New Mexico crude is generally

found in marine formations, this water is highly saline.
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Desalters remove the saline fluid and suspended solids from thg
crude by passing crude (with some added water) through an electro-
static field which acts to agglomerate the dispersed brine
droplets.

Wastewater can contain high dissolved solids, phenols and
(depending upon crude type) ammonia and sulfides. This contact
waste water is discharged to the oil-water separator. This waste
stream is a significant contributer to the total effluent volume.
A characterization of desalter effluent (streams #3 and #9) is
shown in Table 5-2.

5.3.5 Washdown and Stormwater

A certain amount of wash water is intermittently utilized for
general clean-up of the facility. This activity occurs within
the concrete lined process areas. In areas where the clean up
may result in oil-contaminated water, the areas drain to the
oil water separator sewer. At the heat-exchanger bundle cleaning
area the concrete pad drains directly into a sump which is
constructed similar to an oil water separator thence into the
conveyance ditch and thence to the evaporation ponds.

5.3.6 Storage Tanks

Storage of crude and product typically permits some separa-
tion of any water or suspended solids entrained in the fluid.
These wastes, removed from the tank bottoms, contain emulsified

oil, phenols, iron, sulfide and other consituents which depend
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k upon the nature of the material stored in a particular tank,

This 1liquid is removed to the oil water separators by vacuum
trucks. The volume of effluent from this unnumbered source is
also small,
5.3.7 Produced Water from 0il Recovery System

The o0il recovery system pumps water from below the oil-water
interface in order to create a gradient toward the skimmer pump in

the trench. This water is discharged directly into the conveyance

ditch.
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6.0 PRESENT WASTE MANAGEMENT SYSTEM

The Navajo Artesia Refinery generates, treats and disposes
of liquid and solid wastes. RCRA solid wastes, which include
oil-water separator sludges, heat exchanger bundle cleaning
sludges, slop oil emulsion solids and, when produced, leaded tank
bottoms are disposed of at the RCRA Tandfarms on the refinery site
pursuant to U.S. EPA regulatory provisions. These waste treatment
facilities are fully addressed in EPA permitting documents and are
not discussed further in this discharge plan.

The wastewater management system presently employed by Navajo
is composed of four units: the evaporation ponds, the conveyance
ditch, and the two oil-water separators. A general description of
each unijt 1is provided below.

6.1 OIL/WATER SEPARATORS

A1l wastewater delivered to the oil-water separators flow by
gravity from the discharge points through subsurface pipelines.
At the separators the flow velocity is reduced and the density
difference between the water and entrained oil permits separation
of the two phases. The o0il is then skimmed from the water and
pumped back to the processing units. Chromate and other metals
which are discharged into the separator are removed from solution
by the reducing effect of the hydrocarbons. The effluent s
discharged to the conveyance ditch. The sludges are removed to
the RCRA Tandfarm.

Periodically, blow sand and suspended solids in the effluent

will enter the separator and oil droplets may adhere to the
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solid. This phenomenon results in a sand/oil particle which may
have the same density as water. These oily particles can flow
through the unit and into the conveyance ditch. Upsets in the
plant can also result in a short-term oily discharge from the
separators. Much of the oil and grease discharged into the ditch
will settle into the soft, bottom sediments. Over time this oil,
grease and sediment has formed a very fine-grained asphaltic
"VTiner" for the ditch.

6.2 Conveyance Ditch

The conveyance ditch originates at the oil-water separators
and terminates at the evaporation ponds in Section 1,6 and 12
(T. 17 S., R. 26 E.) approximately three miles east of the
refinery. As Figure 2-1 shows, the ditch is sub-parallel to Eagle
Creek until it nears the Pecos River, where the ditch then turns
south toward the evaporation ponds. The ditch is generally about
3-4 feet wide and less than 1 foot deep. Throughout its course, it
is bermed to prevent any influx of stormwater or excess irrigation
water.

In the refinery area several wastestreams discharge directly
into the ditch. These streams (eg. boiler blowdown) are not
contact wastewater and, therefore, need not be routed to the oil/
water separators.

6.3 Evaporation Ponds

Originally, three ponds were built to evaporate the waste-

water generated at the refinery. At the present time, the berm

between the lower ponds (2 and 3) has been removed resulting in
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a two-pond system. The ponds cover an area of approximately 85
acres square feet and are geﬁera]1y less than 3 feet deep. The
ponds are bermed to prevent any storm water runoff from entering
the impoundment.

A1l of the wastewater discharged by the refinery is disposed
of in these ponds. The effluent in these ponds is a very good
representation of the overall quality of the discharges from the
facility. Upsets in the refinery and minor modifications of the
operation could result in a variable quality of discharge. The
ponds, however, have a long enough retention time to adequately

homogenize the effluent. Analyses of the fluid in the ponds is

shown 1in Appendix B.
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Revised Sune 1972

STATE ENGINEER OFFICE
WELL RECORD

See -

FGLLJ !‘l‘q %, :

Section 1. GENERAL INFORMATION =Y
#3
(A) 'Owner of well il ava,La Refining (o. Owner's Well No.
Street or Post Office Qddrcss __ Unawen 159
City and State & xir0
Well was drilled under Permit No.__ R4=6143-X-13 and is located in the:
a -Sf % Stc Y% Iila % % of Section 2 Township ¥A) Range 26f N.M.P.M.
b. Tract No. of Map No. of the
c. Lot No. = of Block No. of the
Subdivision, recorded in County.
< =
d. X= feet, Y= feet, NM. Coordinate System = Zone in
the = Grant.
(B) Drilting Contractor _# & W Entennnisen License No.__WD-675
Address 2.0, Box 437 An/‘ui% New Mexica
Drilting Began __ =22-77 __ Completed —B=22-77 _ Typetools cable Size of hote 297 in.
Elevation of land surface or at well is ft. Totaldepthof wel.___ 2/ _ _f1.
Completed well is ) shallow [ artesian. Depth to water upon completion of well 0 ft.

Section 2. PRINCIPAL WATER-BEARING STRATA

" File No

Dcepth in Feet Thickness . ’ . Estimated Yield -
From To in Feet Description of Water-Bearing Formation (gallons per minute)
N/A
Section 3. RECORD OF CASING
Diameter Pounds Threads Depth in Fect Length Perforations
(inches) per foot per in. Top Bottom (feet) Type of Shoe From To
89 4 PLE 2 2( 23 PLE 3 20
Section 4. RECORD OF MUDDING AND CEMENTING
Depth in Feet Hole Sacks Cubic Feet
From To Diameter of Mud of Cement Method of Placement
&
= =
: A/4 :
&
Section §. PLUGGING RECORD
Plugging Contractor
Addre.ss No Depth in Feet Cubic Feet
Plugging Method : Top Boltom of Cement
Date Well Plugged 1
Plugging approved by: 2
3
State Engineer Reprcscntative‘ 4
. FOR USE OF STATE ENGINEER ONLY
Date Received - . AR .
Quad FWL FSL

RAL/YS N1

\

...(..Expz...‘ X S s

T

[

Use @8szey. f Location No&é-_w ..




Section 6. LOG OF HOLE

Depth in Feet T?\ickness Color and Type of Material Encountered
From To in Feet
(4] 2 2L Sand

G

»n -

— —

v ’_’_, —
2n 8
Section 7. REMARKS AND ADDITIONAL INFORMAEOE «w

"=

cm .

. =
zm =
=8 -
- (73]

a o

-~

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

INSTRUCTIONS: This form should be executed in triplicate, preferably typewritten, and submitted *~ *he appropriate district office
of the State Engineer. . ctions, except Section 5, shall be answered as completely and sccur: - ¢ possible when any well is
drilled, repaired or deepe . When this form is used as a plugging record, only Section 1(a) and Sectios, . aced be completed, e




(A) Owner of well

STATE ENGINEER OFFICE
WELL RECORD

Section 1. GENERAL INFORMATION
NAVAJO REFINING COMPANY

Street or Post Office Address

Box 159

'o‘
A
Rev)ised June 1972
FIELD ENGA. L6
Owner'sWellNo, 16

City and State

Artesia, New Mexico

88210

d. X= i feet, Y=

feet, N.M. Coordinate System

the

Well was drilled under Permit No. RA-6775~F and is located in the:
a_ S % _SF v NME_ % _DW  %of Section___12 Township 12 S Range 26 F N.M.P.M,
b. Tract Y.‘lo. of Map No. of the
c. Lot No. i of Block No. of the
Subdivision, recorded in County. 3

= Zone in

Grant.

(B} Drilling Contractor

Clyde Tiduwell

Address

Box 17, Route 1, Artesia, New Mexico 88210

License No.

wp-406

3307

Drilling Began _3/21/8) _ Completed —_3/29/81 Typetools . LCable  Sizeofhole— 8 in.

Elevation of land surface &

at well is

ft. Totaldepthof well_____ A0 ft.

Completed well is shallow [ artesian. Depth to water upon completion of well .10 ft

Section 2. PRINCIPAL WATER-BEARING STRATA

Depth in Feet Thickness L . . Estimated Yield
From To in Feet Description of Water-Bearing Formation (gallons per minute)
10 25 15 Red Sand NA
28 35 1 Gray Sand NA
Section 3. RECORD OF CASING
I?ii:Z:e[:)r ;’ec;urr;c‘l)st 1:;?:_5 Tol;epth in ngt"om 12;2531 Type of Shoe Fr:;rforatnon;o
8 5/8 28? 0 60 60 Texas Pattern NA

Section 4. RECORD OF MUDDING AND CEMENTING

Hole Sacks Cubic Feet
Diameter of Mud of Cement

[ Cipth in Feet

From To

Method of Placement,

A

[N AKE N

Section 5. PLUGGING RECORD
Plugging Contractor

Address N Depth in Feet Cubic Feet
Plugging Method o Top Bottom of Cement
Date Well Plugged 1
Plugging approved by: - 2
3
State Engincer Represenlativg Py
FOR USE OF STATE ENGINEER ONLY
Date Received  APPi] 6, 1981 -
X Quad FWL FSI

‘Fue'N.; - " RA~6775-E . .- . -

e bservation o o 178.26E.12.1224 ~ === /




Section 6. LOG OF HOLE . .
Fror':pm u F”tTo Thickness Color and Type of Material Encountered
a] 25 25 Fine red sand
25 28 3 Blue-gray clay
28 35 7 Fine gray sand
35 46 11 Coarse gravel
46 60 14 med to fine gravelly sand

:

Section 7. REMARKS AND ADDITIONAL INFORMATION

[72) -
i o
3 fasing
— ==
T M
o 3
w7
=3
2o
" ey -
T =
o
- o
- - i
) =)
m w

1

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

described hole.

INSTRUCTIONS: This forr ' “ould be executed in triplicate, preferably typewritten, and submitted ¢
ons, except Section 5, shall be answered as completely and accuraté’

drilled, repaired or deepened. When this form is used as a plugging record, only Section 1(a) and Sectic’

of the State Engineer. AL

< ¢ MM/L

{ " Driller

need be completed.

appropriate district office
possible when any well is




”a.vavg;o Refining (o,

Revised June 1972
STATE ENGINEER OFFICE
WELL RECORD

.
Fitd

¢
[ TP
-"\\r:\'. L‘,G

Section 1. GENERAL INFORMATION

(A) Owner of well 55 Owner’s Well No.
Street or Post Offie Address 0. DA@./M (59
City and State N ALO
Well was drilled under Permit No /’34-6/43_)(_2 and is located in the:
o M v MY v MU % % of Section_£2 ___ Township_ {75 Range _268 NMPM.
b. Tract No. of Map No. of the
¢. Lot No. =. of Block No. of the
Subdivision, recorded in County,
< =
d. X= feet, Y= feet, N.M. Coordinate System Zone in
the = Grant.
(B) Drilling Contractor 4 & W{ni‘a n_PnA'AoA - License No._ﬂ[L&?/‘L -
Addrcs__ﬂ.uo‘%____m_ﬂwJAvinn 1 . _
Drilling Began _%ZL_ Completed __6_“/_62_12___ Type tools cable Size of hole.ﬁ_in.'
Elevation of land surface or at well is. ft. Totaldepthofwell 20 __ ft.
Completed well is 3 shattow {3 artesian. Depth to water upon completion of well 0 ft.
Section 2. PRINCIPAL WATER-BEARING STRATA
Depth in Feet Thickness L w . R Estimated Yield -
From To in Feet Description of Water-Bearing Formation (gallons per minute)
N/A
Section 3. RECORD OF CASING
Diameter Pounds Threads Depth in Feet Length Perforations
(inches) per foot per in. Top Bottom (feet) Type of Shoe From To
89D 4 PLE 2 20 2 Ple 2 {9
Section 4. RECORD OF MUDDING AND CEMENTING
Depth in Feet Hole Sacks Cubic Feet
From To Diameter of Mud of Cement Method of Placement
-
4 £y
. 4/4 ?
-
Section 5. PLUGGING RECORD
Plugging Contractor
Address No Depth in Feet Cubic Feet
Plugging Mcthod | Top Bottom of Cement
Date Well Plugged_ 1
Plugging approved by: 2
3
State Engineer Representative 4
FOR USE OF STATE ENGINEER ONLY R
Date Received .
Quad FWL FS1

rueno_RA=L/YZ X))

/

Une DBC. £ P2, voinsionno LZ26 12 M2 - ¢

N N R ST YR




Section 6. LOG OF HOLE
Depth in Feet T-hiCRn“s Color and Type of Material Encountercd
From To in Feet
0 20 20 Sand
=
Section 7. REMARKS AND ADDITIONAL INFORMATION
us .
et [+
- el
| O
- o=
= =z
= . i
<< f."_; .
=
-— g x
(3] z :5
S we
—
- = .
~— -
v
< G

The undersigned hereby certifies that, t

described hole.

ROV

of the State Engineer. .

INSTRUCTIONS: This form should be executed in triplicate, preferably typewritten, and submitted *  -he sppropriate district office

* s possible when any wcglr is)
drilled, repaired or deepes.. .. When this form is used as a plugging record. only Scction 1(a) and Section » need be completed.

0 the best 9f his knowledge and belief, the foregoing is a true and correct record of the above

| e
7 e Y7

stions, except Section 5, shall be answered as completely and accura




Revised June 1972
STATE ENGINEER OFFICE ¢
' WELL RECORD ) v imm o
RE’» [.t‘.dg\ LUG
Section 1. GENERAL INFORMATION ﬁ'j’
l (A) Ownerof well ””Vﬂ;‘" R",lm ing {-0' Owner’s Well No.
Street or Post Office Address D/uzm 159
City and State flexico -
l Well was drilled under Permit No R-6143 and is located in the:
a,_ﬂ_ Y% _A!é_ %_LW_% % of Section 2 Township 7 S Range 26 £ N.MPM.
l, b. Tract No. of Map No. _of the
c. Lot No. i of Block No. of the
Subdivision, recor‘ged in County.
d. X= = feet, Y= feet, N.M. Coordinate System = Zone in
the = Grant,
N (B) Drilling Contractor Aew fc"te/'-,p’“."“ License No. WD'675
l Address 2.0, Box 437 Antesin, New Mexico
Drilling Began —_ B={7-77 _ Completed — B=-l72-77  Typetools cable Size of holeigﬂ__in.
' Elevation of land surface or at well is ft. Total depth of \vell—zi._. ft.
Completed well is O shalow 3 artesian. Depth to water upon completion of well ___—0._. ft.
‘ Section 2. PRINCIPAL WATER-BEARING STRATA
| ‘ Depth in Feet Thickness - . . Estimated Yield-
! From To in Feet Description of Water-Bearing Formation (galions per minute)
' /A
Section 3. RECORD OF CASING
A Diameter Pounds Threads Depth in Fect Length Perforations
l (inches) per foot per in. Top Bottom (feet) Type of Shoe From To
l 89D 4 PIE 2 23 27 PIE 2 22
. Section 4. RECORD OF MUDDING AND CEMENTING
Depth in Feet Hole Sacks Cubic Feet
| From To Diameter of Mud of Cement Method of Placement‘
-
- -
-
l Section 5. PLUGGING RECORD
Plugging Contractor .
Address - No Depth in Feet Cubic Feet
! Plugging Method : Top Bottom of Cement
Date Well Plugged. ]
Plugging approved by: 2
3
State Engineer Represcnutive. 4
FOR USE OF STATE ENGINEER ONLY -
Date Received‘ .
. L o Quad FWL FSL.
A . ' ’ . N ' a - L T AL O T _‘ . .
File No RA-4/43 i URM_"' Location No. 26./2. 2/ .
, . ' CToLEs [T . u',f' T T S - ;.‘.}"}
P Y . -




Section 6. LOG OF HOLE

Depth in Feet Thickness Color and Type of Material Encountered
From To in Feet
0 23 _23 Sand
~ =
k-3
H
@ ° 9 Section7. REMARKS AND ADDITIONAL INFORMATION
ow o=
@ =
= 1 .
- ::: )
=2
— ox
P zZ
w g
)
= w =
- £
— »
-

c L

The undersigned hereby cemfles thn to the best of his knowlcdge and belief, the foregoing is a true and correct record of the ubovc

described hole.
e 7%/%/’

¢ pnl 7

. ] R

INSTRUCTIONS: This form should be executed in tnphcate prefenbly typewritten, and submitted *~ e appropriate district office
of the State Engineer. / tions, except Section S, shall be answered as completely and accura

Arilled ranaired or deener..  Mhen thic form is used as a plueeine record. onlv Section 1{a) and Section

Cmeed he comnlatad

: possible when any well ig.,

—-‘——r-—-ﬁ-i‘-i-,-g-—i-‘-—




~

(A) Owners of well

STATE ENGINEER OFFICE
WELL RECORD

Section 1, GENERAL INFORMATION

Street or Post Office Address
City and State 1

Revised June 1972

SAHTA FE

Well was drilled under Permit No

a W _ SV w S5 _u

% of Section _{.

Township _{Z§

75
Yavajo Refimhg {a. Owner's Well No.
Npquen 159
Y lexica. .
M-6143-X-5 and is located in the:

Range 26 N.M.P.M,
b. Tract No., of Map No. of the
¢. Lot No. of Block No, of the
Subdivision, recorded in County.
d. X= feet, Y= feet, N.M. Coordinate System Zone in
the - Grant.
(B) Drilling Contractor M_MI'JM’A License No “/9:52, 5
Address LoOh Box 437 Aatesio, New flexlco

Drilting Began — f=f&~ 22 Completed —B=/2-7 _ Typetools_cable __ Sizeofhale &% _ in.

Elevation of land surface or at well is.

Completed well is O shallow O artesiun,

ft, Total depth of well—— 2L ft.

Section 2. PRINCIPAL WATER-BEARING STRATA

Depth to water upon completion of well e 0 ft.

File No

Use: 20t s

. Location No a9

Depth in Feet Thickness L R . Estimated Yietd
From Ta in Feet Description of Water-Bearing Formation (gallons per minute)
yn
Section 3. RECORD OF CASING
Diameter Pounds Threads Depth in Fect Length i Perforations
(inches) per foot per in., Top Bottom (feet) Type of Shoe From To
89 4 /e 2 2f 23 PIE 3 20
Section 4. RECORD OF MUDDING AND CEMENTING I_'Z, -
Depth in Feet Hole Sacks Cubic Feet =
From To Diamcter of Mud of Cement Method of Placement
L=
@
dM L T
I
LoD
I e
Section 5. PLUGGING RECORD o F
Plugging Contractor :
Addrt?ss No Depth in Feet Cubic Feet
Plugging Mcthod ) Top Bottom of Cement
Date Well Plugged.. . |
Plugging approved by: ¢ 2
-3
State Engincer Representative \ 4
FOR USE OF STATE ENGINEER ONLY
‘Datc Reccived .
Quad FWL FSL
ey . L, .. ad

©-2) <l
>/ g’e’[
Sard

——




Kevised June 1972
STATE ENGINEER OFFICE

WELL RECORD

NAILI ]
. - £ wduddrt i
Section 1, GENERAL INFORMATION 274
| . 1} ’ . . " -
(A) Owner of well 'V""V‘L"o ne uu.zn CU’ 7 : Owner’s Well No.
Street or Post Office Addrgss —, FMI{CJL 27
City and State 2 e lexico
Well was drilled under Permit No, 2/1'6143"‘)('7 and is located in the:
a. JE_w SE % ¢ Y% Y of Section__’___ Township {7 4) Range 26& N.M.P.M,
b. Tract No. of Map No. of the .
¢. Lot No. of Block No. of the
Subdivision, recorded in County.
d. X= feet, Y= feet, N.M. Coordinate System Zone in
the Grant,

(B) Drilling Contractor HEW E’W

License No WD-67 5

address PO, Box 437 Antesia, New Mexico

. o 0
Drilling Began __Q:Q_Q.lil___ Completed _é_'_ia_;../_."__'rypc tools cable Size of hole_é"_p._

in.
Elevation of land surface or at well is nQ Total depth of well 22 ft.
Completed well is O shallow 3 artesian. Depth to water upon compietion of well i ft. ﬁ
Section 2. PRINCIPAL WATER-BEARING STRATA b&/} 2
Depth in Feet Thickness X ) Estimated Yield _
From To in Feet Description of Water-Bearing Formation (gallons per minute)

0-29
. | . i 22 =l
, » ‘ <

Section 3. RECORD OF CASING
Diameter Pounds Threads Depth in Fect Length Perforations
(inches) per foot per in. Top Bottom (fcet) Type of Shoe From To
89 4 PLE 2 22 24 /€ 3 2t

Scction 4. RECORD OF MUDDING AND CEMENTING
Depth in Feet tlole Sacks Cubic Feet i3 —_
From To Diameter of Mud of Cement Method e¥ Placqmci% N
N

N/ = ‘

-

—_

Section 5. PLUGGING RECORD —

. &

Plugging Contractor
Addn.:ss No Depth in Feet Cubic Feet
Plugging Mcthod ) Top Bottom of Cement
Date Well Plugged. ] :
Plugging approved by: B ‘
3
State Enginecr Representative 4
FOR USE OF STATE ENGINEER ONLY
Date Received
Quad FWL FSL !
° Popta s e - . !

File No._fotd = 2 /%77 = ¥ Use 05 5 £ 200 LocationNo L2 25 /0“7 ’




STATE ENGINEER OFFICE
WELL RECORD

Revised June 1972

HEL,‘) 3500

i D
EERRE
Section 1. GENERAL INFORMATION #
(A) Owner of well IVa.va,Lo Refining (o. Owner's Well No.
Street or Post Office Address Dnawen 159
City and State flexico
Well was drilled under Permit No, RA-614 ?-X-? and is located in the:
12~
a._.ié_ Y Jfé__ Y% _IYé_ % % of Section A Township {75 Range 26f N.M.PM.
b. Tract No. of Map No. of the
c. Lot No. £ _ of Block No. of the
Subdivision, recorBed in County.
< =
d. X= feet, Y= feet, N.\M, Coordinate System = Zone in
the = Gnnt,

(B) Drilling Contractor AEW f’u‘ow?A

Address

2.0, Box 437

Antesin, New Mexico

License No. WD'675 - -

Drilling Began
Elevation of land surface or

Completed well is

6-21-77

Section 2. PRINCIPAL WATER-BEARING STRATA

Completed 2l-27 Type tools cable Size of hole& in.
at well is, ft. Total depth of well__gl____._ ft.
{3 shallow [3J artesian. Depth to water upon completion of well -0 @ &

Dcpth in Feet Thickness e . i Estimated Yield
From To in Feet Description of Water-Bearing Formation (gallons per minute)
N/
Section 3. RECORD OF CASING
Diameter Pounds Threads Depth in Fect Length Perforations
(inches) per foot per in. Top Bottom (feet) Type of Shoe From To
829 4 PLE 2 2l 23 P/E 2 20
Section 4. RECORD OF MUDDING AND CEMENTING
Depth in Feet Hole Sacks Cubic Feet
From To Diameter of Mud of Cement Method of Placement
-
S a
- A/ :
4
Section 5. PLUGGING RECORD
Plugging Contractor
Addr?u No. Depth in Feet Cubic Feet
Tlugging Method i Top Bottom of Cement
Date Well Plugged. 1
Plugging approved by: k]
3
State Engineer Representative 4
FOR USE OF STATE ENGINEER ONLY
Date Received AN
Quad FWL FSL

R L R

P

" pﬂenﬂ' R”‘ 6/‘/3 )( ?

PR r(v £y .:;v..

Qé_l_XZL‘. Locuion No. iwﬁ

SR -

=ty

1y

i



Section 6. LOG OF HOLE

Depth in Feet Thickness Color and Type of Material Encountered
From To in Feet
0 2 2/ Sand

The undersigned hereby

described hole.

Section 7. REMARKS AND ADDITIONAL INFORMATION

\§ O0YLLe

R h . “w - B
INSTRUCTIONS: This form should be executed in triplicate, preferably typewritten, and submitted *- “he appropriate district office
of the State Engineer. .

stions, except Section §, shall be answered as completely and accura

‘s possible when an

drilled, repaired or deepe,, .. When this form is used as a plugging record, only Scction 1(a) and Scction » necd be completed.

p. wellis.



STATE ENGINEER OFFICE
WELL RECORD

Revisod June 1972

FELY Enir, L

Section 1. GENERAL INFORMATION # 12
(A) Owner of well A avaio Re‘&'ning, (o. Ownei's Well No.
Street or Post Office Address _Daawen 159
i City and State XALO
Well was drilled under Permit No, RA-6143-X-12 and is located in the:
a. .Sé wSf _wlf w % of Section __{2 Township 7 ~ Range 266 N.M.P.M.
b. Tract No. of Map No. of the
c. Lot No. = of Block No. of the
Subdivision, recoMed in County.
< =
: 4. X= feet, Y= feet, N.M. Coordinate System Zone in
the = Grant.

A& W£dWMAPA
Alu‘p/u'nr New foxico

(B) Drilling Contractor

License No. WD-675

Address L. 0 Box 1437

Completed well is O shallow [ artesian.

Section 2. PRINCIPAL WATER-BEARING STRATA

Drilling Began — 6=22-77 ___ Completed _£222-77  Type tools cable Size of holeL-gD_.___in.
Elcvation of land surface or at well is. ft. Total depth of weu___L__ ft.

Depth to water upon completionofwel 0 ft,

——— - "

— | -

Depth in Feet Thickness . X l Estimated Yield
From To in Feet Description of Water-Bearing Formation (gallons per minute)
H/A
| Section 3. RECORD OF CASING
| Diameter Pounds Threads Depth in Fect Length Perforations
(inches) per foot per in, Top Bottom (feet) Type of Shoe From To
&9 4 PLE 2 {9 2l PLE 3 (8
Section 4. RECORD OF MUDDING AND CEMENTING
Ocpth in Feet Hole Sacks Cubic Feet
From To Diameter of Mud of Cement Method of Placement
>
;. -
: B/A :
i
Section 5. PLUGG(NG' RECORD
Plugging Contractor '
Addre.s No Depth in Feet Cubic Feet
Plugging Method . Top Bottom of Cement
Date Well Plugged 1
Plugging approved by: ]
3
State Engineer Representative 4
FOR USE OF STATE ENGINEER ONLY -
Date Received L
. . Quad FWL FSL
| FieNo— RA-6/¥3 - X-/3 Use 2 &S. :

S D

g

7

£ £3 YFPL. l,ocl!iém N_O.M




Section 6. LOG OF HOLE .
Depth n Feet T!wickness Color and Type of Material Encountered
From To in Feet
0 {9 19 Sand
-‘: ~

Section 7. REMARKS AND ADDITIONAL lNFOR@T](‘)Il;I

-
-
- iocd
5 =
oo s
< m
¥ oo [P ]
= o —
=
roin, -
m =
z N
B -
g &
m w
o P=
m
, \

The undersigned hereby certifies that, t6 thie best of his knowledge and belief, the fo.
described hole. SRR U :

regoing is a true and correct record of the above

of the State Engineer.
drilied, repaired or deepe.

er ( .
INSTRUCTIONS: This form should be executed in triplicate, préferably typewritten, and submitted * “he approprila(c district office

ctions, except Section §, shall be answered as completely and accurs

. When this form is used as a plugging record, only Section 1(a) and Section > need be completed.

$ possible when any \_wel‘l_isJ :

"
‘-

Qe =




‘(A) Owner of well

STATE ENGINEER OFFICE
WELL RECORD

Section 1. GENERAL INFORMATION |

MAVAJD REFINING COMPANY

Rcmed June 1972

m ENGR. 106

Owner’s Wel.l:No. 16

Street or Post Office Address Box 159
City and State Artesia, New Mexicg 88210
Well was drilled under Permit No RA=-6775=F : and islocated in the:
a._SW_ % _SE_ % _ME_%_NW_ % of Section__12_ Township___17 § " Range 26 F  NMPM.
b, Tract No‘ of Map No. of the
c. Lot No. of Block No. of the
Subdivision, recorded in : County.
d. X=_ feet, Y= feet, N.M. Coordinate System . Zone in
the > Grant.
(B) Drilling Contractor “Clv de Tidwell Licenge No. wo-4086
Address Box 17, Route 1, Artesia, New Mexipo 88210 -
Drilling Began _}LZMBJ— Completed —__3/29/81 __ Type tools__Cable ‘Sizeofhole—_ 8 _in.
Elevation of land surface &r at well is__3307 ft. Total depth of well .. A0 ft.

Completed well is

] shallow [ artesian.

Section 2. PRINCIPAL WATER-BEARING STRATA

Depth to water upon completion of well . 10_______ft.

Depth in Feet Thickness e i . Estimated Yield -
From To in Feet Description of Water-Bearing Formation _(gallons per minute)
1 | 25 15 “Red Sang ) NA
28 35 s 7 Gray .Sand NA
Section 3. RECORD OF CASING
ey é’:“r’;ii e ] ey | Teeofsie e
8 5/8 2825‘ 0 60 60 Texas Pattern NA -

Section 4. RECORD OF MUDDING AND CEMENTING

Ccpth in Feet Hole Sacks Cubic Feet %

B

From To Diameter of Mud of %{ent Method of Placemeiit
ES

vbﬁ‘

[

i ’;P"‘(—‘\:r‘\ \T“\\Hnm

TR

i

Wi MR 0o ‘l____,

Lt
. 8\\.. CU
Section 5. PLUGGING RECOR

Plugging Contractor

'f NN IS o

SANTA FE

Addr?ss iNo Depth in Feet Cubic Feet
Plugging Method ) Top Bottom of Cement
Date Well Plugged. 1
Plugging approved by: - 2
3
State Engineer Representative 4
A K FOR USE OF STA_TE ENGINEER ONLY
Date Received APrﬂ 6, 1981 . . O
e Z : Quad . FWL FSI _
File No uee bservation . .. .. 195,968, 12,1224 e

Location




- Bestion 6, LOG OF HOLE e e f
- —t—— o -— " t ok
Depth in Feet Thickness . 4
From To in Feet Color and Type of Material Encountered
o 25 25 Fine red sand . : ;
25 28 3 8lue-gray clay
28 35 7 Fine gray sand
35 46 11 Coarse gravel
46 60 . 14 med to fine gravelly sand

y ’ y )

Section 7. REMARKS AND ADDITIONAL INFORMATION

EEYY

&

E0 B UV 9 yay g,

)

The undersigned hereby certifies that, to the best of his knowledge and.belief, the foregoing is a true and cop'ect record of thé above

o . ' | described hole. .
: ' 6/‘,&#{1 %Iﬁ -Z—r//w-c/ﬁ

Driller

§,' ’ . ) INSTRUCTIONS: This forr ""“ould be executed in triplicate, preferably typewritten, and submitted t- - appropriate district office
4 Y.  of the State Engineer. AL ons, et Section 5, shall be answered as complete” ™ud accurate’ possible when any well is’
drilled, repaired or deepened. When thy  /m is used as a plugging record, only Section 1._, and Sectic’

e

need be completed.




' %
Revised June 1972
STATE ENGINEER OFFICE ' v ‘t'.“ n EN(:H tQG
WELL RECORD
Section ). GENERAL INFORMATION

(A) Owner of well NAYAJD REFINING COMPANY i Owner’s Well No. . 17

Street or Post Office Address Box 159

City and State Artesia, New Mexica 868210
Well was drilled under Permit No RA- A776-F and is located in the:

\
|E T

- - -'

L}

a. _GF % _NF % _NF % QMW %ofSection_ 12  Township._ 17 § Range 26 F N.M.P.M.

b. Tract No. ofMapNo. .. of the
c. Lot No‘~_____iof Block No. of the
Subdivision, recordgd in County. =
' d. X= : feet, Y= feet, N.M. Coordinate System _—_ Zone in
the Grant.
(B) Drilling Contractor —— . Clyde Tidus]l] License No..__WB-406 B
Address Bax 17, Route 1, Artesia, New Mexicn 88210
Drilling Began __3/29/8Y  ___ Completed _3/99/81 _ Type tool; Cahle Size of hole_ﬂ____“ in.
Elevation of land surface Xr at well is___3305 ft. Total depth of well.— 300 ft.

Completed well is [ shallow [ artesian. Depth to water upon completionof well 10 ft.

Section 2. PRINCIPAL WATER-BEARING STRATA

Depth in Feet Thickness e , . N Estimated Yield
From To in Feet Description of Water-Bearing Formation (gallons per minute)
10 28 18 Red sand NA
Section 3. RECORD OF CASING
Diameter Pounds Threads Depth in Feet Length Perforations
(inches) per foot per in. Top Bottom (feet) Type of Shoe From To
8 5/8" 28 0 30 30 Texas Pattern NA

Section 4. RECORD OF MUDDING AND CEMENTING

Depth in Feet Hole Sacks Cubic Feet
From To Diameter of Mud of Cement Method of Placement -
-
Section 5. PLUGGING RECORD
Plugging Contractor
Address No. Depth in Feet Cubic Feet
Plugging Method . Top Bottom of Cement
Date Well Plugged 1
Plugging approved by: 2
3
State Engineer Representative 4
FOR USE OF STATE ENGINEER ONLY
Date Received APV‘” 6 ' 1 981
L . : Quad FWL FSL
" FileNo._ RA-6776-E - ' use _ODSETVAtion. . . iionNo._125.26K.12,1243 7% =% .7

y/74



Section 6. LOG OF HOLE X -
Depth in Feet Thickness .
From To in Feet Color and Type of Material Encountered
2} 28 28 Fine red sand
28 30 2 Red clay
|
<

H

> 3

Section 7. REMARKS AND ADDITIONAL INFORMATION

-
“ =
3 -
- =
= ™ =
Q m
L4
O (-2
V=
11 =
P =
z =3 i
o _em
=50
< Le
- .. a4 Pyt
m
b .

el TR0 .
The undersigned hereby certifies that, to the best of his knowledge and belief, the foregoing is a true and
described hole.

correct record of the above
4

éé},ﬂ& 9 Fedo ot

of the State Engineer. A.

Driller .
. * appropriate .dgstrict office'
s possible when any well is
ed be completed.

“ould be executed in &ipﬁéate, preferably fypéwritten, and submitted *

: .Jjons, except Section 5, shall be answered as compietely and accurat
Arilled renaired ar deevene¢ When this form is used as a plugging record, only Section 1(a) and Section



STATE ENGINEER OFFICE
WELL RECORD

f-

Section 1. GENERAL INFORMATION

(A) Owner of well NAVAJD REFINING COMPANY

Revised June 1972

EIELD ENGR. 0g

Owner's Well No, 18

i
Street or Post Office Address Box 159
City and State Artesia, N M 88210
' Well was drilled under Permit No RA 6969 and is located in the: Obsservation/Monitor well
a Dt v _SW v MW % % of Section_9______ Township 178 Range_ 26 E N.M.P.M.
l b. Tract No. - of MapNo. . ofthe
¢. Lot No,_.___:-of Block No. of the =
B Subdivision, recordt’:d in — ‘ . County. )
l d. X= feet, Y= feet, N.M. Coordinate System Zone in
the Grant,
{(B) Drilling Contractor—___Hughes Orilling Company License No.___ WD 749
I Address Box 199A, Route 1, Artesia, N M 88210 i
Drilling Began —_6/8/82 ____ Completed —6/8/82  TypetooisRLr rotary Size of hole 1=_7# 7/ 8in.
l Elevation of land surface or casing atwell is——_ 3364  ft. Total depth of well 19 .

Completed well is shallow [ artesian.

Depth to water upon completion of well 10 gt

l Section 2. PRINCIPAL WATER-BEARING STRATA
Depth in Feet Thickness L . . Estimated Yield
From To in Feet Description of Water-Bearing Formation (gallons per minute)
' 16 19 3 fing anhydritic sand and red shale NA
Section 3. RECORD OF CASING
Diameter Pounds Threads Depth in Feet Length Perforations
' (inches) per foot per in. Top Bottom (feet) Type of Shoe From To
. 6 PUC 20 15 19
l Section 4. RECORD OF MUDDING AND CEMENTING
[ Depth in Feet Hole Sacks Cubic Feet -
T From To Diameter of Mud of Cement Method of Placement -
l 0 12 = 3 hand a
-
Section 5. PLUGGING RECORD
Plugging Contractor
Address No Depth in Feet Cubic Feet
o Plugging Mcthod ’ . Top Bottom of Cement
ate Well Plugged 1
h Plugging approved by:' 2.
3
l State Engineer Representative 4
FOR USE OF STATE ENGINEER ONLY
Date Received June 22, 1982
Quad FWL . FSL
- Obs./Monitorin
'/  File No. RA-6969 _ Use / gLocation No. 17.26.9.13111




Section 6. LOG OF HOLE
Fmi:pm in Fee;_o Ti’:cé:::s Color and Type of Material Encountered
0 2 2 Red soil
2 8 6 gyp (weathered anhy) with red shale
8 14 6 gyp white and anhydritic sand
18 19 5 Fine red shale and anhyritic sand - water @ 16°

l

Section 7. REMARKS AND ADDITIONAL INFORMATION

observation/monitoring well

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

e Aot

Dfiller
INSTRUCTIONS: This form should be executed in triplicate, preferably typewritten, and submitted to *»~ appropriate district office
of the State Engineer. All
drilled revaired or deenene

‘ons, except Section S, shall be answered as completely and accurate
yen this form is used as a pluegine record. only Section 1(a) and Section _

sossible when any well is
eed he comnlatad




Revised June 1972
STATE ENGINEER OFFICE
WELL RECORD

EIELD ENGR. 10g

Section 1. GENERAL INFORMATION

(A) Owner of well NAVAJD REFINING COMPANY ~ Owner's Well No. 18
Street or Post Office Address Box 159
City and State Artesia, N M 88210

Well was drilled under Permit No. RA /970 : and is located in the: Observation/Mani tor

a NE v 2BE w _NE %

YaofSection 8  Township 175 _ Range 26 E ~ NMPM.

b. Tract No._____:__ ofMapNo,. ... ofthe
c. Lot No._—: of Block No. of the
Subdivision, recorded in County. =
d. X= ‘ feet, Y= feet, N.M. Coordinate System z Zone in
the - Grant.
{B) Drilling Contractor Hthes Drilling Cumpany License No. wp 749
Address Route 1, Box 199R, Artesia, N M 88210
Drilting Began __ 6/9/82 ___ completed __6/9/82 ___ Typetools ALr Rotary Size of hole_1_7/8 _in,
Elevation of land surface or casing atwell is_3367 ___ ft Totaldepthofwell___ 19  f
Completed well is & shallow [ artesian, Depth to water upon completion of well _ 16 f.
Section 2. PRINCIPAL WATER-BEARING STRATA
Fro[:p!h 2 Fee}ro Ti};ic!}:(::tss Description of Water-Bearing Formation (gglsg;:a;:s r:iizixdte)
15 18 3 fine anhydritic sand and shale NA
Section 3. RECORD OF CASING
I?ii::;leetse)r :eorurnodost T::zrrei;d.s Tolzepth in F;:)ttmm 152531 Type of Shoe Fr:;rforatnon;o
6 PVC 20 15 19

Section 4. RECORD OF MUDDING AND CEMENTING

[ Depth in Feet Hole Sacks Cubic Feet -
From To Diameter of Mud of Cement Method of Placement >
0 12 ; 3 hand s
e
Section 5. PLUGGING RECORD
Plugging Contractor
Address i No Depth in Feet Cubic Feet
Plugging Method ) Top Bottom of Cement
Date Well Plugged. 1
Plugging approved by: )
3
State Engincer Representative 4
FOR USE OF STATE ENGINEER ONLY
Date Received June 22, 1982 )
Quad FWL . FSL
T . ' 17.26.8.24234
File No RA-6970 Use Monitoring 1 ocation No.




Section 6. LOG OF HOLE

Frogeplh in Fee}ro Tl-}:cé:;ss Color and Type of Material Encountered 3-
g 33 3 gravel
6 24 brown soil
El 3 ayp
18 9 gray clay & gyp
19 1 Red clay
= R
=

Section 7. REMARKS AND ADDITIONAL INFORMATION

7
L

observation/monitor well

U 03 Ml 3

Junt ¢t

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

described hole. Ag
D,

ler

INSTRUCTIONS: This form should be executed in triplicate, preferably typewritten, and submitted to *~~ appropriate district office
of the State Engineer. All ‘ons, except Section 5, shall be answered as completely and accurate * »ossible when any well is
drilled, repaired or deepent aen this form is used as a plugging record, only Section 1(a) and Section . .ted be completed.

-l e mn e e e
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Section 1. GENERAL INFORMATION

STATE ENGINEER OFFICE
WELL RECORD

NAVAJD REFINING COMPANY

(A) Owner of well

City and State

Street or Post Office Address

Box 159

Owner's Well No.

Revised June 1972

¢

FIELD ENGR. LOG

Artesia, New Mexico

88210

Completed well is

Elcvation of land surface or

casing

at well is

Wel] was drilled under Permit No. RA 6972 and is located in the: 0Observation/monitor
po
a. _:Nm‘: ve _ Sl v _NW % of Section____9 Township_ 17 S Range__26 E N.M.PM.
b. Tract No, -— of Map No. of the
c. Lot No.____:of..Block No. of the =
Subdivision, recordgd in County. )
d. X= feet, Y= feet, N.M. Coordinate System = Zone in
the Grant.
¢B) Drilling Contractor______Hughes Drilling Company . License No. Wh_749
Address Route 1, Box 199A, Artesia, N M 88210

33RA

X shallow [ artesian.

Driling Began —_B/9/82  _ Completed —_B/9/8B2 _ Typetools Air rotary __Sizeofhole 7 7/8 in.

ft. Total depthof well.__ 200 ft.

Depth to water upon completionof well — 11 ft.

Section 2. PRINCIPAL WATER-BEARING STRATA

Estimated Yield

Depth in Feet Thickness L . .

Trom To in Feet Description of Water-Bearing Formation (gallons per minute)

’ 15 18 3 fine red & gray anhydritic sand
Section 3. RECORD OF CASING
] Duameter Pounds Threads Depth in Feet Length Type of Shoe Perforations

(inches) per foot per in. Top Bottom (feet) From To
l 6 PUC 20 16 20
_l Section 4. RECORD OF MUDDING AND CEMENTING

Use

Location No.

, Depth in Feet Hole Sacks Cubic Feet -
From To Diameter of Mud of Cement Method of Placement o
0 12 3 3 hand -
&
Section 5. PLUGGING RECORD
Plugging Contractor
Address No Depth in Feet Cubic Feet
Plugging Method ) Top Bottom of Cement
Datc Well Plugged 1
Plugging approved by: 3
3
State Engineer Representative 4
FOR USE OF STATE ENGINEER ONLY
Date Received June 22, 1982 )
- Quad FWL FSL
File No RA-6972 Monitoring 17.26.9.13313




Section 6. LOG OF HOLE

et F“"’To Thickness Color and Type of Material Encountered
0 3 3 soil
5 2 tan gyp - oil soaked
10 5 gray anhydritic sand and shals
15 5 50/50 gray & red anhydritic sand
20 5 fine red shalesy anhydritic sand
- ="

Section 7. REMARKS AND ADDITIONAL INFORMATION

observation/monitor well

In
U?

h
v

417

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

22~
DAller

INSTRUCTIONS: This form should be executed in triplicate, preferably typewritten, and submitted to the appropriate district office
. of the State Engineer. All * -tions, except Section §, shall be answered as completely and accurate! yossible when any well is
drilled, \epaired or deepene ~= this form is used as a plugging record, only Section 1{a) and Section ed be completed.




(A) Owner of well

STATE ENGINEER OFFICE
WELL RECORD

Section 1. GENERAL INFORMATION

NAVAJO REFINING COMPANY

Revised June 1972

v,

FIELD ENGR. LOG

Street or Post Office Address

Box 159

Owner'sWeliNo. 21

City and State

_Artesia, N M1

88210

i
b
'
1

o
a NE % _ N % -BF u

Well was drilled underPermitNo.—_ RB 6971 andislocated in the:

observation/monitor

l Elevation of land surface or casing

Completed well is

X shallow [ artesian.

Section 2. PRINCIPAL WATER-BEARING STRATA

Yoof Section___9____ Township___12_S Range 26 E N.MPM.
l b. Tract No. of MapNo. = = of the
c. Lot No. j.— of Block No. of the —
Subdivision, recorded in - County. -
l d. X= i feet, Y= feet, N.M. Coordinate System - Zone in
the = Grant.
(B) Drilling Contractor_______Hughes Orilling Company . _  [License No. _un 749
' Address RUI&E_L.__BELJ.Q.Q_A,__AL?.RSL&,_N M 88210
Drilling Began ___ 6/11/82  cCompleted —_6/11/82  Type tools Air rotary = Size of hole_7___7/8in.

at well is—._ 3362 ft Totaldepthofwell___33 ft.

Depth to water upon completionof well .7 ft.

Depth in Feet Thickness

From To in Feet

Description of Water-Bearing Formation

Estimated Yield
(gallons per minute)

16 20 4

fine gray anhydritic sand & shale NA

Section 3. RECORD OF CASING

Diameter Pounds Threads
(inches) per foot per in.

Depth in Feet Length Perforations
Type of Shoe
Top Bottom (feet) Yp From To
6 PVC 33 29 33
Section 4. RECORD OF MUDDING AND CEMENTING
[ Depth in Feet Hole Sacks Cubic Feet -
From To Diameter of Mud of Cement Method of Placement @
¥] 12 . 3 hand =
12 33 ;I gravel pack
Section 5. PLUGGING RECORD
Plugging Contractor
Address No Depth in Feet Cubic Feet
Plugging Method ) i - __Top Bottom of Cement
ate Well Plugged. 1
N fugging approved by: P
3
' State Engineer Representative 4
FOR USE OF STATE ENGINEER ONLY
1 Date Received June 22, 1982
! l Quad FwL FsL
- nitorin .26.9.
Vi File No RA-6971 Use Mo 9 Location No. 17.26 31222




Section 6. LOG OF HOLE

Depth in Feet Thickness . .

i From To in Feet Color and Type of Material Encountered
’ 0 5 5 oil soaked sand

10 5 fine anhydritic sand & clay

15 5 fine anhydritic sand & clay

20 5 fine gray anhy sd, clay, & gravel

25 5 coarse gravel and gray clay cement
‘ 30 5 gyp & red clay or shale

33 3 very shaley gyp.

Section 7. REMARKS AND ADDITIONAL INFORMATION
h 2 ohservation/monitor well
Y

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

described hole.

BlZfer

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

of the State Engineer. All

Avillad ranairad Ar desnsn:

' *ions, except Section 5, shall be answered as completely and accurate’ jossible when any well is

an thic form ic uced a< a nlueeine record onlv Section 1(a) and Section  _ed be campleted

Y

- O



STATE ENGINEER OFFICE
WELL RECORD

Section 1. GENERAL INFORMATION

Revised June 1972

k4

EELD ENGR. Lug

Elevation of land surface or

Address Route 1, Box 199 A, Artesia, MM
Drilling Began __Jdune 14, '"8Zompleted __June 14, 'B2rypetools_ Air Rotary Size of hole_7_1/8 in.

88210

(A) Owner of well NAVYAJD REFINING COMPANY Owner’s Well No. 22
Street or Post Office Address Orawer 158
City and State Artesig, N M 88210
Well was drilled under Permit No. RA 6975 and is located in the:
a_NE v NFE v M % _SWl %ofSection_ 9 Township__175 Range . 28F N.M.PM.
b. Tract No. of Map No. of the
c. Lot No. = of Block No. of the
Subdivision, record®d in County, =
d. X= feet, Y= feet, N.M. Coordinate System = __Zonein
the = Grant.
{B) Drilling Contractor S. Dale Hughes License No. wo _749

3359

at well is

Completed well is

X shallow [J artesian.

Monitor

ft. Total depthof well____ 18 fr.

Depth to water upon completionof well .5 _____ ft,

I Section 2. PRINCIPAL WATER-BEARING STRATA
. Depth in Feet Thickness L i R Estimated Yield
From To in Feet Description of Water-Bearing Formation (gallons per minute)
' 16 18 2 gyp sand na
Section 3. RECORD OF CASING
I Diameter Pounds Threads Depth in Feet Length Type of Shoe Perforations
! (inches) per foot per in. Top Bottom (feet) From To
6 20 16 20
1l
'\ . g
I
|
l
l Section 4. RECORD OF MUDDING AND CEMENTING
I Depth in Feet Hole Sacks Cubic Feet -
; From To Diameter of Mud of Cement Method of Placement @
' 0 v ;| 8 3 hand I
P
Section 5. PLUGGING RECORD
Plugging Contractor »
Address No. Depth in Feet Cubic Feet
. Plugging Mcthod . Top Bottom of Cement
Date Well Plugged. 1
Plugging approved by: 2
3
. State Engineer Representative 4
FOR USE OF STATE ENGINEER ONLY
Date Received  August 19, 1982
l ) ' . Quad FWL FSL
File No._.RA=6975 Use__Observation [ ocation No. 17.26.9.31222 ~




Section 6. LOG OF HOLE

Depth in Feet Thickness Color and Type of Material Encountered
From To in Feet
0] 4 4 fill
5 1 0il soaked sand
10 5 gyp and clay
16 6 gyp and clay
18 2 anhydritic sand, gravel
19 1l gyp and clay

3 b}

Section 7. REMARKS AND ADDITIONAL INFORMATION

an

L

& Hyce n

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

AL Zghe

described hole.

INSTRUCTIONS: This for— -hould be executed in triplicate, preferably typewritten, and submitted tr
of the State Engineer. Al

ions, except Section 5, shall be answered as completely and accurati_
drilled, repaired or deepencu when this form is used as a plugging record, only Section 1(a) and Section * need be completed.

* appropriate district office
possible when any well is

-.-ﬁ-ﬁ

2




STATE ENGINEER OFFICE
WELL RECORD

Section 1. GENERAL INFORMATION

Revised June 1972

EIELD ENGR, L0p

Eievation of land surface or

Compieted well is 3 shallow [ artesian. Monitor

Section 2. PRINCIPAL WATER-BEARING STRATA

(A) Owner of well NAVARJIO REFINING COMPANY Owner’s Well No. 23
Street or Post Office Address Drawer 159
City and State Artesia, N M 88218
Well was drilled under Permit No RA £975 X and is located in the:
a. _NF v A %D % Sl % of Section___ 9 Township__17 8§ Range 26 F N.M.P.M.
b. Tract No. —— of Map No. of the
¢. Lot No. =of Block No. of the _
Subdivision, recordéd in County. =
d. X= feet, Y= feet, N.M. Coordinate System d Zone in
the = Grant.
{B) Drilling Contractor S. Dale Hughes License No.__ WD 749
Address Route 1, Box 199 A, Artesia, N M 88210
Drilling Began 6/28/8 Completed _ELZ.MB.L_ Type tools _Air Rotary  Size ofhole _Y___'ZLBm

atwellis. 3363 ft. Totaldepthofwell 20  ft.

Depth to water upon completionof well _____ 9 ___ft.

Depth in Feet Thickness L i ) Estimated Yield
From To in Feet Description of Water-Bearing Formation (gallons per minute)
15 17 2 Anhyritic sand na
Section 3. RECORD OF CASING
I D_iametey Pounds ']"hre'ads Depth in Feet Length Type of Shoe Perforations
(inches) per foot per in. Top Bottom (feet) From To
6 PUC 20 15 20
l Section 4. RECORD OF MUDDING AND CEMENTING
[ Depth in Feet Hole Sacks Cubic Feet -
From To Diameter of Mud of Cement Method of Placement >
' 0 7 8 3 Hand -
&
Section S. PLUGGING RECORD
Plugging Contractor
Address N Depth in Feet Cubic Feet
Plugging Method NO- - Top Bottom of Cement
Date Well Plugged 1
Plugging approved by: 2
3
. State Engineer Representative 4
FOR USE OF STATE ENGINEER ONLY °
Date Received  August 19, 1982
: Quad FWL FSL
\/ File No.__ RA=6975 x Use Observation _ Location No.___>7+26-9.31122




Section 6. LOG OF HOLE .
Depth in Feet ﬁickness Color and Type of Material Encountered
From To in Feet
‘ 0 5 5 gyp with anhydrite crystals
10 5 n L} ] ]
12 2 gyp and granular anhydrite
15 3 anhydritic sand and clay
| 1'7 2 n ] LJ ”
20 3 anhy sand with limestons gravel

:

1

Section 7. REMARKS AND ADDITIONAL INFORMATION

(LA

H
described hole.

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

W #,ac fopr
drilled, repaired or deepene.

Soriller
INSTRUCTIONS: This fo <hould be executed in triplicate, preferably typewritten, and submitted t~ *he appropriate district office

tions, except Section S, shall be answered as completely and accural

When this form is used as a plugging record, 6nly Section §(a) and Section

possible when any well is
need be completed.




f-

v

(A) Owner of well

STATE ENGINEER OFFICE
WELL RECORD

Section 1. GENERAL INFORMATION
NAVAJD REFINING COMPANY

Street or Post Office Address

Drawer 159

Revised June 1972

EIELD ENGR. L0€

Owner’s Well No. 24

Artesia, N M 88210

City and State

Well was drilled under Permit No.__.

'_BA 6975 X 2 andislocated in the:

Section 2. PRINCIPAL WATER-BEARING STRATA

a._F % _Sbl_%._Su %A YofSection__ 9 ___ Township. 17 S Range 28 F NMPM.
b. Tract No. of Map No. of the
c. Lot No. = of Block No. of the
Subdivision, record®d in County. =
d. X= ' feet, Y= feet, N.M. Coordinate System :'- Zone in
the = Grant.
{B) Drilling Contractor S. DBale Hughes License No. wp 749 _
Address Route 1, Box 199A, Artesia, N M 88210
Drilling Began _2/5/82 __ Completed _1/5/82 ____ Type tooishir rotary Size of hole—_ B8 ____in.
Elevation of land surface & at well is__3362 ft. Total depth of well__l_. 19 q
Completed well is X1 shalow [3J artesian. Depth to water upon completion of well 8 .

Depth in Feet Thickness L . . Estimated Yield
From To in Feet Description of Water-Bearing Formation (gallons per minute)
16 18 2 Anhy sand na
Section 3. RECORD OF CASING
Diameter Pounds Threads Depth in Feet Length Perforations
(inches) per foot per in. Top Bottom (feet) Type of Shoe From To
6 PUC 20 15 20
Section 4. RECORD OF MUDDING AND CEMENTING
Depth in Feet Hole Sacks Cubic Feet
From To Diameter of Mud of Cement Method of Placement ;
1] 7 . 8 3 hand -
: =
A
Section 5. PLUGGING RECORD
Plugging Contractor X
Address N Depth in Feet Cubic Feet
Plugging Method o Top Bottom of Cement
Date Well Plugged 1
Plugging approved by: 2
- 3
State Engineer Representative 4
FOR USE OF STATE ENGINEER ONLY
Date Received  August 19, 1982 . LT L
oo . Quad FWL FSsli

File No._ RA=6925 X..2.

Use_ "_Qhaiuaziolxation No. 17.26.9.13322 .




Section 6. LOG OF HOLE

Depth in Feet Thick .
meep To l-n]cF:::s Color and Type of Material Encountered
o -5 = {5 gyp & gran. anhydrite
10 5 ] L] n ”
16 6 gyp & clay
18 2 anhydritic sand and gravel
18 1 gyp and gravel
< 3
b4
Section 7. REMARKS AND ADDITIONAL INFORMATION ’
. = ‘
< =
c: '
o O
3 -
[t

s 3

The undersigned hereby certifies that, to the bgst of his knov-vledge _and belief, the foregoing is a true and correct record of the above

described hole.
] YA z/,%%a/

riller

INSTRUCTIONS: This for~ should be executed in Eripucate,vprefenbly type'v)n'tten. and submitted t~ the appropriate district office
of the State Engineer. . stions, except Section §, shall be answered as completely and accure ~ s possible when any well is

. drilled, repaired or deepern. .. When this form is used as 2 plugging record, only Section 1(a) and Sectic. . need be completed,




STATE ENGINEER OFFICE
WELL RECORD

Section 1. GENERAL INFORMATION

Revised June 1972

EIELD ENGR. LOG

Elevation of land surface or

Completed well is (¥ shallow [ artesian.

atwellis—_ 3364 ft Totaldepthof wel 20 ft.

(A) Owner of well - NAVAJQ REFINING COMPANH Owner'sWelilNo. 29
Street or Post Office Address Drawer 159
City and State Artesia, N M _ 88210
' Well was drilled under Permit No.__RA_A975 X 3 and is located in the:
a._ L % _NE W% _SE__%__NE_ %of Section____8 Township 17§ Range 26 E N.MPM.
b. Tract No. of Map No. of the
l c. Lot No. ~of Block No. of the
Subdivision, recorded in County. —
< -
d. X= feet, Y= feet, N.M. Coordinate System Zone in
the Grant,
{B) Drilling Contractor 8. Qale Huphes License No.__hil 749
l Address Rnlee_l,_ﬂcxx_]_QQ_A_,_Az.tesiar_ﬂL.EL 88210
Drilling Began —__7/13/82  Completed —3/13/ 82 Type tools Lir rotary . Sizeofhole__8 ____in.

Depth to water upon completionof well____ 8 _  ft.

Section 2. PRINCIPAL WATER-BEARING STRATA
Depth in Feet Thickness . X R Estimated Yield
From To in Feet Description of Water-Bearing Formation (gallons per minute)
15 17 2 anhydritic sand na
Section 3. RECORD OF CASING
Diameter Pounds Threads Depth in Feet Length Perforations
' (inches) per foot per in. Top Bottom (feet) Type of Shoe From To
. 6 POC 20 16 20
‘ Section 4. RECORD OF MUDDING AND CEMENTING
] Depth in Feet Hole Sacks Cubic Feet
; From To Diameter of Mud of Cement Method of Placement
' -
| o 8 8 4 hand z
' l : §
. :
' Section 5. PLUGGING RECORD
Plugging Contractor
Address N Depth in Feet Cubic Feet
Plugging Method o Top Bottom of Cement
Date Well Plugged 1
lugging approved by: 2
. . 3
' State Engineer Representative 4
FOR USE OF STATE ENGINEER ONLY
Date Received August 19, 1982 R oL
- : Quad FWL FSL

- File No._RA~6975 X 3

Use Observatj.on Locmon‘N!o ’];7..26.8.210261




.

Section 6. LOG OF HOLE

Depth in Feet jick K
Fromep & ee—ro T'f,l:cp::,ss Color and Type of Material Encountered s
o 5 5 cil soaked spil
12 7 gyp
15 3 gyp & clay
17 2 anhydritic sand
20 3 red gyp clay
=
< =
) 1} )
Section 7. REMARKS AND ADDITIONAL INFORMATION
% ]
-
_ c 5
~ i
= T
=

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

described hole.
Iz

Driller

INSTRUCTIONS: This for™ should be executed in tri'plicate,';;:re.fcrably typewritten, and submitted t~ the appropriate district office
of the State Engineer. , :tions, except Section 5, shall be answered as completely and accura © s possible when any well is

T Arilled renaired or deenen.  When thic farm ic 1ieed a¢ 2 nlisoine record only Qectinm 17a) and Cortin,. wneed he cammnletad

|

}




1 Revised June 1972
STATE ENGINEER OFFICE
‘ WELL RECORD EIELD ENGR. LG
Section 1. GENERAL INFORMATION l/
(A) Owner of well NAVAJD REFINING COMPANY Owner'sWellNo. —_26
Street or Post Office Address Drawa; 159
City and State Artesia, N M 88210
' Well was drilled under Permit No.__RA 6975 X & and is located in the:
a_SE__ % NE % SE % _NE % of Section a Township___17 S Range 26 E N.M.P.M.
b. Tract No.__.______ of Map No. of the
l c. LotNo.______g _ of Block No. of the
. Subdivision, recagded in County. .
&
d X=_ = feet, Y= feet, N.M. Coordinate System :, Zone in
the — Grant.
(B) Drilling Contractor S. Dale Hughes License No._ W0 749
l Address Route 1, Box 199 A, Artesia, M M 88210
Drilling Began __1/15/82  Completed __1/15/82 ____ Typetools Air Rotary _ _ Sizeofhole__B _in.
l Elevation of land surface or at well is__3364 ft. Totaldepthof well___ 20 ft
Completed well is ¥ shalow [ artesian. Depth to water upon completionof well _______ 8 ft
Section 2. PRINCIPAL WATER-BEARING STRATA
Depth in Feet Thickness . . . Estimated Yield
From To in Feet Description of Water-Bearing Formation (gallons per minute)
" 16 18 2 anhydritic sand na
Section 3. RECORD OF CASING
Diameter Pounds Threads Depth in Feet Length Perforations
' (inches) per foot per in. Top Bottom (feet) Type of Shoe From To
8 PUC 20 16 20
l Section 4. RECORD OF MUDDING AND CEMENTING
Depth in Feet Hole Sacks Cubic Feet
From To Diameter of Mud of Cement Method of Placemerlt
S
0 9 8 5 hand z
' Section 5. PLUGGING RECORD
Plugging Contractor
Address No. Depth in Feet Cubic Feet
Plugging Method i Top Bottom of Cement
Date Well Plugged . - - 1
Plugging approved by: 2
" . 3
' State Engineer Representative 4
FOR USE OF STATE ENGINEER ONLY
Dite Rieceiv.ed August 19, 1982 . B
' : : . © T "Quad = - FWL . FSL
, R | I IS IR
L~ FieNo RA-6975 X & Use_Observation _ pocationNo.__17.26.8.24243




Section 6. LOG OF HOLE

Froiep!h in Feefro 'l'il';ic'l:c::tss Color and Type of Material Encountered &
0 6 6 oil soaked gyp
10 4 gyp
12 2 gyp & clay
16 4 gyp & clay
18 2 anhydritic sand
20 2 gyp & gravel
£ L3
S?ction 7. REMARKS AND ADDITIONAL INFORMATION :C—) g
' o=
c- il
~ T
o L
ffi

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

INSTRUCTIONS: This fo= should be executed in triplicate, preferably typéwritlcn. and submitted t~ the appropriate district office
of the State Engineer. . :tions, except Section 5, shall be answered as completely and accura - s possible when any well is
drilled, repaired or deepen. .. When this form is used as a plugging record, only Section 1{a) and Sectio.. . need be completed.

r
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Revised June 1972

STATE ENGINEER OFFICE FIELD ENGR, LOG

WELL RECORD ,

r-

Section 1. GENERAL INFORMATION

(A) Ownerofwell . NAVUAJN RFFTMTNG COMPANY "  Owner'sWellNo.— .27

Street or Post Office Address Drawer 159
City and State Artesia, A M 88210
Well was drilled under Permit No BRA /975 X § and is Jocated in the:

a.__SF % NE % _SE__Y%MNE  Y%ofSection__ 8  Township 172.S _ Range 26 E NMPM.

' b TractNo._______ ofMapNo._______ ofthe
c¢. LotNo._______ zof Block No. of the
Subdivision, recorded in County. =
d. X= i feet, Y= feet, N.M. Coordinate System .- Zone in
the Grant.
(B) Drilling Contractor 5. DOale Hughes License No. _bip 749
. Address Route ), Box 199 A, Artesia, N M A8210
Drilling Began _1/158/B82 _ Completed __2/15/82  Type tools Air Raotapy Size of hole.—_ B in.
' Elevation of land surface or atwellis____3363 ft. Total depthof well ____20 __ ft.
Completed well is [X shallow [ artesian. Depth to water upon completionof well _____ 9 ft.
Section 2. PRINCIPAL WATER-BEARING STRATA
Depth in Feet Thickness e . X Estimated Yield
From To in Feet Description of Water-Bearing Formation (gallons per minute)
. 17 19 2 anhydritic sand na
Section 3. RECORD OF CASING
Diameter Pounds Threads Depth in Feet Length Perforations
' (inches) per foot per in. Top Bottom (feet) Type of Shoe From To
6 PVC 20 16 20
' Section 4. RECORD OF MUDDING AND CEMENTING
‘ Depth in Feet Hole Sacks Cubic Feet
From To Diameter of Mud of Cement Method of Placement ,
. 0 8 8 , 4 hand -
i
' Section 5. PLUGGING RECORD
Plugging Contractor
Address — . N;) Depth in Feet Cubic Feet
Plugging Method i . Top Bottom of Cement
Date Well Plugged e 1
lugging approved by: 2
> . -
- 3
State Engineer Representative 4

FOR USE OF STATE ENGINEER ONLY
Date Received August 19, 1982 S e
DO o © Quad FWL FsI

File No._RA=6975 X 5 - Use Observation  y ocation No. 17.26.8.24244

NL__




Section 6. LOG OF HOLE

Depth in Feet Thickness .
From To in Feet Color and Type of Material Encountered
o 8 - B 0il soaked gyp
13 5 ayp
17 4 gyp & clay
19 2 anhydritic sand
20 1l anhydritic sand & gravel
i ;
-
Section 7. REMARKS AND ADDITIONAL INFORMATION B
. o=
& -
-
L -
(‘_‘
—

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

7 Driller

INSTRUCTIONS: This fo~ should be executed in trip'licate', preferably typewritten, and submitted t~ the appropriate district office
of the State Engineer. . stions, except Section S, shall be answered as completely and accur: - s possible when any well is
* drilled, repaired or deepen. .. When this form is used as a plugging record, only Section 1(a) and Sectio. . need be completed.




Revised June 1972

FIELD ENGR. LOG
V’

Owner’sWellNo. __28

STATE ENGINEER OFFICE
WELL RECORD

Section 1. GENERAL INFORMATION

NAVAJD REFINING CDMPANY
Orawer 159
Artesia, N [

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

88210

Well was drilled under Permit No. RA 6975 X & and is located in the:

a_NFE % _NF % _SE %_SWl YofSection._ 9 ___ Township_ 127 §  Range_. SR 26 £ NMPM.

b. Tract No. of Map No. of the
c. Lot No. = of Block No. of the
Subdivision, recorded in County.
< =
d. X= _ feet, Y= feet, N.M. Coordinate System - Zone in
the = Grant.
{B) Drilling Contractor S, (ale Hiighes License No.__ 0 749
Address Boute. 1 ’ Bax 1389 A, Arfnnin, AMm, 88210
Drilling Began —_7/7/82 ___ Completed _7/8/82 ___ Type toolsAir Rotary Size of hole .8 in.

atwellis___ 3361  ft. Totaldepthof well 30 ft.

Elevation of land surface or

Completed well is shallow [ artesian. Depth to water upon completionof well __ 10 ft,

Section 2. PRINCIPAL WATER-BEARING STRATA

Depth in Feet Thickness L . X Estimated Yield
From To in Feet Description of Water-Bearing Formation (gallons per minute)
10 12 2 anhydritic sand na
Section 3. RECORD OF CASING
Diameter Pounds Threads Depth in Feet Length Perforations
(inches) per foot per in. Top Bottom (feet) Type of Shoe From To
6 puC 30 25 30
Section 4. RECORD OF MUDDING AND CEMENTING
Depth in Feet Hole Sacks Cubic Feet
From To Diameter of Mud of Cement Method of Placement‘
-
0 10 8 4 hand z
3 =
E 3
Section 5. PLUGGING RECORD
Plugging Contractor
Address No Depth in Feet Cubic Feet
Plugging Method ) Top Bottom of Cement
Date Well Plugged 1
Plugging approved by: 2
= 3
State Engineer Representative 4
FOR USE OF STATE ENGINEER ONLY
Date Received August 19, 1982 R
. C Quad FWL FSL

File No._RA-6925:X 6 . Use Location No.__17.26,9,34223




Section 6. LOG OF HOLE

me:plh in Fee-tro Ti}nlicé::tss Color and Type of Material Encountered
1] 5 5 gyp & red clay
ln 5 " " ]
1a 2 anhydritic sand & gravel
25 13 gyp & gravel
30 5 ayp

3 )

Section 7. REMARKS AND ADDITIONAL lNFORMATldN

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

described hole.
12;15 é222£ 4z
4

Driller

INSTRUCTIONS: This form should be executed in triplicate, préfembl& &pewritten, and submitted 16 the appropriate district office
of the State Engineer. | stions, except Section 5, shall be answered as completely and accur: - s possible when any wellis
~drilled, repaired or deeper. .. When this form is used as a plugging record, only Section 1(a) and Secti. need be completed.




- -

-Q-

N

,-

(A) Owner of well
Street or Post Office Address
City and State
Well was drilled under Permit No.___RA 6975 X 7

£F
a, ME v hFP %_ Sl % Bl Y%ofSection_ 9  Township__17 8 Range 26 F

STATE ENGINEER OFFICE
WELL RECORD

Section 1. GENERAL INFORMATION

NAVAIO REFINING COMPANY

Revised June 1972

FIELD ENGR. Log

Owner'sWellNo. 29

Drawer 159

Artesia, M M 88210

and is located in the:

N.M.P.M.
b. Tract No. of Map No. of the
c. Lot No. f Block No. of the
Subdivision, recorded in County. =
d. X= feet, Y= feet, N.M, Coordinate System = __Zonein
the 2 Grant.
{B) Drilling Contractor S. Dale Hughes License No. wo 749
Address Route 1, Box 199 A, Artesia, N M 88210

Drilling Began _7/20/82  cCompleted —_1/21/B2 _ Typetools Air rotary  Sizeofhole_ B in.

Elevation of land surface or

Completed well is

at well is 33R3

1 shallow [ artesian.

ft. Totaldepthof well __ 21,5  ft.

Depth to water upon completionof well 11 ft.

Section 2. PRINCIPAL WATER-BEARING STRATA

Depth in Feet Thickness . . . Estimated Yield
From To in Feet Description of Water-Bearing Formation (gallons per minute)
20 21.5 1.5 Anhydritic sand na '
Section 3. RECORD OF CASING
Diameter Pounds Threads Depth in Feet Length Type of Shoe Perforations
(inches) per foot per in, Top Bottom (feet) From To
6 PUC 22 19 22
Section 4. RECORD OF MUDDING AND CEMENTING
Depth in Feet Hole Sacks Cubic Feet
From To Diameter of Mud of Cement Method of Placement ;
0 8 . 8 6 hand -
B .
A
Section 5. PLUGGING RECORD
Plugging LContractor - —
Address No‘ Depth in Feet Cubic Feet
Plugging Method ) Top Bottom of Cement
ate Well Plugged 1
lugging approved by: 2
) - 3
State Engineer Representative 4
FOR USE OF STATE ENGINEER ONLY
Date Received August 19, 1982 BRI e

i
File No.

RA-6975 X 7

"~ Quad

i

FwL FSL

Use _Observation—— Location No._ 17-26.9.13422




Section 6. LOG OF HOLE

szepm - FeetTo _ Thickness Color and Type of Material Encountered
1] i 5 5 miscellanecus fill
10 5 0il stained gyp
15 5 gyp
20 5 ayp
21.5 1.5 anhydritic sand & gravel

-

N

i

3

Section 7. REMARKS AND ADDITIONAL INFORMATION

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

described hole.

.

INSTRUCTIONS: This fo~ should be executed in triplicate, prerenbl;" typéwn'tten, and submitted tn the approp;iate district office
of the State Engineer. .

drilled, repaired or deepern. .. When this form is used as a plugging record, only Section 1(a) and Sectic. . nced be completed. =

stions, except Section 5, shall be answered as completely and accur:

s possible when any well is‘




/

Revised June 1972

STATE ENGINEER OFFICE BELD ENGR LOG

WELL RECORD

Section 1. GENERAL INFORMATION /
(A) Owner of well NAVAJD REFINING COMPANY Owner'sWellNo. 30
Street or Post Office Address Drawer 159
City and State Artesia, N M 88210
Well was drilled under Permit No..__RA £975 X 8 and is located in the:
a_NE v _NE % _SW y_NW yofsection_B Township___ 17§ Range___ 26 E NMPM.
b. Tract No.___ . of Map No. of the
c. Lot No..________= of Block No. of the
Subdivision, record®d in County. =
d. X= feet, Y= feet, N.M. Coordinate System = Zone in
the o Grant.
(B} Drilling Contractor S. Dale Hughes License No._ WD 749 -
Address Route 0, Box 199 A, Artesia, N M 88210 _
Drilling Began _1/732/82 Completed ___1/22/82 _ Typetoois_Bir Rpotary  Ssizeof hole. B ___in
Elevation of land surface or atwellis__3358____ ft. Totaldepthof well__ R 21,95 fr.
Completed well is X0 shallow [ artesian. Depth to water upon completionof well 8 ft

Section 2. PRINCIPAL WATER-BEARING STRATA

Depth in Feet Thickness o ) . Estimated Yield
From To in Feet Description of Water-Bearing Formation (gallons per minute)
18 20 2 anhydritic sand & gravel na

Section 3. RECORD OF CASING

Diameter Pounds Threads Depth in Feet Length Perforations
(inches) per foot per in. Top Bottom (feet) Type of Shoe From To
6 PUC 22 17 22

Section 4. RECORD OF MUDDING AND CEMENTING

Depth in Feet Hole Sacks Cubic Feet
From To Diameter of Mud of Cement Method of Placement;
0 " 8 2 hand -
E
- Section 5, PLUGGING RECORD
Plugging Contractor
Address - No Depth in Feet Cubic Feet
Plugging Method o Top Bottom of Cement
Date Well Plugged. L [
Plugging approved by: 2
3
State Engincer Representative 4
FOR USE OF STATE ENGINE_E)R ONLY
Date Received August 19, 1982 S TTme e
. o L . Quad i FWL FSl1
File NaA-mii X8 ) Use _Ohservation  Location No._17.26,9,13222




Section 6. LOG OF HOLE

szeplh . Fu'tro T:c::::s Color and Type of Matenria! Encountered
0 5 5 0il soaked grevel, sand & gyp (fill)
10 5 ayp
15 5 ayp
18 3 gyp & gravel
20 2 anhydritic sand & gravel
21.5 1.5 gyp & gravel

Section 7. REMARKS AND ADDITIONAL INFORMATION

The undersigned hereby certifies that, vto_the best_ of his k;xc;wiedge aﬂd belief, the foregoing is a true and correct record of the above

described hole. )
Rl gl
i

Driller

INSTRUCTIONS: This fo~ should be executed in triplicate, pret‘erabli' typewritten, and submitted to the appropriate district office
of the State Engineer. . stions, except Section 5, shall be answered as completely and accur: - s possible when any well is
Arilled renaired or deepen. .. When this form is used as a plugging record. only Section 1(a) and Sectic. need be completed.



Revised June 1972

STATE ENGINEER OFFICE

WELL RECORD HIELD Ercy, LG
Section 1. GENERAL INFORMATION
(A) Owner of well NAVAJO REFINING COMPANY Owner's Well No. __3%
Street or Post Office Address Orawer _ 159
City and State ARTESIA, N 1 88210
Well was drilled under Permit No.__RA~63975=X~9 and is located in the:

2 G % NE— % .§E——Y%_pE—%ofSection__ 8  Township__17 §  Range_ 26 E  NMPM,

b. Tract No.________ of Map No. of the
c. Lot No.____-; of Block No. of-the
Subdivision, recorded in County. =
d. X= . feet, Y= feet, N.M. Coordinate System _' Zone in
the — Grant.
{B) Drilling Contractor _Sa._f1ale Hughes License No.__ W0 749
Address Rt 1, HAnx 199 A Artesia, N M RA210
Drilling Began _10/19/82 _ cCompleted _10/19/82 Type tools ___Auger Size of hole_8  in,
Elevation of land surface or atwellis__ 3365 _ ft. Total depth of well __ 22  _ fi.

Completed well is B shallow (3 artesian. Depth to water upon completionof well ____ 1[0 ft.

Section 2. PRINCIPAL WATER-BEARING STRATA

Depth in Feet Thickness o . R Estimated Yield
From To in Feet Description of Water-Bearing Formation (gallons per minute)
14 16 2 dolomite gravel w gray-brown silty| clay NA

Section 3. RECORD OF CASING

Diameter Pounds Threads Depth in Feet Length Type of Shoe Perforations
(inches) per foot per in, Top Bottom (feet) yp From To
2 pvC 18 13 18

Section 4. RECORD OF MUDDING AND CEMENTING

[ Depth in Feet Hole Sacks Cubic Feet
; From To Diameter of Mud of Cement Method of Placement
a 12 8 4 sx hand placement -

X XEX

Section 5. PLUGGING RECORD

Plugging Contractor

Address No Depth in Feet Cubic Feet
Plugging Method ) Top Bottom of Cement
Date Well Plugged ]
Plugging approved by: 2
3
State Engineer Representative 4

FOR USE OF STATE ENGINEER ONLY
Date Received November 9, 1982 :
Quad FWL FSL

’

Location Nlol 7. 1(’ 18 ' Z_q 23

File No.____RA-6975-X-9 Use Observation




Section 6. LOG OF HOLE

Depth in Feet

Thickness

From To in Feet Color and Type of Material Encountered ?
8] 2 2 brown topsoil with gravel & concrete
2 3 1 brown silty clay w white pebbles
brown
3 7 4 x&zm silty clay dense
7 8% 1 tan silty eclay
8t 14 5% gray siliv clay with gyp & unweathered anhydrite
14 16 2 dolo gravel water bearing seams w gry-brn silty clay
16 20 = 4 broun sandy silty clay
20 22 % 2 red rlay well) sorted &

H i

Section 7. REMARKS AND ADDITIONAL INFORMATION

gt

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

described hole.

Lok ol
g

INSTRUCTIONS: This form should be executed in t}i;;iicaté, preterably. tyﬁéwrittcn, and submitted to the appropriate district office

of the State Engineer. 2

drilled, repaired or deepen.

tions, except Section §, shall be answered as completely and accurat
#hen this form is used as a plugging record, only Section 1(a) and Sectio.

i possible when any well is
.eed be completed.
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Revised June 1972
STATE ENGINEER OFFICE
WELL RECORD

CBIELD EricR. 1o

Section 1. GENERAL INFORMATION

(A) Owner of well NAVAJO REFINING COMPANY Owner’s Well No. 32
Street or Post Office Address Orawer 159
City and State ARTESIA, N M 88210
Well was drilled under Permit No. RA-7098-X-6 and is located in the:
a _NE w _NE % _SE y MNE 4 ofsection_8 Township 17 S Range 26 € N.M.P.M.
b. Tract No. ofMapNo._____ =~ ofthe
c. Lot No. ~of Block No. of the
Subdivision, recorda in County. =
d. X= feet, Y= feet, N.M. Coordinate System ; Zone in
the Grant,
(B) Drilling Contractor__S._0ale Hughes License No.__ D 749
Address R, 1, Bax 199 A, Artpsia, MM 88210
Drilling Began 10 20/82 Completed .__:LQ./_ZL_M_ Type tools Auger Size of hole__a__ in.
Elevation of land surface or at well is 3363 ft. Total depth of weu___ZLL__ ft.
Completed well is A shallow O artesian. Depth to water upon completion of well _.1_0__.._. ft.

Section 2. PRINCIPAL WATER-BEARING STRATA

Depth in Feet Thickness L , i Estimated Yield
From To in Feet Description of Water-Bearing Formation (gallons per minute)
16 22 6 Anhydritic sand & pebbles with NA
brounish red sapdy siliy clay
Section 3. RECORD OF CASING
Diameter Pounds Threads Depth in Feet Length T £ Sh Perforations
(inches) per foot per in. Top Bottom (feet) ype of Shoe From To
2 pug ) 22 17 22

Section 4. RECORD OF MUDDING AND CEMENTING

[ Depth in Feet Hole Sacks Cubic Feet
From To Diameter of Mud of Cement Method of Placement
0 16 8 5 sx Rose Gravel truck z
i

Plugging Contractor

Section 5. PLUGGING RECORD

File No

Address No Depth in Feet Cubic Feet
Plugging Method ) Top Bottom of Cement
Date Well Plugged 1
Plugging approved by: 2
3
State Engineer Representative 4
FOR USE OF STATE ENGINEER ONLY
Date Received  November 9, 1982
Quad FWL FSL

RA-70%8-X-6

Use Observation Locat.ion No. 17,24, 8, 2422




Section 6. LOG OF HOLE

Fm::pm i Fmro Thickness Color and Type of Material Encountered
D 2% 2% Dark brown topsoil
2% 4 1¥ 1t. brown silty clay with unweathered anhydrite
4 6 2 tan silty clay
6 6% ¥ red silty clay
6% 10+ 4 1t brown silty clay with pebble seam at bottom
105 13 2% tan silty clay
13 16 3 | SRRYeStii¥xEARYxaxmunnin
16 22- 6 anhydritic sand & pebbles with brn-red sdy, silty clay
22 24 ) 2 red clay hard =

Section 7. REMARKS AND ADDITIONAL INFORMATION

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

described hole.
YA

£
/ Driller

INSTRUCTIONS: This form should be executed in triplicate, preferably typewritten, and submitted to the appropriate district office
of the State Engineer. 2 tions, except Section §, shall be answered as completely and accurat : possible when any well is
drilled, repaired or deepen.. . When this form is used as a plugging record, only Section 1(a) and Sectio. ..eed be completed.
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Revised June 1972
STATE ENGINEER OFFICE

WELL RECORD .ﬂELD ENCR. Loq

Section ). GENERAL INFORMATION

(A} Owner of well NAVAJD REFINING COMPANY Owner's Well No. 33
Street or Post Office Address Drawer 158
City and State ARTESIA, N M 88210

Well was drilled under Permit No. RA 7098 and is located in the:

a_NE  w NE %_SE % _NE % of Section__B Township__ 17 8 Range 26 E N.M.PM,

b. TractNo.____ . of Map No. of the
c. Lot No._ ___.i of Block No. of the
Subdivision, recorded in County. =
d. X= : feet, Y= feet, NM. Coordinate System . _—, Zone in
the - Grant.
{B) Drilling Contractor S, Dale Hughes License No,___ W0 749
Address Rt., Box 199 A, Artesig, N M 88210
Drilling Began __J.IILZDLBZ_ Completed __MDLB.Z__ Type tools Ruger Sizeofhole._ 8 ___in.
Elevation of land surface or atwellis___3363  ft. Total depth of weu_._l.ﬁ'___ ft.
Completed well is X shalow [ artesian, Depth to water upon completion of wcll__l.u_____. ft.
Section 2. PRINCIPAL WATER-BEARING STRATA

l Depth in Feet Thickness . . . Estimated Yield

From To in Feet Description of Water-Bearing Formation (gallons per minute)

145 17 2% Anhy. sand with white gray silty glay NA

Section 3. RECORD OF CASING
l?ii:rcr;leetse)r ::rufr:i)st 'I::rrei;;gs Tol:epth in F;Ztnom ]_é:fg. Type of Shoe Fr:;rforation;o
2 PULX 18 13 18
Section 4. RECORD OF MUDDING AND CEMENTING
o T Dimerer | oot | of Cement Method of Placement,
1] 12 L 8 , 4 sx Rose Gravel truck :
i

Section 5. PLUGGING RECORD

Plugging Contractor
Address Depth in Feet Cubic Feet
Plugging Method ) Top Bottom of Cement
Date Well Plugged. . B

Plugging approved by:

& jed =

State Engineer Representative

FOR USE OF STATE ENGINEER ONLY
Date Received November 9, 1982

Quad FWL FSI

File No... RA-7098 Use_Observation  LocationNo.17. 24 F.2422




Section 6. LOG OF HOLE

Fmg]epth in Fee;o T-::C;::‘ss Color and Type of Material Encountered &
8] 4 4 Brown topscil
b 13 9 1t brown silty clay w anhy,.
13 14% 1+ gray silty clay
14+ 17 2% anHyd. eend in white gray silty clay & red-tan clay
17 195 2% red clay
¥ =

Section 7. REMARKS AND ADDITIONAL INFORMATION

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

INSTRUCTIONS: This form should be executed in triplicate, preferably typewritten, and submitted to the appropriate district office
of the State Engineer. 2 tions, except Section 5, shall be answered as completely and accurat i possible when any well is
drilled, repaired or deepen.  When this form is used as a plugging record, only Section 1(a) and Sectio.  ..eed be completed.

-k---
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STATE ENGINEER OFFICE
WELL RECORD

Section 1. GENERAL INFORMATION

. Revised June 1972

EIELD EiiGic Lug

(A) Owner of well NAVAJO REFINING COMPANY Owner'sWellNo, 3%
Street or Post Office Address Drawer 159
City and State ARTESIA, N M 88210
Well was drilled under Permit No._RA=-7098-X and is located in the:
a_GF % _MF w%_SF % _NF YofSection___8B  Township__ 17 S Range._. 268 E N.M.P.M.
b. Tract No. of Map No. of the
¢. Lot No. < of Block No. of the
Subdivision, recordéd in County. =
d. X= feet, Y= feet, N.M. Coordinate System = _Zonein
the = Grant.
{B) Drilling Contractor S. O=le Hughes License No.__l0 749
Address Rt, Box 199A, Artesia, QMM 88210

Elevation of land surface or

Completed well is X shallow

[ artesian.

Drilling Began —_10/20/82  Completed _10/2D/82  _Typetools_ _BLQET  Sizeofhole—8 __ in.

atwellis___3363  ft. Totaldepthof well.__ 22 _ ft.

9

Depth to water upon completion of well ft.

Section 2. PRINCIPAL WATER-BEARING STRATA

Depth in Feet Thickness . . . Estimated Yield
From To in Feet Description of Water-Bearing Formation (gallons per minute)
16 20 4 fnhyd, sand in gray silty clay & gyp NA
Section 3. RECORD OF CASING
Diameter Pounds Threads Depth in Feet Length Perforations
(inches) per foot per in, Top Bottom (feet) Type of Shoe From To
2 PVg 21 16 21
Section 4. RECORD OF MUDDING AND CEMENTING
Depth in Feet Hole Sacks Cubic Feet .
From To Diameter of Mud of Cement Method of Placementa
-0 15 8 5 sx Rose Gravel Truck
E 3
Section 5. PLUGGING RECORD
Plugging Contractor
Address No. Depth in Feet Cubic Feet
Plugging Method : Top Bottom of Cement
Date Well Plugged I
Plugging approved by: 2
3
State Engineer Representative p

Date Received

November 9, 1982

File No.

RA-7098-X '

FOR USE OF STATE ENGINEER ONLY

Quad ___ FWL FSL

UseObservation

Locsts Noﬂ_léi_w__J :




Section 6. LOG OF HOLE

Fm:"pth in F“;o TE"C,‘_.‘::[“ Color and Type of Material Encountered 3
0 6 6 Brown topsoil & fill
6 10 4 Gray-brown silty clay with unweathered anhydrite
10 16 6 gyp in silty clay & unweathersd anhydrite
16 20 4 anhydritic sand in gray silty clay & gyp
20 22 2 gray clay.
T =
=

Section 7. REMARKS AND ADDITIONAL INFORMATION

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

described hole.
ligzjdf ;3224442;,

riller

INSTRUCTIONS: This form should be executed in triplicate, prEferably typewritten, and submitted to the appropriate district office
of the State Engineer. / tions, except Section 5, shall be answered as completely and accura’ - 3 possible when any well is
drilled, repaired or deepen. , When this form is used as a plugging record, only Section 1(a) and Sectio.  .iced be completed.




STATE ENGINEER OFFICE

Revised June 1972

Completed well is R shallow [ artesian.

Section 2. PRINCIPAL WATER-BEARING STRATA

WELL RECORD . Luig
Section 1. GENERAL INFORMATION
(A) Owner of well NAVAJD REFINING COMPANY Owner's Well No. 35
Street or Post Office Address prauer 159
City and State Artesia, N M 88210
Well was drilled under Permit No._RA_7098 X 2 and is Jocated in the:
aSW v _SE % SW % _NW_ Y of Section S Township__17 S Range___26 E N.M.P.M.
b. TractNo.____________ of Map No. of the
c. Lot No. =_ of Block No. of the
Subdivision, recorded in County. =
d. X= ____.__ feet, Y= feet, N.M. Coordinate System ; Zone in
the Grant.
{B) Drilling Contractor S. Dale Hughes License No._ WD 749
Address Rt. 1, Box 199 A, Artesia, N M 88210
Drilling Began . 10/20/82 _ compieted __10/20/82 Type tools Auger Sizeofhole__ 8 in.
Elevation of land surface or at well is__ 3362 ft. Total depth of well___ZA.%_.___ft.

Depth to water upon completion of well 7 1t

Depth in Feet Thickness . R R Estimated Yield
From To in Feet Description of Water-Bearing Formation (gallons per minute)
15 20 5 Dolo gravel in tight gray sdy silty NA
~LClay
7
Section 3. RECORD OF CASING
Diameter Pounds Threads Depth in Feet Length Perforations
(inches) per foot per in. Top Bottom (feet) Type of Shoe From To
2 puC 20 15 20
Section 4. RECORD OF MUDDING AND CEMENTING
L Depth in Feet Hole Sacks Cubic Feet
" From To Diameter of Mud of Cement Method of Placement,
a 14 8 4% sx Rose Gravel Truck -
i
Section 5. PLUGGING RECORD
Plugging Contractor
Address No Depth in Feet Cubic Feet
Plugging Method ) Top Bottom of Cement
Date Well Plugged. : 1
Plugging approved by: 2
3
State Engineer Representative 4
I FOR USE OF STATE ENGINEER ONLY
Date Received November 9, 1982 -
: Quad FWL FSL
l/ File No RA~7098-X-2 UseObservation __ LocationNo. 7. 26, 91323




Section 6. LOG OF HOLE

Depth in Feet Thickness

From To in Feet Color and Type of Material Encountered
1] 2 2 Brown-shite topfill
2 5 3 brn-gry silty clay with gravel & gyp
5 10 5 1t, brn silty clay with gravel
10 11% 15 1t. brn silty clay with gravel
11% 15 3% white silty clay w anhydrite
15 20 5 dolomite seams in tight gray sand-silty clay
20 21% 1% dry tight white silty clay with anhydrite

Section 7. REMARKS AND ADDITIONAL INFORMATION

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

described hole. ( -

A Driller

INSTRUCTIONS: This form should be executed in triplicate, preferably 4typewrit(en, and submitted to the appropriate district office
of the State Engineer. 2 tions, except Section 5, shall be answered as completely and accura® - : possible when any well is
drilled, repaired or deepen. When this form is used as a plugging record, only Section 1(a) and Sectio. .ieed be completed.




(A) Owner of well

Revised June 1972

STATE ENGINEER OFFICE a
WELL RECORD .
i uﬂE_LD £h\.‘|\. Lug
Section 1. GENERAL INFORMATION

NAYAJID REFINING COMPANY Owner's Well No. 36

Street or Post Office Address Drawer 159

City and State

Well was drilled under Permit No.__RA.__ 20098 X 3

ARTESIA, QM 88210

and is located in the:

Address

a. NE % SE _%_SW Y% Al  Y%ofSection_ 8 Township_ 17 G Range .28 F N.M.P.M.
b. Tract No. of Map No. of the
c. Lot No. —: of Block No. of the
Subdivision, xecorq‘}d in County. =
d. X= feet, Y= feet, N.M. Coordinate System — Zone in
the Grant.
{B) Drilling Contractor S. Dale Hughes License No. un 749

Rt. 1, Bnx 199 A Artesis, W M 88210

Eievation of land surface or

Drilling Began 10/21/82 Completed 10/21/82 Type tools Ruger Sizeofhole_8 _____in.

atwell is_ 33605 1. Total depth of well 25 fr.

Completed well is &) shallow [ artesian.

Depth to water upon completion of well 7 11

Section 2. PRINCIPAL WATER-BEARING STRATA

Depth in Feet Thickness L . R Estimated Yield
From To in Feet Description of Water-Bearing Formation (gallons per minute)
14 15% 1% Anhyd., clayey and in tight gype clhy NA
Section 3. RECORD OF CASING
Diameter Pounds Threads Depth in Feet Length Perforations
(inches) per foot per in. Top Bottom (feet) Type of Shoe From To
2 PVC 17 12 17

Section 4. RECORD OF MUDDING AND CEMENTING

Depth in Feet Hole Sacks Cubic Feet
From To Dijameter of Mud of Cement Method of Placement >
=
0 11 8 4 sx Rose Gravel Truck -
3
Section 5. PLUGGING RECORD
Plugging Contractor
Address No Depth in Feet Cubic Feet
Plugging Method - Top Bottom of Cement
Date Well Plugged 1
Plugging approved by: 2
’ 3
State Engineer Representative 4
A FOR USE OF STATE ENGINEER ONLY
Date Received November 9, 1982 : :
Quad - FWL FSL

- Engm mm Em Im I =

File No RA-7098-X-3

Use Observation  jocationNo. 1 1. 20,9 . \342 -




Section 6. LOG OF HOLE
Fm:’p'h in F"tTo T?;“;::tss Color and Type of Material Encountered
] 4% 4k Brown soil & fill
4% 8 3% 1t brn silty clay with gravel
8 14 6 gray silty clay
14 15% 1% anhydritic clayey sand in tight gyp clay
15% 19 3 white clay with anhydritic nodules, gyp
19 25 5 red-gray clay

Section 7. REMARKS AND ADDITIONAL INFORMATION

described hole.

of the State Engineer. All

The undersigned hereby certifies that, to the best of his knowiedge and belief, the foregoing is a true and correct record of the above
INSTRUCTIONS: This for~ “ould be executed in triplicate, preferably typew

NP

v

2 Driller

ritten, and submitted tc
ons, except Section 5, shall be answered as completely and accurate.

drilled, repaired or deepened. ~hen this form is used as a plugging record, only Section 1(a) and Section 5 1eed be completed.

appropriate district office .
Jossible when any well is




STATE ENGINEER OFFICE
WELL RECORD

Section 1. GENERAL INFORMATION

Revised June 1972

&

@ELL« LOG

(A) Owner of well NAVAJO REFINING COMPANY Owner’s Well No. 37
Street or Post Office Address Orawer 159
City and State ARTESIA, AN M 88210
Well was drilled under Permit No RA 7098 X & and is located in the:
l a NE v SE v SW v NW 3y of Section__ 9 Township__17_§ Range 26 E N.M.PM.
b. Tract No. of Map No. of the
I c. Lot No. . of Block No. of the
Subdivision, recogded in County. =
d. X= : feet, Y= feet, N.M. Coordinate System z Zone in
l the Grant.
{(B) Drilling Contractor S. Dale Hughes License No.___ 110 749
. Address Rt. Bnx 199 A Artesia, M M 88210
R .
Drilling Began __10/21/82 _ Completed _10/21/82  Type tools uger Sizeofhole_ 8 in.
Elevation of land surface or at well is__33A1 ft. Total depthof well ____20Hr .
l Completed well is w shallow [ artesian. Depth to water upon completion of well 8 ft.
Section 2. PRINCIPAL WATER-BEARING STRATA
Depth in Feet Thickness L . . Estimated Yield
From To in Feet Description of Water-Bearing Formation (gallons per minute)
F 14 18 4° Anhydritic sand in 1t. gray silty ¢lay w gyp NA
Section 3. RECORD OF CASING
Diameter Pounds Threads Depth in Feet Length Perforations
I (inches) per foot per in, Top Bottom (feet) Type of Shoe From To
2 PVC 17 12 17
Section 4. RECORD OF MUDDING AND CEMENTING
Depth in Feet Hole Sacks Cubic Feet
l From To Diameter of Mud of Cement Method of Placement,
0 11 8 4 sx Rose gravel truck -
' Section 5. PLUGGING RECORD
Plugging Contractor
Address No Depth in Feet Cubic Feet
Plugging Method ) .Top Bottom of Cement
Date Wel} Plugged. 1
Plugging approved by: .. 2
3
State Engineer Representative 4
l i FOR USE OF STATE ENGINEER ONLY
Date Received  November 9, 1982 : .
A Quad FWL FSL
l S FieNe RA-7098-X-4 UseObservation ~ TocationNo.!7i26. i (342 -




Section 6. LOG OF HOLE

Fmiﬂ?‘h s Fmro T:\nic;:(::,ss Color and Type of Material Encountered
o 2% 2% Brown topsoil & fill
2% 5 2% Dark brown silty clay
5 14 9 Lt. brn silty clay
14 18 4 Anhydritic sand in light gray silty clay with gyp
18 205 2% Tight gray clay
* &
=
Section 7. REMARKS AND ADDITIONAL INFORMATION

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

ler

INSTRUCTIONS: This for “ould be executed in triplicate, preferably typewritten, and submitted tr appropriate district office

of the State Engineer. AL ° .ons, except Section S, shall be answered as completely and accurate. possible when any well is
drilled, repaired or deepened. when this form is used as a plugging record, only Section 1(a) and Section § 1eed be completed.




Revised June 1972
r -
ZIELD ENzi Lug.

STATE ENGINEER OFFICE
WELL RECORD

Section 1. GENERAL INFORMATION

(A) Owner of well NAVAJO REFINING COMPANY

Street or Post Office Address Drawer 159
City and State ARTESIA, N M 88210

Owner's Well No. 38

Well was drilled under Permit No._RA 7098 X 5 and is located in the:

a_SE % SE %_SW % MW _Y%ofSection__9  Township__17 § Range 26 F N.M.PM,

Elevation of 1and surface or

b. Tract No.____________ of Map No. of the
¢. Lot No. = of Block No, of the
Subdivision, recorded in_- County. =
d. X= feet, Y= feet, N.M. Coordinate System = Zone in
the = Grant.
{B) Drilling Contractor S. Dale Hiunhes License No. w749
Address gt. 1 ; Box 199 o, Ar‘f‘ngi_a_r_m m RR210

Drilling Began 10/21/82 Completed 10/21/82 Type tools AUQEI‘ Size of hole__ 8 in.

atwellis__ 3361 i Total depth of weu;___Zb’___ f1.

Completed well is & shallow [ artesian.

Depth to water upon completion of weu____s___ ft.

Section 2. PRINCIPAL WATER-BEARING STRATA

File No._____RA-7098-X-5

Depth in Feet Thickness L . . Estimated Yield
From To in Feet Description of Water-Bearing Formation (gallons per minute)
16 21 5 Anhydritic sand & dolo pebbles with NA
gray 6ilty clay
Section 3. RECORD OF CASING
Djameter Pounds Thregds Depth in Feet Length Type of Shoe Perforations
(inches) per foot per in. Top Bottom (feet) From To
2 pPuC 21 16 21
—
Section 4. RECORD OF MUDDING AND CEMENTING
Depth in Feet Hole Sacks Cubic Feet
From To Diameter of Mud of Cement Method of Placement;
1] 15 8 5 sx | Ross Gravel Truck -
re -
aZ
Section 5. PLUGGING RECORD
Plugging Contractor
Address N Depth in Feet Cubic Feet
Plugging Mcthod o Top Bottom of Cement
Date Well Plugged.. 1
Plugging approved by: 2
3
State Engineer Representative 4
N FOR USE OF STATE ENGINEER ONLY
Date Received November 9, 1982 .
) . Quad FWL FSL

Location No Ji 7. 26, ?. ] 3 44

UseObservation




Section 6. LOG OF HOLE '

le:pth in Feefro T;:c;::tss Color and Type of Material Encountered
0 [ 4 Brown topsegil

4 6% 2% Brn silty clay

6% 10 3% Lt. brn silty clay - soft

10 11 1 Very hard Anhydrite

11 - 16 5 gray soft silty clay

16 21 5 Anhydritic sand & dolomite pebbles with dense gray silty

-alay-
21 23L 2% Very tight gray clay marbled with anhydrite

A

;
M I BN B N EE e

Section 7. REMARKS AND ADDITIONAL INFORMATION

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

e A

INSTRUCTIONS: This for~ “ould be executed in triplicate, preferably typewritten, and submitted tc  appropriate district office |
of the State Engineer. Ali ons, except Section S, shall be answered as completely and accurate. Dossible when any well is
drilled, repaired or deepened. «hen this form is used as a plugging record, only Section 1(a) and Section 5 1eed be completed.




~ Wells 31-38 also logged by

Geraghty and Miller, Inc.




(;c rdgln\ & Miller, Inc.

}

3|

Well J”] - Sample Log Page [ of

Project NavaLo Ee_ﬁnery Location S\QLcorner oF Co/ohv [anclﬁrm

I " Drilling Contractor D.Acderson  Driller R\C_L\>PA Helper Eddie

Rig Type Hollows Stem Hole Diameter 8 inches Drilling Fluid_A/A
, Date and Time /of1a/g2 Date and Tim

Type of Sample S?_H;sm *<\Jby Drilling Began /:30,. Drilling End 3:00pm
_ Geraghty and Miller Representative ‘]‘ D;U,-_Jm, T Rouvette

Blows per 3 Depth
6 1nches Recovery Sample Description Feet to Feet

180 - brown Yepeell wf arive) Sconerdte. o0- 2

whit
Er\“\e &;mwn sx\Jr\/ cl:y poor\y sor’\e& w/pdpb\:a 2 -3

l)ri’&\e_ Lru,.w-\ s'\\‘\’;(L cl:t\‘%, Au\sc_} ho?eb\o\e_s R~ F
an 5'\\1:\1 c\g{ p\as"'\c meisy ' Z - 8Y»
Sﬁi&/‘ 5fcror\
e ﬁ“‘f el qray ‘b\i(’\t dw Vi/ ap. < vnwﬁ\‘\xran\fwAane -»deA aY, —-14
' SfOO“ Ao \+ > c( ai' beAt‘ Ms CZ ) m‘\‘c\'&cl
C-C 8 | - isVe |of arey b siy clay . sstotated /o =16
59\\"\‘ sfoon A :
4-49-5 772 -19 E"own Eﬁ*ue. s:mcL\/ 5'\“\1 c.\:x/ w! ‘:,;;J(é coarse qrains /é - 20
5\'\9\5\/ Tube . L J
20-22 |red c_\ﬂ L well sected | unsa*ura‘\’eé, 20 - 22




Geraghty & Miller. Inc.

Well

54

Project Navaio Reg'\'\he_t‘s[
3 ]

Sample Log

Drilling Contractor D.Awderson

Rig Type Hollow Stepm - Hole Diameter

Page Z of

Location SE corney o‘c Te\ep\ncng

Ste rE% e

Driller Richaed

e\\

inches

Date and Time

Helper

Cddie

Drilling Fluid N/A
Io/zo/ez

Date and Time

Type of SampleS?l;%SpooL"S\r\e(L,!Drilling Began__z:20am Drilling End_9.00sm

Geraghty and Miller Representative T Dauch . T . RBooveXe
7
Blows per $ Depth
6 inches Recovery Sample Description Feet ta Feet
Dark brown topsal - o - 2Y>
. " ""H"" oo
l(%\o\’ \>rz>wn 5\“\# clay' w'( :n\:’yc\n'*ev; fo \e\é i Z‘/Z — ‘j
_ _ sF\‘+ S‘?oeh
3-4-5 s -6Y2 |tan sl\ﬂ’( C—\3¥ JfLrQ\é\e_ ,f?oor‘tisof‘tﬁi 4 = b
red silty "\ai & - &Y
Split Sgeon "
5 - €-/0 /0 - /“/l \;%\\+ met\ﬁ.‘&\'l C'L“%’,‘ Mc‘g.(e:(}? oof‘\¥ sor‘"’e.cl é‘/z = lOVz
or%>nic shdl Pf,h\o\g seaMm Wt_tﬁéo&*\;&t %13\14 . Z“ 105
tan s\\)ﬂtwwt joY, =13
. g{:\\"?s?o;n LE N
5-8-/2 oriii:ffg\: aray siky oy | wc\lsor‘\'eA less dense 12 - 16
/6-17 Sﬁ’\ﬁ- Speon ﬁk\'lar;-(-;'g aand ¢ pebble seams interbed wf
7 [F% -1 | brawpish red ghéqr s'\“'\'( c[a?/ (6 —22
‘5?\(‘\' S-poov‘\
6-*-U| 20-2v>
%D\H‘ Speen '
7-8-9 22Y>- 24 rCA C-\a\j A $of‘\'eAJ AF\L < havd 227/, - 24




Geraghty & Miller. Ince,

well = * 33 .Sample Log Page R of
Project Navalo Reg'\'\hery Location NIFf S Celoay € Entance G i

"Drilling Contractor D.Awderson Driller Richged Helper_ E ddiec
‘Rig Type Hollow Sterm Hole Diameter 8 - inches Drilling Fluid A

-Date and Time /"/20/82 Date and Time
Type of SampleSddSpeen "SkglLiDrlll:Lng Began_ /0. 004~ Drilling End11:30p¢

‘Geraghty and Miller Representative . J.Dauvch o . .1 . Bauvele
‘Blows per % ’ Depth
~6.inches . Recovery ...........Sample Description. . .. Feet to Feet
R &-‘ Brown topsail oo © - 4
5ig/o\—)/1l_u '(3\\‘\'Jprnmn :5(\{\1 ch w/ g‘:ﬁaﬂ:jr:l @:?—r(»b;{ Hq - 13
ocasnic smell '
3-7-8 \5}"‘5?}’2‘}“ u\,c\;, e et T 5\\;\, clay ; AY /475 = \F
|19-5-7 ‘(7-\8?72“‘ red clay 17 — (9%

i
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|
'
I
1
!
'
!
d
|
|
|
1
I
1
L
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Geraghty & Miller. Ine,

Well

24

Sample Log

Page 4 of

Project Navaio ReSinery

Drilling Contractor D.Awderson

Rig Type Hollow Skenm Hole Diameter &%

Date and Time
Type of SampleSddSpeen %ke‘HDrllllng Began__ 2 bom

Location Fast Tence oQCth\‘/
Driller Richyed Belper Eddie

inches Drilling Fluid A
16-20 -82 Date and Time

Drilling End 3! 30pm

Is-17% 5\“‘\/ J:\l

Geraghty and Miller Representative T Dauch o T.Bepue_‘—e
Blows per $ ' Depth
6 inches Recovery Sample Description Feet to Feet
BY‘DWY\ —‘—QP&\\ % P‘\\ l O_G
Cé*(l\l e ‘
ot;f\‘awic smed Gra\l &)“owr\ MQ‘Qt\eA =\ (3( c,{zv w/ Um\i\drr\'e : ?-gc"clh A= 16)
\‘\’S 2Y-Y'al
R b= = Mg v
ki 26 /o Iz Ve.r\[ Lar\’rl'la cND N ‘5*&’&43&/ N/unw%ﬂ-reé_aﬁq};__lg_‘&
Shelby Tube

wa+er \oeam ;n&\(drr\‘\c 3ahJ. m“ter sin v 3(‘.9\/
q3‘1\(‘1 l G =20
N

aravy c\’:\/ Lwdl 50(‘1’&:[
f e 1 \

20-22




Geraghty & Miller. Inc.

Well s

Sample Log Page < of

Project Na vao Reg\'\hery

Location BSW corner @ TEL xqajr\\er\'nq

- -
. Drilling Contractor_D.Awnderson Driller Richged Belper Eddie
Rig Type Hollew Stem Hole Diameter 8" inches Drilling Fluid N /A

Date and Time /0-20-8Z Dpate and Time
Type of SampleS;:lr’cSpeoh %L\JL,,Drlll:mg Bega:: 4.'25,,,\4 Drilling End S 4Spm

Geraghty and Miller Representative T Dauch . 1. Eoo\lt_“&'e
7
Blows per % Depth
6 inches Recovery Sample Description Feet tao Feet
Brown W\‘\‘(l(c ‘(;o?g\\d ' o -2
t)mwn 3-»/ 5(&!&(:\/ ud/ Qr;ve‘ (\S % 3\§J‘{3su~\ ) 2. — S
o
= \q‘/\*’ gj‘ov.w\ a_l&é\'l w’ \{‘}VC-( é/ﬁ\ ml’:"xe : S - /O
5?“ .Foor\ o
3'4‘6 /0"//VZ. \‘\\\* \3(600!‘\ S\lL\IC[;\/ V\)jbqu c;(i__a\lt( MD\S'\' ,0 - ”yL

3\3\ -kg kw\'\{'e s\R\/ Clz\l N/ DV\\'\VAFT*L \[er\I M{' m‘* 5;"'0(5\'«:( ”/z'fb
T \ f’°\°(‘ \Dzav-\
F-16-37 ls -leY2 clw‘we:\rc c\\’;ve Se.avxs n ‘t’\\\/\{’ qu\/ SzhthS\HVClzy /5'20
S-5-0 szlg'? |l/z-r‘ ‘-’l'“‘/ +.3\m‘\’ W,L\ J(Q S\N‘\‘ c\ax/ us/ aV\L\\( Ar\\‘c
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Geraghty & Miller. Inc.

Well ’#:36 Sample Log Page é of |
Project Nava‘go Reqnery Location Moty &8 TEL {n MonMszar WMazsedsus Lo L;N!Qr‘
Drilling Contractor B.Awderson Driller R{d—\im\ Helper Eddie ’\
Rig Type Hollow Sten Hole Diameter inches Drllllng Fluid

Date and Time /o/z(/e= Date and Tlme |
Type of SampleSpl\J(Sp“n el &Drllllng Began__ 7Z:20 aw Drilling End 8:25sm -

Geraghty and Miller Representative J Dsuch . T‘geuwle.“&'ﬁ
- / -
Blows per % Depth
6 inches Recovery __ Sample Description Feet to Feet
Berown +ovsotl Q \\ - I O -7
orjﬁh'c sm.“ Lg\\‘} Eroum = IN c_\:\: w’ q\'we. [”[9\\ 5-13'-'\-2/4 ‘(VZ_ - 8
n;};@c?\dl qray -s~Hy al:u w/ L\acL recl wk\k c:a_\:_e%:_ans 8‘/‘2(
_ Harge Sp\t oo waler Bearing ;.r\\'\\/c\rt‘\’\c c\>yey sand
/B8-33-50 V) _ieYo | in Ravt q}o c-(i\/ 19-15)>
/JO-8-F 172 - 19 white acoy c\-;\! ul/ :mJAri‘hc méu\es! Aypsum 1S/2-19
red qeay c-\-;\/ . 19-2<
-




Geraghty & Miller, Inc.

. Well &37 Sample lLog Page 7 of

Project Navaio Rec'mery Location NE Coerrer .P JE}

Drilling Contractor .Awnderson Driller Richyed Helper_ E ddi.
Rig Type Hollew Sten Hole Diameter 8" inches Drilling Fluid N/A

Date and Time /¢/zi/ez  Date and Time
Type of SampleS?l'AS;“n x'6&\;"».!Drilling Began /0S5 Drilling End 2:35
Geraghty and Miller Representative T . Dauch o T.Eeuué&'e
: 7
" Blows per 3 Depth
6 inches Recovery Sample Description Feet to Feet
lim\un +o€so.\l- -r\\l ' O-2Y2
pecanic Sl |dock beoun slhyeliy  wnottled -

Lkt brown sy oy w\x-.k‘.fuxjmm;sw;;“‘za 5 -/

\amseﬁp\(*\—s‘wan Sahydritic sand |~ hght 4 ra shHy clsy

[3-62-25 |4 ~-1S7 ) w/ ayp. I 14 - 18
split Speen -

12-13-16| =g “hovs | Hidat qray clay  wel serted

/8-20)2




Geraghty & Mitler. Inc.

Well

258

Project Navaio ReSinery

Sample Log

Page ﬁ of
Location Faet Fennce 6@ TEL

Drilling Contractor D.Awderson

Driller Richged Helper E ddie

Rig Type Hollow Stem

Hole Diameter 8% inches

Drilling Fluid N ZA

Type of 4Samp1e5§l‘\-k5;3”n X'S‘r\e.(h',lbrillirxg Began

Date and Time [f¢-2(-82 Date and Time

Drilling End

Geraghty and Miller Representative T .Dauch o T.'Beuqc‘&'e

[
Blows per % Depth
6 inches Recovery Sample Description Feet to Feet

| Brown ‘\’quo«‘

0-4

' 54"33»’\(& sme,\\

’ Oﬁfl sof Q-A
ﬁx:o;‘r\ s'\i&;; ;J>¥ mgg\olcé w( g 2y SG‘Q' s\ u;a‘;fz?( L/"G\/z

ecaanis snell L‘q\r\‘\ ‘)ro\ur\ Sill'\‘/ c\;\‘/ 5o‘C¥' N Poorl\{ 'sorjtcr:, C\\/Z, . ‘O
S\ne.\\b\‘ Tobe J
[0 ~-/2 Very L@rc& _a._h.‘rwégf}t.(&mmﬂcr_\‘sjﬁa\s) wt%rﬂsi\s Jai /O - [ ‘
la-17-(q| SeF Seeen |
Ct /'%- - /(o‘/z_ a‘]ga\'/ Sc‘(\' s'\“\,l c\a\{ ‘r r}*'\'s\’\ t:r\‘t N "Dﬁ:{!# s;iec! “ - 16
Sphr Spoen rhydritic lame arsin sand 3 Sobmi < Peblles wate
v ? anhy ) g
| 4-8- 9 20-21Yz |beacng zones - 2‘3 inferbed W/ dense aray sy oy (-2
. SF‘ f“"SPoov\ ! v K l
| 8-13-13| 25 _23y, ver y ’ri?)\f\\- gy c\a! pacbled w!gr_\\!\\EA_r:‘\'e_ Potdl >1-23Y,




SAMPLE LOG

Well #_:E?QZ Navajo Refining Company - Monitor wells

-Orilling Contractor - D. Anderson, El1 Paso

Rig - Hollow stem auger 8" diameter Split spoon core barrel 18"

Date é /5/2¢ _2/(_5,;-, o 0/4/76,7

‘ \\

" Depth ~  Sample description

e e P

~_ O lLy‘ RS Cleey s/

S /Qf7‘¥ 4?446 4&7 jgéeAégéés <Z/2¥4

/‘9[ ’ //’/ ﬁ# oder 4’/15

7 J
- /7?‘_‘_777 77//37, d’gj7 *,__A—--ﬂ: e &/ﬂ /4(/5'743

/8 /v 4/7/47,‘ 7’4/9 C/ites

o /?é/ 44’;7/_,5/%(4}. ﬁ/{/q qaz/,é,,/ X /5 &/ 5ﬂ‘/fr/€ «2}:&[&/

,.*__‘6;21’ /: /€39/7614%5/‘¥‘¢7 147/>r%%//;k) 7547675492é42?3 zzéf%iZi’
4/[ M/Xea[ red dm//e é’/zéf/ c'/ze,- Seme ,éeéé/f_s:

20 ﬁl&afi red “¢44ﬁf25 4?37/421 ¢o). 7%47 67/4;5, 4/?37,-

e e e - e e e e

B e e et e e ot




SAMPLE LOG

Well #40 Navajo Refining Company -~ Monitor wells

.'ADrilling Contractor - D. Anderson, El Paso

Rig - Hollow stem auger 8" diameter Split spoon core barrel 18"

Date G- 7 <f— B hrsro F C[_f/jéx7

Depth Sample deécription > =, - /
] . . ‘_7 o I I g LA

O- 4‘ so. [

gz /45¢,w_4.fz_/17+_71:¢/ Shale /”{/
/5 (/4{1/7,, //747; /4’;/7 Shale Lotter

/
/e 2k, ﬂé/_(/_@_%yf_;_é/m// g L]
” /
/5 /é L+ 7’[§/
19 1y 44 gro, 2ae, grapales @/7 _o./

/4
— 0703/ . f?//ﬁ__ = O ﬂ‘/&f

‘: Y -
;_..g_é e 7‘7/, &7 /7 ~  tater

e fﬂéc/ — wo O,/

- Y4
25 Tau, Hre, xln anty

_%54‘72‘”&//_7 1y~ _Sand = Frece] &t25.55 /
_ 21h L sendy s/t

'

i
S OSSN [ a4 b A e s i m e o e
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R SAMPLE  LOG
Well %@‘éz / Navajo Refining Company - Monitor wells i

Orilling Contractor - D. Anderson, El Paso

Rig - Hollow stem auger 8% diameter Split spoon core barrel 18"
Date Go— 15— 8L Zés: o d’C/ﬁﬂécf
Depth Sample deécription

- -

-/ So [ - wet @t )55 Lot
é/ Ly F T é’ﬂ/g 94%5//[5 tdaterx
;\7/ M—/ + aggp L. Zu 4g//5/f=c'es C Frawelles )
257wttt gy F9p sém,@ - Aevse_
377 oy srudy clae A4t
29 &l F gro 54”/7 C’/“'&/
3/ ﬁ?u( 5&«/? Shale &’”/@)




o i = 8 e e o te i <m

SAMPLE LOG

Well # ‘QZZZ. Navajo Refining Company - Monitor wells

Drilling Contractor - 0. Anderson, El Paso

Rig - Hollow stem auger 8" diameter Split spoon core barrel 18"
bate 6=/ - F& . s ro T C/_/ﬂé’,%

-1 L r@ie '
Depth Sample description " -

O- /Ol So. / /ﬁm/) o 9’
#/” e ha TH. .@4/&/ ¢0/¢g4~ 2/;%7"’
/§/ Lt Qgﬁ f/%/q //’é/é/fs a/fc, £ & Fer
‘)?:gi{i 5?3%76 //*’? 1&?;/ ,,ﬁlflfdﬁq =, /L
gl/a fne Zr e S/I/eq s/t w. 7‘% ﬁ@/é/es ]
27 Fre 5/4/-@, 54771:4 5, /2 |

/Z/ Shater,, Zaicky, 51

1

p— i e+ e

————e — ——y




SAMPLE  LOG

Well #'411425, Navajo Refining Company - Monitor wells

% - - Drilling Contractor - 0. Anderson, £l Paso

Rig - Hollow stem auger 8" diameter Split spoon core barrel 18"

pate /— /78S C/" 7Cy T Shoecd-

‘Depth

B 7:’5:4“‘ 'fllzq%7 “—

Sample desoriptiaon

/&

0 "ﬁi/ﬁq”f"f(fé e | 2ty - /=5 U%/%@e 5- ﬁ‘ RAS

222

/9"i 0° A&ﬁ? émé& ;%/% /é/ e S, Sy

07”/ 6/5/747 jdz(/

@f%’ Lo / ,
(o mx«! o el F gqp. %Jﬂké -
75 el Rlsllok g5t v ref Hul g7 bt
9 é7 woard ./ %//g — .58 ;ZZ ;S/%cé/
0% gy Wit oyl peblfec ol odor — o b7 b
/] 2 7((7/%9 w[ ﬂéﬁ%/{; MHep - .7(%7%‘@%) !
1 /3% "o %{/Aze, - Gus Stor t s —0'4% 5/¢/%7
L af;%@,ﬁ/—a/w# a7 gl - Wetfiol
[e” D f%f;é‘mme/ w7 % 4’@ 7 - éw/f* ey




SAMBLE LGG

well # L#g: Navajo Refining Compeny - Monitor wells » ‘

Drilling Contractor - D. Anderson, £l Paso

Rig - Hollow stem augeT g" diameter Split spoon core barrel 18"

D 7"/7'2/"/ .
. ate C:g’ 4%76&67 -~ \5;’%vzyaaﬁkz\\ :

| = ?am

:Ea Dept Sanple gescription ° :

rd h M
LFL_ e T
—

f—

O H* 2l MMA s/
'J7 mfv‘*é’é/p /dmé/
/ g M’f ﬁzﬁﬂb //4;(5& —%ér@
pae, ‘OM@/IP%S//¢@($/I%M 24
22* %Z/Zé( 7.0

o
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SAMPLE  LOG

—
Well #4@ Wavajo Refining Company - Monitor wells

Drilling Contractor - D. Anderson, El Paso

Rig - Hollow stem augeT 8" diameter Snlit spoon core barrel 18"

Dategw/fsé Shoad - 19/25/77&/

Denth Sample description 37 g-@g/“f‘f# ﬁ//é[

ot ANa Corcer +arzec

A /' So. & Atk Cs
5 42//?» /m | -
é:? s, W#F Vjv /”&/ - & 204 shale /t’é/ 99/3“4('*
g 4?’2/ é/%ﬁl(a_ulv /7;: é/{/z/ L5 - JC/YZ7

= s
- .

5 /gt /4 |
? Eﬁm Shgle qﬁ'é/b bfn/gfmw/ g= mq %é +¢%é

_ rn
10 core et
// /o 77;5%/”@/7 s g«/;, gravel- (1 Fry A/ ¢Z

2 _ /2_3

-y - -

/G /41 s *‘7r7J/ / 47;;@6/ A g@ Sthelo by
| il 1D

A Clsiig

/

grivel 15 lﬁ

Rellets (p- 5

Cumyf— g'__

/4" W’J/c’/f#}?f /4 d»’c’/l?" /4 /)'q://z,d mrm/z/j#ﬁq(; 27 blomrs

L
15y e o qupraky pos = g it BTAET
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SeMPLE LG

well # fjavaia Refining Company - Monitor wells
7 J g Y

Orilling Contractor - 0. Anderson, El Pasag

Rig - Hollow stem zuger 8" diameter Split spoon core barrzl 18"
Date g/?@/f—cﬁ 5’7/7@//%— 1?165///&_/

— / ’ . .
(/6L e

Depth Sample description Oéa?[@/ MN?Z% S—e(éé
nz;»«ffﬂ ~Coflie v Flr—

—
g -

Fo f i i

c— 2 S . §

0/é>\! Dﬂ‘%zé h?/ éQ;‘/
g ](k d 50! [ NGy e Aoy
A V (7 [

/1L gg,x%dé;, “) 79/ | /zzecié
2=, _ Sl

/ 7}5, leg, _/Wz_éz%/x SH ;p/n" 2, 12

/ ‘7[ Gry O/z;g g p «éﬁfé/ffammf ~ Nyia

S / > /7/ 4 ' 3.5 4
/S 53#45-—/4@ oLy kel 157~ 1 sfily
(7 Foe 2 il

o

|
|

Csg—= 17

gave(+ @ 17-17.

2/ et 12 - 70

Cunt— 16 - 0 ]




-y m o wm - g =

Drilling Contractor - D. Anderson, El Pasg

SEARLE  LOG

7

ell Jtﬁ§éé;=’ Wavajo Refining Company - Monitor wells

. e

Rig - Hollow stem auger 8" diameter Split spoon core barrel 18"

Date W}?/ﬂ 5—11‘&6(/— ,Z.Q//éﬁlfﬂﬂ_/
Z2'0%

Depth ﬁmle description .52@——;—-4&/ /WM—?E) /Co///ér'?ff%

! T L}.

'&/M /2L &(// é(é% |
za Lite 2l sl %«ﬁé |
1= Kol stk A
/5 ng«w/@/ﬁ%é %aﬂ%
/£

ﬁﬁg/

Wéfr&/ ‘%fﬁr% /L=
Blets ~  F-F
Ciu»«ﬁL'—’ ) Z(T;(?




well £ AR

Havajs Rnfining Company - Monitor uells

Drilling Conﬁractor - 0. Anderson, El Paso

Rig -~ Hollow stem auger gr diameter

Snlit spoon core barrel 18

Date _6/8/83 11:15 am B .
Depth Samplz description
!
g->5 i Fill - clay & gravel
5 - 64 - Red clay - fill? :
64 - 8 . Blk oil stained soil or Fill Rec. 1' last ¥ o
8 - 9% Heavy HCR (hydrocarbon residue) in gypsum - gil odor £t - R‘JC/ﬂ
Rec. 1' 1lst % -2 7
— : -
i 9r - 10 Orill gyp | 2 ‘#’”
;.10 - 11 1.1' gyp oil odor .4' gyp & red clay oil odar 5(*@“”1Hup
! o : . .._
113 = 13~ .5Y porous gyp heavy gasoline odor. 1' gypo with i
gasuline cdur ' 7 7%0
T 13 :“14»— .5' porous aqyp ga.:nlme drlpplng: “l'mg”;ﬁm— N Gupihine
; 147 R 16 .3' porous gyp wltﬁ frae gasolln 1.2' gyp sli por
: -~ gasoline odor. Tr gray clay
16 - 17% 1' gyp & lst gravel with gasoline. .S5' gyp no odor - -
’ : e s
177 - 19 agyp & lst gravel - water E&j%“q?”WA
—_— — e e e e e —— v __\ g é_wéf
b o
;19 - 19— Drill gyp ; %ﬁeg; ;
: 19F - 21 1.2' gravel & gyp;water. o3 dry_grével - solid or
. zef e, q;ﬂs
21+ No go dore. Rec. + .25' very crs gravel & gyp E;‘ﬁff 797
o i e
-_— ~ A -
/ 9 LU 7‘/ — P 3
Erog D! T’,/,’, -
—_ /0 I —_ S - .
T o ok
- ',‘, 'L a~‘»3m_-,:,_‘_, .
.v:.‘ N ooy . ';-‘-}J‘s"!;‘ﬁ‘ - he I8

AN Y
ot
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IE=E
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£ TLL CONETANCTIT

Dat= 6/8/93

Company ‘avsin 3efininc

Ground Lsvel —_—

g" PUC casing

gravel and fill

clay sesl

]
g}
4]
<
{0
—
(@]
(U]
0
~
Jn'o “ G

cgVOOCOTL &

]
A

(high point of cut)

. ——— Elzv. 3353.13

l Casing El=v. 3365.7°%
|

R N I

SLv L YLy Leseua

eevel AR g o
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- £ ;4. Y N q
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f %
LETR e T
HE _ ac
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® ‘OIL CONSERVATICN DIV!oION
SaNIXFE :
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Well #

Drilling Cantractor

Ag

Mavajo Refining Company - fMonitar wells

- J. Anderson, El1 Paso

Rig - Hollow stem auger 3" diameter Split spoon core barrel 18"
Date 6/9/83 7:15 am
Depth Sample descriptian
a -9 ! Sail - Fill - Red
9 - 10% | dk. gry gyp & clay with lst pebbles and blk HCR seams. -
~_sli gas gdaor N
104 .- 12 gravel {crs lst pebbles in gyp) free gasoline P
112 - 13% crs. lst pebbles in gyp free gasoline e
137 - 15 © crs 1lst pebbles in gyp ffee gasoline N
= ' N
;15 - 16% gyp & med gravel - gasullne & water _ '“
] ' et
- _ et e e ~ ». J487
16% - 19§ DOrill gyp % gravel P ﬂﬁ;w&
L T T B - " éf”;,',.c
S Gt Slee Al
: E;c
314
154

3549#‘ nd

it




nTTaIuT TF vILy CONETRUCTIC
; .
' ‘ Datz _ &/3/232 tell # 83
1
Company ‘lavaio 2=fining
3
! ! Cacsing Elsvation 3365,78
1.6 L. E
Ground Lsval —r b Tlev. 3368,183
{ } :
t i
‘ | 3
6" PUC casing s
. : i
{ gravel and fill |l

K€
K5y 777

clay se=zl = v,
g.5 re#—m—"——— = =
.‘1’ r e
) .
1 6
& ;
LY W
PerfarataZ s=2cilich s :
Ta ‘3
. o -
IS{ 2 ]
: 2
E 15}
’ e
3 o .
: .
. U Or
gravel pack —_— o
’ ol
» « -
13 o
3 J
s o
® 9 '
o) L4
K . 9
18.5F 4 z;},- .N{::
: v 4
oo 8lank c3singjg 5 7|
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Mavajo Rzfining Company - flonitor wells

well # acC

Drilling Contractor -~ 3. Andersan, El Pasa

Split spaon core barrel 15“

Rig - Hollow stem auger ~ 3" diameter
Date 6/9/83 10 am -
Depth Sample description
0 = 5 % Fill dirt. Top 1t red soil @ 5!
5 - 8 Lt red sail. Top gravel 2 8!
8 - 10 gravel & ° red soil N
' : Ly
10 - 12+ gravel & red soil or clay - top gyp gas odor S+
1124 - 13 Orill gyp . - >
l b
. * N
) - q N
! 13 - 14+ .5' gyp w gas & water ‘'some gry clay 1' gyp fffg ave!
. o e . ;jf G ped
14+ - 15F gyp & gry clay. S1i gravel 144—Z uwater /C%'ﬁ
s
i 15+ - 17 1.4' gyp uwet .l'.de éyﬁ" T .ég
S . 24l 24 P.,qam’
: ‘§5¢;4 water
o‘:""?\‘ W&"e/ L
_ _ hd N %-tﬁ
! AN v
S . = T D
: -/ L//.' '/7~.. 2L T/~] .
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ah 784
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" SANTA FE
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Casing Elav. 335%8.670
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A N S

Paing -

1.1°fzt.
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6" PUC casing ‘
gravel and fill
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well # AD . flavajs Azfining Company - Monitor wells

Orilling Contractor - 0. Anderson, El Paso

Rig - Hollow stem auger 8" diameter Split éboon core barrel ;S“
‘Date 6/9/83 1:55 pm
Dépth ' Sample description

g - 7‘3 Fill

7% - 114 Sandy gravel

11% - 12 Drill gyp odor gas

' 12 - 13} gyp w lst pebbles (gravel) gasoline - fair porosity 5
1 135 - 15 . gyp w anhydrite pcs - no-gravel. Fair to poor porosity
b Odor gasolinz 1' - Mo oder bottom ,5'
; 15 - 16% gyp w anhydrite pcs - water

16% ~ 17+ oyp w ahhydrite pcs — water e

174 - 19 gyp TO

201

s
s

i MAR 061985

IL CONSERVATION DIVISION
SANTA FE
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Dat= 5/5/

)]
'._l
’—l
Sk
1
J

Company ‘iavzin 2=finirz

Czeing Elav, 322735.53
1.5 F=.
! — <0
Ground Leval — v ——— tlgv, 3358.299
; i
i i :
i
P
.
; .
6" PUC casing b
. i
gravel and fill |
P
o
- 77
a2 =22 7
clay ssal 55— iz
oy "
i} ®
3 .
£ ¢
. v
5
Perfarztas s=ciizn if ol
= -t [
-’ _J
o 5.
Iy EN
» )
5 Y]
o
10 o
o1 oack SR
gravel pack —_ o
' &4
» L
11 o)
3 )
. s 4
? 9 .
] P " .
18.3 A M
dlznk czsing ! ?

10 13 I




Well # AE flavaja Refining Company - Monitor wells

Orilling Contractor - 0. Anderson, £1 Pasa

Rig - Hollow stem zuger 8" diametsr Split spoon core barrel 18"
Date __ 6/10/83 7:15 am )
Depth Sample descriptian
0 - 5 |Fill & soil N
5 - 7 QGry clay & gyp o §
7 - 9 Gry clay & gyp - change at bottom o
H . - -
19 - 10 . Drill 2 Flclau
110 - 11+ granular gyp & anhy .8'. porous gyp .45' gasoline e
4 C ay L/
X in whole core o ‘ ) ‘
11+ - 12.7 med gravel & gyp - porous gasoline ;
! .
; 127 - 142 1t med gravel & gyp. .5' gran gyp. gasocline /on .
: ; :z’w”‘qqf
e e e e e e rouks”
‘142 = 15 gravel & gyp gasoline S jGase e
15 - 16% 1' grav seams in gyp. .3' gyp w water A
16% - 18 ' #' gravel & gy w water. <' tight gyp 2
157 N |
18 - 18° hard gyp o walor
165 a0 Tomil hard gyp T gqr
— e e+ e e 207} TH e
— .z" 5 .: % e l{
o k !
‘._.___-....... - .- . .: —— . < — -~ ’ .
; gt
— B - o
S lON
e AT 18
T CONSERVATION WY
0“,' SANTA FE 3




Caompany

‘flavzin Refininz

"

m
H
o
<
N
L
(8}
h
.
(G}]
~J

UCTIGH
Well # _as
( Casing Elsv. 33£8.4/7

£

~

XS

290006V Y ey G e W

Lot > e 0900 5

2.1f%t.
Ground Lav=l ——————Tq
i

!

{
6" PUC casing 'f
. . .
gravel and fill O
]
§
|

clay sezl — v,
9.3 TVm————m—
Y

S

S|
£l

Perforated s=2ciion . : .'ﬂ
b

4'

. 3

3

Q

14

gravel p=:ck ——
»

»

1

a

]

| 4

- [

+
19, 3 e e
[
2lank casing M
T8 23.3 Ft




Wwell # AF favajs Rafining Company - fonitar wells

Drilling Contractor - 3. Anderson, E£1 Paso

' Rig - Hollow stem auger 3" diameter Split spoon core barrel 18"

Date 6/10/83 - 10:30 am

Depth ‘Sample description

0 - 7% | Fill - 273" top gry clay (gyp) & pebbles

74 - 11 HCR stained gyp w crs pebhles Tap gasaoline section

11 - 12% © gry gyr w med gravel - gasoline saturated

v
~

12% - 13 gry gye w med gravel - gasoline saturatad

13 - 13F ° Drill gyp & gravel

3
"3
2

e - - .\' &
13% - 14 Orill gyp : Zﬁ'&

; . 4 - 15% g;):hgyp w med c_utavel 1.2' uwater. Hard gyp .3' /a.;:fs

155 - 17%  Orill gym T ©ope {%’3{?75‘?

e—— s mm e cce gmEm 4s im e ame MM e se et o cen .o w e - — . —— .:
[} . &
; L .
| 2
-
e
(4
| werle”
N~

i

et e ot e e e B

—_— m.sj. e
b
j.__... —_— U :
; % 4
. . r:; . e ———— ‘:!—:";".‘ﬂ
! K
P
-

. 1
| i ,,..a.;:s"r .
R SRS e
| - i CUNDERV TION DIVISION
| 2ANTA FE
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cyolLs oF LIl CONISTRUTTICH

Dat= 2/1°/33 tlell £ of

J
-0
a
N
[N
|
'
3
1

Company Tavzi

-

| Czsing Elev. 3379,32
|

(83

Ground Level —t- p——it 3358.72
]I -
I

6™ PUC gasing

gravel and fill

- 77
clay seal —— — A
Y SEa 7= F< i 22
= . s
3 i ol
-s[ e
3 e
< 5:.
- Yl !
Perforated sactian i s
‘el 34
X i%i
2 X
_'G éo;
'3 2l
: 0|
a9 @ .

0 L4 °
. y °
gravel pack "——————; o
! &
» L.
[J o
-] [}
- 2
o 1o

[} “fol -
RNE Sam— | R
- o .

2 inn ‘ : B
3lank ca51njl7l ‘) p z
10 z fT ‘

S e Naadion o
' R KR S




SapaLs  Las

Well # AG flavajs Refining Company - Monitor wells
Orilling Contractor - 0. Anderson, E1 Paso
‘ Rig - Hollow stem azuger 8" diameter Sglit sooon core barrzl 13"
Dater 6/10/83 3:00 pm K
Qepth Sample descripticn
g - ‘7-%-! gravel & clay
77 - 9 gyp & clay - tight .
9 - 104 gyp & clay - slight odor. Tight clay last &' E
104 - 12 gyp and gry clay na fluid 54
12 - 13+ gyp & gry clay v w "

\ _ ) ~— ek
1 13% - 15 gyp & gry clay -n " f7/’/ Aq
| _ =4y flai

. '15 - 16+ gry clay & gyn " " ,5_;' "5’! 01"'?”
1&7 - 18 gry clay & gyp .5'. gry sand 1! sli wet at bottom
18 - 19% gry sand 1. 4.;.--.g—y;i~é-g;'~y-"-c_l—.éy L1 fluid in ss water |
19% - 20 drill gyp ' -
: o ‘. . /2 ";'*: R ...-“
20 - 21t .6' sand wst .9' gyp & clay - uater , ol I
?___3;--._.‘_.-..-_ e e e o mem m s ot e e aa -‘ . £. ﬂ#‘
—- 25+ - o5 wWa g
il W e
i COMaER
. ) \ bnf‘\lA Fh .
Z‘-,—'.}-,- . s ‘-,.': e %?‘ “ l‘ . :’r{,:'gx. ‘§




QET3ILS OF wELL COHSTIUCTION
Dat= £/10/32 Well # a7
Company ‘av2in f=finin-s

Ground Lavel

6" PUC casing

gravel and fill

tlay seal F

Perforatzd

gravel pack

21 rs

3lank casing
D

AR A

. o
AR ;,,‘AL;..;,;;;I;»‘?: -

s2CTL2N

[3%]
[aN]
-

L A TS

> .

B

[

LR

—-

0w e awn

s

212222900 2R ASL0CO




Well # AH havaja HnFlnLnn Company - Jonltor wells

Orilling Contractor - 0. Andersan, El Pasa

12—
i

R
élh

"Rig - Hollow stem auger 8" diameter Split spoon core barrel 18"
Da@e __6/11/83 7:30 am |
Depth Sample description
g - [Ers gravel fill & valley fill '
4+ - 5 gry clay & gyp i
5 - 6% Pnk sdy clay & gravel E
o
%+ - 8 Crs gravel & gyp el
8 - 9 gyp - dry - na gravel -~ 5;
é 9% - 11 gyp & gry shale - no gré&él ?i
lll - 123 grafel & gran. gyp & gry shale. Tr fluid odor gas ,;;n
i

- 14 2' gravel gyp % gry shale. l 3' med gravel & gyp

_na free fluid
- 157 gyp, gry shale & grav=l Zonas .1' thick. sli ador
ng fluid

315% - 17 gyp, gry shale - dry. Tr sand on bottom 2
li7 - 18.5 clay & gyp  sli wet |
Ta;'-"ibm-i?};&'flay % gyp - water

gzu ~ 20% DOrill

'20% - 22 clay & gyp - tlght < no F1u1d Red shale on hottom

—_ i TD Y : e e e

2 O [
.n..g.'.,«.[.l, L
N “"', . e

.ijqz:;té/

'»>ﬂ59ﬁ1WJ
. 9%0.
N6 7WNel

e@%ﬁiﬁﬂ

M{ |

| watel

A
-

i

ELS e

. ‘.',-\til«N Ui\i:ﬂbN

‘ B : 1% 2%
. Lo s S 9- W e
. - S e . .3 bt Q\im N

‘.‘u NRE S g

RieR




) GET2ILS 2F USLL CONETIUCTICH
g -
. Dat2 _ 5/11/33 Wall # _AH
h .
Company “lavzio Refining

‘ -

1 i Czsing elsvation 33587.25

‘ : 1.75 ft. |

i

Ly Ground Level —_— b £lev. 3383.5

- :‘ ';
] '
i . .
{ -
_ 6" PUC casing : N
. . i .
R gravel and fill . ¥
’ - s |
i i
1 t :
Al 77
clay seszal . - 7
ray 1?7 fFomem—m——onrr = 2
\, ‘s
r 3 Y
5‘ :l:
si &
s v
_ v
. . Ed !
Perfaratad sa2ctiian i e
r ;| 2
) ’:l ‘a:
» (.
I £
B ;’
3 ) ~
2 ° .
A, .
gravel pzack ——— °
4 &
» 4 .
) ) ° -
a [}
33 o
L4 | o
[} o
21 [ A b _-___4:
L 1484
- 3lank casing ‘I q
T0 79 ft

Tan, LR
[P WA RN
oA ik Nk

Ly

RSO




SEMPLE L3S

Well # AT ° . WHavajo Re=fining Company - Monitor wells

Orilling Contractor - 3. Anderson, El Paso

Rig - Hollow stem zuger " diameter =~ Split spoon core barrel 187
Date 6/11/83 J0:35 am )
Depth Sample description
0 - 9 (Ualley fill
9 - 105 clay & gyp - no fluid; no gravel
104 - 12 1' clay & gyp. .5' gyp & gravel odor gas
12 - 13+ 1' gyp & gravel - sli odor- démp. .5'" hard dry gyo 5“4
13- - 15 .5' gyp & gravel - water ; 1' red clay & gyp dry
515 - 157 Drill N ' :
| ~ zicleq 1947

155 -= 17 2' gyp & rad clay w gravel - wtr. =' ok gry clay & gyp, 947
' S

-yl eravel

w gravel

‘17 - 18 gyp w little gfadel éfA%db;-'éalanﬁé'£iéﬁt"w_n_— -
i : =
{18 - 20 .Drill ' ' [
‘ | T0 -
A;“I;
? e e N
H
!
267
SR % .
/
A VE U A

sh oJ;fs«_’-"

7

o riater

R '“

N g7




) DETAILS 2F ILL CTUSTRUCTICH
@ .
_ Datz 5/11/33 Uell # oI
1 o
. Company flavzin Befining
: )
; . Casing Elavation 3385.43
2,1 7%,
Ground Level » . b——— Elzvation 3363.33
] ) : i
' |
l
i
H i ‘
[
6" PUC casing : !'
. !
g gravel and fill I
[
i
P
: clay sesl : ! 7
Y s —— :_f
2y : 6
i 4| o
-1 1 9
'_,'{ 16
< i
‘s %3
Perforatsd section :i} e
) e i
b L3 ‘s
. :" i.
L 2
i3 i
a o =
D. o
. . .' . L
: gravel pack C——y ;
' -
» |
4 o .
. 8 0| Al
- r) o ADusT A
K 4 q A
[ of -
19 Fh— 5.(_,_\.‘,.'._‘_1:
- Blank casing Y y
70 0 f3
g s
1
1




SapmLI L3S
Well # R ilavajo Reafining Company - fMonitor wells

Drilling Contractor - 0. Anderson, El Paso

Rig - Hollow stEm auger g" diamstizr Snlit spoon core barrel 18"
Date 6/7/83 10:15 am .
Depth Sample descriptian

g - 4% [Red sail

4% - 6 Red clsy & gyp no paraus zane

<
6 - 7+ gyp & anhydrite - 13': gyp +' w oil odor L
I : b b
( 75 - 8% gyp & anhy - gil stained - sli porosity Loy Red e

! 8¢ - 9 drill -

79

"9 - 104+ 1' gil wet gyp - parous. .5' tight gyp oil ador Fj

104 - 12 .7' dk gry gyp & gravel wet - o0il - .5' dk gry gyp & . -

....gravel sli wet: ,3' gry & rd shly gym

12 - 13+ 1! red gravelly shale - water: .5' gry gyp uwater:
.3' red anhy, gravel dry adaor: .4' rd hard limey shl

513% - 15 .4' rd-gry shly gyp: .9' gravel w water: .2' red shale

515 - 16% .7' red shale

{(16% - 18 Red shale -
; 0
| — 254

N

Y

T e

— werfZ

AR

s ﬁéﬁaiji
: Eh&ﬂﬁae&
- - _s g
=10
Py
o %

[ SYO



T

IR - TN SR -3'( ‘

TAILS DF LELL COUETAUCTIC

"M

0

Qatz 5/7/33 Yell #

Company ‘lavzio Refinins

levation 3363.09

(@]
\}]
j$1}
,J
o]
1a
i

Slev. 3352.48

|

Ground Lev=l —————-Tq.
i
|

" PYC casing

grevel and fill )
; i
- 7 7
clay ssal g, 7T v, 7
. e
4 Y
s i
'_,'} Y
0 ®
v
. s o}
Perforatsd szctizn o] .
st ‘o
. .isl
-l ‘a:
. 1wy
i N
. 2 ~
9 o o
' L]
- U
gravel pack Cm—— ;
¥ ] o
» «
5 o]
4 P -
8 o
: » 9
[}
16,25 e o - 0
Blank casing o 4

TO 15 ft

2w A l




Well # S Navajo Refining Company - Monitor wells

-

Drilling Contractor - 0. Andersan, &£l Pasa

Rig - Hollow stem auger 8" diameter Split spoon core barrel 13°

Date 6/7/83 3:.05 pm
Denth Sample descripticn
[ B Tv i

0 - 4% Soil

4+ - 6 Lt rd sdy gyp dry .7' : dk gry clay .8' N

o

6 - 7% gy shl & gyp - oil stain & odor it
i . "5{71
{ 7% - 9 dk gy shly gyp &' oil stn & odor : 13' 1t gy shly gyp 53§§€Z;2?
§ oil odor — DRPCAL| eep——
! ; - . | 997 Gl
| 9 - 10% 1t & dk gy shly anhy & gyp - granular - hldg oil N 9
TI0% - 12 drill N

2

12 - 13% 1t & dk gy shly ayp, sli gorous - ail & wtr

S~
G
-l

W

: i% g} gyﬁ w oil &'mtr .5% at

13 - 15 l%uéy gféQ;iAl' W wEr

korn
’

... .. bottomignt. 0:1 B Wr
115 - 16%  gravel, clay & gyp - water
' ' Bl warer
L
16% - 19 Orill to 10 1o - 2
L e AP
R - = paeer
‘ -
| - 7D
e e L& o i
— —— - e e .
s - - . . TR —— s m— "*&"‘:‘-):..,’i
. - :




Company fMavaiao Refining
2.25 ft.
Ground Level - .
i
i
1
1
6" PUC casing g
gravel and fill %
i
58 "
clay seal 5.9 7% 7,
b
i3
&
&
2
Perforated sascticn 5y
-t
‘ol
o
‘0
I
a
]
. . ’
gravel pack ———y
’
»
4
a
s
?
T F ’ ¢
15t P i
8lznk c3sing ’

Well # ¢

Casing slevation

2lavy. 3361.

P

NN |

33§

29> w0

3
-

0D 220202900 49400000 .’9&9"."
!

T0 15 ft

P
o R

rd

3

S

384,21

m




e~

4 a

)
1

Well £ T

Orilling Cantractor - D. Anderson, 1

Rig - Hollow stem auger 8" diametler

Date __6/8/83 8:45 am

Depth Sample description

fa3s0

Soli

fjavajs Refining Caompzny - lonitor wells

t spoon cors barrel 18"

g - 8 § Red soil - clay
8 - 10 Pnk zlzy w gravel - uailey F1i11 1! .5' gyp f
g - - ;/*—: 5% orv clay & gravél - 1. .15' dk gy gyp
; 13‘ +1 dk gry‘gyp, 0il odar, core bbl wet w ail : 1&* £

gy gyp sli odor tight

1t gy gyp & gravel - water - core blocked

dk gy clay & gyp

" Red clay
T0

Iy

1
—

ze-

th/fﬂwd

29p
/el

Fp- e GET

\J’"f:“:m Lw‘.‘ ""d" .

BT

SJ;&

wele
telts 3
a”
Rei 0 le ¥
- D
b »;\—ff"
L
S
.



Q
o
—
18
-
—
(1))
(9]
"
-
n
~
-
%8}
(9]
w
-
pa
[
(48]
-
s
[oe}

‘ Date 5/3/23 a1l £ T

Company flavzig Refininz

6" PVUC casing
gravel and fill

Graund Lzve=l —————1—‘. - —
| ‘
§

o 7
clay seal g v z
R ‘o
4 e
P8 2
5 6!
;) 5 .
Perforztsd seciicn ™ :j
Al 3
i Tei
3y ‘a:
MY . L
K s
’ 2 S,
) ° .
o RCH
N ;: "
. .
! gravel pack —_— ‘|
’ o
® «
131 °
a o
s Pt
® 9 *
Fe H . .
b | S ——————————— s et e e )
18 b . L
i ¢ Y s
- 8lank casing Y p :
TD 19 T1
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WELL LOGS USED ON THE
EAST - WEST CROSS SECTION




Form WR-23 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 (A) Owner of well _City of Artesia
; Street and Number
';" City Artesia State N.M,
* < | Well was drilled under Permit No and is located in the
- ’ Y NW_ y_ NE_y of Section. 17 __Twp. 17 Rge.28
- (B) Drilling Contractor____£Gesler & Slocumb License No.__
3 Street and Number
: City State -
: Drilling was commenced June 21 19_09
Drilling was completed Aug, 24 < __ 1909
(Plat of 640 acres) -
Elevation at top of casing in feet above sea level > > Total depth of well 968

State whether well is shallow or artesian Depth to water upon completion

Section 2 PRINCIPAL WATER.BEARING STRATA
No. __Depth in Feet | Thickness in Description of Water-Bearing Formation
From To Feet
! 1st flow 890’
2 ) 2nd flow gradual increase 890-920
3
4
5
Section 3 RECORD OF CASING
Dia Pounds Threads Depth Pertorations
in 1t in Top Bottom Feet Type Shoe From To
11 5/B 121
8 727
6 211
Phcker betwken 6" x| 8"

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 é.ontractor Yicense No—_=
Street and Number i City State.
- »
Tonsof Clayused___ Tons of Roughage used Type of roughage
Plugging method used i Date Plugged 10,
Plugging approved by: : ’ Cement Plugs were placed as follows:
— No. |_ Depth of Plug No. of Sacks Used -
- Basin Supervisor From To :
FOR USE OF STATE ENGINEER ONLY
Date Received
from driller's log 12-6-62
File No : Use Location No. 17.26.17,210

[

bon

14 419 4




Section 6 LOG OF WELL
Depth in Feet Thickness .
Tom Ta in Feet Color Type of Material Encountered
a 13 soil

13 30 rock

30 40 sand

40 100 RYP
100 121 - sand
121 141 rock
141 205 shale
205 228 rock
228 698 % shale
698 768 | o rock =
768 830 - shale -
830 856 rock s
856 877 shale
877 890 rock
890 920 water rock, hard
920 968 Rock-hard

The und- r-signed hereby certifies that, to the best of his knowledge and belief, the foregoing is a true and cor-
rect reco.d of the above described well

[E' KX

Well Driller

YRR X



Form WR-23 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 i
(A) Owner of well Albert F. Woods,
Street and Number
City ArtesiaSiate New Mexico
Well was drilled under Permit No. and is located in the
1 ¥y ¥ 3 of Section16____ 'I‘wp..__.___”s - Rge. 268

(B) Drilling Contractor______M.8.Bruning = Ticense No.___"
Street and Number.

City State
Drilling was commenced April 15, 1030
Drilling was completed June 1, 1930
(Plat of 640 acres)
Elevation at top of casing in feet above sea level T Total depth of well 1233°
State whether well is shallow or artesian Depth to water upon completion  ____
Section 2 PRINCIPAL WATER-BEARING STRATA
No. %@F:;—_ Thxcg:tss in .,  Description of Water-Bearing F@aﬁon
1
2
3
4
5
Section 3 - .RECORD OF CASING
Dia | Pounds Threads Depth Perforations
in. 1t in Top Bottom Feet Type Shoe From To
124 50 0 1233 1233
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 § "~ PLUGGING RECORD
Name of Plugging Contractor S _License No
Street and Number. __ City__ State
Tons of Clay used__________Tons of Roughage used Type of roughage
Plugging method used - Date Plugged 19
. Plugging approved by: s - Cement Plugs were placed as follows:
- - Depth of Plug -
Basin Supervisor No. From To No. of Sacks Used
- -- — JFOR USE OF STATE ENGINEER ONLY -
Date Received

7 ;Aai;?«N-—a-— —, ~~—1I—-——I n*e:‘.::r




T loc oFwel” T

Secti(;n 6
Depth in Feet Thickness

Trom To in !_:e}e} ) Color ©- - = - Type of Msterial Encountered ‘

0 15 2z soil

18 30 202 £YP

18 .30 - £YP

30 35 3395 . . . sand

38 450 | 20> | - and clay

450 460 gYp rock

460 a0 | - . sandy sbale and gyp stratas
490 | 690 sandy sable and gyp stratas '

690 no rock - -

710 740 | . : | red sand

740 770 ) .| rock

770 820 - - red sand

820 840 |- - --- rock lime

840 876 " shale N

876 912 lime rock

912 o3 | - water rock

913 958 | ) lime rock

858 1 960 water rock

960 -1 _ 996 lime rock

996 ... 1000 water rock

1000 1 1027 lime rock

1027 1032 water rock

1032 1058 ) lime rock

1058 1060 water rock

1060 118 . | 1ime rock

1118 1132 water rock

1152 1218 lime rock

1218 . 1220 water rock

1220 1232 lime rock

The undersigned hereby certifies that, to the best of his knowledge and belief, the foregoing is a true and cor-
rect record of the above described well

Well Driller

e L BN

YD T IIML Y Qv T {'



v

STATE ENGINEER OFFICE
WELL RECORD

Section 1. GENERAL INFORMATION

(A) Owner of well Jned Jones ' Owner’s Well No.

Street or Post Office Address 0 RV [23

Ve =

Revised June 1972

City and State __iAZeqdd, AN &R0

Well was drilled under Permit No 5612 and is located in the:
T eyt b . . (4
o521 w1 w2 XXX Y viof Section 2 Township 75 Range 25 N.MPM.
b. Tract No..___ of Map No. . of the  ilcren? acne aubdivision
c. Lot No. J of Biock No. of the__nilled east centen of Lot
Subdivision, recorded in County.
d. X= feet, Y= feet, N.M. Coordinate System Zone in
the - Grant.
. . A_f
(B) Drilling Contractor A fnz‘e@')ﬂl_/\ed License No. D75
Address 2 :DvL'/V 4 37 Y'{[U‘P/M.ﬁv 4’/}: ”?’92/ 0
Drilling Began _ £-7-0  Completed 4=2/-50 ___ Type tools lable Size of hole__7~___in.
Elevation of land surface or atwellis -~ """ ft Total depth of well 323 ft.
225
Completed well is B shallow 5 artesian. Depth to water upon completion of well ft.
Section 2. PRINCIPAL WATER-BEARING STRATA .
Depth in Feet Thickness L . . Estimated Yield
From To in Feet Description of Water-Bearing Formation (gallons per minute)
273 303 30 Fine anad and Lravel &
Section 3. RECORD OF CASING
Diameter Pounds Threads Depth in Feet Length Perforations
(inches) per foot per in. Top Bottom (feet) Type of Shoe From To
7" 26 PE / 302 363 PE 273 203
Section 4. RECORD OF MUDDING AND CEMENTING
! D:pth in Feet Hole Sacks Cubic Feet
From To Diameter of Mud of Cement Method of Placement
Section 5. PLUGGING RECORD
Plugging Contractor
Address No Depth in Feet Cubic Feet
Pjugging Method ) Top Bottom of Cement

Date Well Plugged

Plugging approved by:

W [t -

State Engineer Representative

FOR USE OF STATE ENGINEER ONLY
Date Received  April 30, 1980

FSL

Quad — FWL:

File No RA-6612 N Use___ Dom. Location No

17.26.9.34430 . .

Temp. on SW Corner




Section 6. LOG OF HOLE

Fror.:pm LU Fce;o TI::C::;S P L Color and Type of Material Encountered
0 /0 [0 Jop Soid Y, '
/0 70 60 Gypasn L5
70 190 120 {yonam and clay adn! 2,75
190 240 50 { lay oL
- ~om 292
240 270 30 ( Loy and Sand lois TS T7
270 290 20 Jine Cravel and Sand R N g
290 325 35 Fine Gnavel clay Red bed IV 2.
v o3
— =]
-—t ==
a3 =3
0 =
Section 7. REMARKS AND ADDITIONAL INFORMATION = = g
rz
TRz
== -
z= O on
. 0
= o
14 ey

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

ey fl

/ /7 Driller

described hole.

INSTRUCTIONS: This fo- <hould be executed in lripucét:,.prekeribly typewritten, and submitted * “e appropriate district office
of the’State Engincer. A

tions, except Section 5, shall be answered as completely and accura

WL o el fae ln sirad ne a nlivnnine rornrd anlu Sactinn 17a) and Cectinn

: possible when' dny well is

need he romnleted



v oL L T- 7T S,
Lo« . WELL RECORD -7 wwerso—er e
i . : , :

INSTRUCTIONS: This form should be typewritten, and filed in the office of the State Engineer, P. O. Box 1079, Santa Fe,

New Mexico, or in the office of the Artesian Well Supervisor, Roswell, New Mexico. Section 5 should be answered only if an
01d artesian well has been plugged. All other sections should be answered in full in every case, regardless of whether the

well drilled is sbhallow or artesian in character. This report must be subscribed and sworn to before a Notary Public.

f Owner of well Brition Coll

-
‘-E---%-.:--' Btreet and Number. Bl 1 _Box 30 — — ;
"'i" " "',t"" Post Office Artesia New Mexi cp
"?"{"i - toa Well was drilled under Permit No.BA=2723 a
P_,:'___i"i" __E_ __E"i,, is located in the. SE.__..y.. . SW._._. %-~-—~SE-~..% of Section... Q...
.-_' .,s‘“..i;_._--i,.sj ..;E.-._ Township__ 17 South ___ _ Range. ... 26__EAS§,_.______
._.E-.;.-.E-.- --}-.:,--%--._ Drilling Contractor. Blount & _Coll

: .w ixi { Btreet and Number. Rt. 1 Box 30

Locats Well Aovurately " Post Ottice Artesia New Mexico

a July 9

Drilling was

Elevation at top of casing in feet above sea level
State whether well is shallow or artesian.....

Y

19051 Drilling was completed.. A uly 23.1951. ey 18

2hallow. ., Domestic

Total depth of well 318 _____feet Water level upon completion of well. .40 feet below land surface.
Sec. 2 PRINCIPAL WATER-BEARING STRATA
No. 1, from 240 to. 318 Thickness in feet. 78 Formsation. Sand. . rock
No. 2, trnmv to. . Thickness in feet Formation
No. 3, frnrﬁ to. Thickness in feet Formation
No. 4, from to. - Thickness in feet Formation
.No. b, from to. - , Thickness in feet For tion
Sec. 3 RECORD OF CASING h
Diameter Pounds “Threads Name of Feet of Type of Perforated
in Inches| per Foot{ per Inch Manufacturer Casing - Shoe From Y Furpose
7" ol - 240
5"OD| . Perforetef . 85 Liner
Sec. 4 RECORD OF MUDDING AND CEMENTING
Diameter of Number of Backs Speclfic Gravity Tons of
Hole in Inches of Cement Methods Used of Mud Clay Used
Sec. 5 PLUGGING RECORD OF OLD WELL ekl
the % % 3% of Bection Townshi

Yell is located in

Fanyge

Btreet and Number

Name of plugging contractor.

Post Office

Tons of ciay used

Tons of roughage used

']‘ype of rmwhnws

cement plugs were placed as follows: '

Wu p]ugxlng npprmd by A.rtenian Wall Bupervuur._ !

1

No"! “. plncod att—— L IIITIIT T feet. Number of Backs oY ceri "iu'.éd
Lo oent T, i e A e e It . e e e - ——— -
No.zwu od at O S Yoet. Number of sacks of t used ot e o -
, aoenen efdnoevr L moti-bamromyes
No. 8 was placed at - : feet. Number of sacks of t
- . ca Ve e g e -

No. 4 was placed at-:

—— " feet. Number of sacks of

No. 5 was placed at

ot used Nz Gk

feet N b of sacks of t used

/7 :249

\ . 5 e N M
e e ds > N A __,.;."..Jr.'

...n'nqr:n’ oolosm;-npn
ap 3 d~3

«

_

L/

(BT




hlal il e R A tAneda rgreY ot AOTEAC T R
L P e A A S AT AT A R L v oA Yo mqsuto 400 s S i LD e
N 33545 o4 -l tieen [ T SR - )
S S N S S JXTTIN nr e oo b o bt ptoger i ;b ori maiaarn 10w itzle i eilith v

40 - 164 - 29y

164 - 200 BPVIC R R RRE I Tl e iy ety
R N N trmegee e lemet cmatiy fenren
200 - 22§ - 2130 o v ' illoose sand

R R e L IS

225 - 260 * zo5¢ e e v |'shells & clay
260 - 274 . . ey e claL' ,
o274 - 318 - 3027 .

3 froat » .
- B o .
,
3 N .
' :

- - PO
. o e g o mae =2
= - = = -4

.
N nl r
- - .

k S DN | B AT N Bl

) & do sclemnly swear that, to the hest of my knowledge and
bellef, the foregoing information is a true and correct record of the well for which report {s hereby made, {nsofar as
can be determined from all Avulnblo records.

SUBSCRIBEDANDSWORNTOBEFOREHEM- MW

__.'Z..-@m o P 4 AD. 19227  pogy W

OMJNO,“, Feble . Streetand Numbeﬂgaé—_é_éf g
My Commisston Explru.l.g‘aé.’.#_'ﬂ.‘;_—___‘z’ Post och__L_ZMW

N
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Form WR-23 E]ELD FFR LOG 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
(A) Ownmer of well Bruce Harris

Street and Number Box €.2

city _ Artesia State New Mexico

Well was drilled under Permit No. RA-4196 and is located in the
BW_ 4 SW 1, 5% 4 of Section. 10 Twpl7-S__ Rge 26E
(B) Drilling Contractor ¥illard Beaty License NoWD=~62

1102 Merchant

Street and Number.

City Artesia State Jew_Mexico
Drilling was commenced Arpril 26 19 60
Drilling was completed. May 12 19 o

(Plat of 640 acres)

Elevation at top of casing in feet above sea level 2 = Total depth of well 294
State whether well is shallow or artesian hallow Depth to water upon completion. 80 S
Section 2 PRINCIPAL WATER-BEARING STRATA
No. _Mt_ Thickness in Description of Water-Bearing Formation
’ From To Feet
1 280 2G2 12 Sand & Gravel
2
3
4
5
Section 3 RECORD OF CASING
Di Pounds Threads Depth Perforations
i.r:fi 1t. in Top Bottom Feet ng Shoe From To
7"0D <y ¢ Round 254 264 Steel. 275 291
Section 4 RECORD QF MUDDING AND CEMENTING
Depth in Feet Diameter Tons "No. Sacks of
From To Hole in in. Clay Cement Methods Used
an
1
Section 5 PLUGGING RECORD
Name of Plugging Contractor. License No.
Street and Number i City State.
Tons of Clay used . Tons of Roughage used Type of roughage
Plugging method used . Date Plugged 19
Plugging approved by: Cement Plugs were placed as follows:
N Depth of Plug
Basin Supervisor oo T T — No. of Sacks Used
FoR USE Of TATE FHAISHHR ONLY
I7 nisio
Date Receivedaw&n;m«ﬂ-v?i——
61 B WU 8-NI" D¢

File NW 5 - Use&ﬂ.___;Maﬁon No. _,AZQ{ Zﬁ ' c&

RN

.




Section 6 LOG OF WELL
nl:;pth in Fe;ﬁo T;ic;n: Color Type of Material Encountered
! 3355 sa
0 2 2 | Brown | Top Soil 3342
2 25 23 Red Clay 2328
25 30 5 Gray Cravel FYPIR
30 40 10 Red Clay 330
__40 70 30 Red Sandy Clay 3250
70 140 70 Red cny 3272
1,0 160 20 Brown Sand 3/ 90
160 200 I.O Red Chy /850
200 240 40 Brown Sand o
240 250 10 Red Clay 3/00
250 | 270 20 Brown Sand 3o85
270 280 10 Red -Clay 3038
280 292 12 Brown Sand & Gravel . ofa
262 294 2 Red Elay 2cg

The undersigned hereby certifies that, to the best of his knowledge and belief, the foregoing is a true and cor-

rect record of the above described well

cpeer

ey K

s

e

P2

—

4 TR AN

"~ Well Driller

e

{



. %
\ - . (This form to be executed in triplicate) b
WELL REEORD

. Date Of RECEIPL ..ot sccenseeessens e Permit No. ....h A =3363 -
;L - . . Name of permittee, ... ¢ DR + J 7.3, SR e = . :
} Btreet ar P. O.,. .. L Ceiizzaienn. City and State ’I:L’z;togig.. .... My
. 1. Well Jocation and description memm“ well is-located in ... Jgg--5reenen Yo oo 9, - Ya.
;‘ T I Y, of Bection
. O casing above sea level, = 7 . téetl; diameter of hole, ..¢®QT)...... inches; 'wtaldept.h ab .......... feet;
g " depth to water upon completion, .................... - feet drilling was commenced ............ 180 g - 1‘.“..'..', 1..5]
i
l and completed ... J688.. 8. . , 19. 5%name of drilling contractor —,D,n..gmy .......... ) ‘ ........
g ................ B i Address, ... m”ig. BOW -Eax, ; Driller's License No. PDswlP
! 2. Principal Water-bearing Strata: o
! . .
{ h:"“ ® '"tl‘u Thickness >Dmrlp¢lon of Water-bearing h;n;twn oo
| M.l po | 295 26 “sond & Clay streaks
' No. 2 - PR _—

No. 8

No. 4

No. §

3. Casing Record:

- A B L - T
g e deve T

4. If above construction replaces old well to be abandoned, give location: ... Ya. T %

-3 Bame and sddress of plugging contracter,

i J i S T ’ - - :
) ° ey R e e A O B -
date of plugging ' 19,7 describe how well was plugged:
- - ’ . “aottopiznt ﬁ L

Ce S e eLINO £ LIS WENE AN Lo Dl bl 833 A A Vf-:"'( 'v:k“"\am -w?‘c ‘3

PET oSt thord Sitrowt oty b vaptriaaianiidd M oaiiii v £ dt i el el bt LN WSS I

’

< s PR

N - X K :;9’
)7.2605, )2 )




e IGtE0esd 10 956G

.coddtoriea 3o emuA

.:;_Q/D s ectagoal ip G

3365 . .
PEERER DI PO
3R 5 .
R PR TS
3"\
- N oof
S3Ix o
I rYy
EV-SY
3970 o
185 | le4 | 9 | oy ey
—364 | 00 | 36 Sand
__200 | 208 8 tlay
—208 - 235—— 38 send — - -
—p36—1—£37 3 Clay S es
237 PER 2 Sand

The undersigned hereby certifies that, to the best of his knowledge tmd belief, the roregolng ls a true and

correct record of the above described well. - -

i -

Uumed ‘Well Dri

Instroetions

This form abnll be executed, preferably typewritten, in u:lpucate and filed with the State Engineer's Office at
Roswell, New Mexico, within 10 days after drilling has been completed. Data on water-bearing strata and on all
formations encountered should be as complete and sccurate as possible.

:E}}"' y
Dessription of Fermatisn =2 2‘}4\ 6‘;_,‘ '.-::,‘_') '

[RRaevi S




Form WR-23 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, repau'ed or deepened. When this form is used as a plugging
record, anly Section 1A and Section 5 need be completed.

Section 1
(A) Owner of we].]_@y___' 3“111"31‘172?(

i

Street and Number.
City . State ..
Well was drilled under Permit No and is located in the
Y, SW Y _SE % of Section .10 __ Twp. 17S  Rge. 26F
(B) Drilling Contractor. Gesler & Slacumb _ License No.
Street and Number
City State
Drilling was commenced : _any 27, 19__o0a
Drilling was completed 19
(Plat of 640 acres) ORIGINAL FLOW 900 GPM -
Elevation at top of casing in feet above sea level 2 - " Total depth of well 1007
State whether well is shallow or artesian Depth to water upon completion -
Section 2 PRINCIPAL WATER-BEARING STRATA
No. I:’::m in F:.e: Thic;:::s la Description of Water-Bearing Formation / /
1
2
3
4
5
Section 3 RECORD OF CASING
Dia Pounds Threads Depth Perforations
in. . in  |Tep | Bewem | T Type Shoe From To
8 (] 783 783
4 [+] 244 244
Section 4 RECORD OF MUDDING AND CEMENTING
Depth in Feet Diameter Tons No. Sacks of
From To Hole in in. Clay Cement Methods Used
1
Section 5 PLUGGING RECORD
Name of Plugging Contractor License No
Street and Number. City. State
Tons of Clay used . Tons of Roughage used Type of roughage
Plugging method used Date Plugged : 19,
Plugging approved by: - ) Cement Plugs were placed as follows:
e L . ‘ . Depth of Plug
o No. Teom T T — No. of Sacks Used
-. TOR USE OF STATE ENGINEER ONLY § _ —
].'_)'ate Rgcewed i
U-FW}f x.,l...,.c. ' -t . . N
File \ile No. P} 5735'"5 LY i [Use - TE T TE I Incaﬁon No.= 1735'10-‘3‘{5_’-"“—% -

-




Section6 ~ T ' ' LOG OF WELL s
r:;m in l-'e;to Tl:ic:n: P 3(,:31?; ” Type of Material Encountered ‘
0 10 3330 so1l
10 - 22 ) 33578 ' _gyp rack
22 34 2306 sand
34 4@ ' 3276 boulders_
44 78 1 24Z rock '
78 120 3R20 sand
120 302 = 3023 shzloe
303 320 305 gumbho
320 340 2000 clay
340 420 shale

420 | 480 rock
480 757 shale
757 764 rock
764 789 : rock
789 837 rock
837 856 shale
856 865 water rack
868 891 Tock
891 956 _shale
956 968 rock
968 9es8 8hale
988 1007 rock

The undersigned hereby certifies that, to the best of his knowledge and belief, the foregoing is a true and cor-
rect record of the above described well

Well Driller

B S e e S T T R e Sa L L
e mmn oy g
P :{ [

-y e b

PRS- o - ] (' : & V.F THCIKELY O:RILE o ‘_ . ;\/4 B .

e



N

_No.lvnphcedn

RERY v B .. ) 3
/6 - “WELL RECORD File No. :

- {
INSTRUCTIONS: This form should be typewritten, and filed in the office of the State Engineer, .0. Box 1079) Santa
Fe, New Mexico, unless the well is situated in the Roswell Artesian Basin, in which case it should be tiled in the office
of the Artesian Well Supervisor, Roswell, New Mexico. Section § should be answered only if an old artesian well has
been plugged. All other pections should be answered in full in every case, regardless of whether the well drilled is shal-
lowarnrtedaulnchuamr Thhrepoﬂmunbembscﬂbednndsworntobdonaﬂouryl’ubuc )

Bhe 1 D . . I U g - . 4

t ¢ HEE
_-:.--.-.:--J--.:-_i--i.-- Owner of well ...4.“.-..3-.“51" ......................................
T"%"Nw":'" ---E--N:[—-:—--- Street and Number Mt Star Rnt' ...............................
--}.--’.--;.-. .--E--E---%--- Post Office ....... Artesis, Few dexico ..

E : ' ; : Well was drilied under Permit No. . .. .. BARTRS ... ... and
..-:—-a--‘:w- --E-'—i~-%“ is Jocated in the . BN w WW. w. NE L ofSectAlon”l‘ ......
oot SEi ] townanp 37 SOUER | munge | 26.B88Y. . .
--%--P-‘E" ";l'";r"?"' Drilling Contractor ...... Do Mo §XOY. ... e

G enm . Street and Number ... 1007 do. s%. ..

Locate Well Accurately Post Office .............. Artesis, Few Wex.
Drilling was commenced ......... :\11’ ......... 19. .5.1.Dnllmg was completed AURe 8. ... 19..6)
Elevstion at top of casing in feet above sea level . ... . —3—3 S
State whether well is shallow or artesian .............. Shallew
Total depth of well ........ 24y ... .. feet
Bec. & PRINCIPAL WATER-BEARING STRATA
No. 1 Thickness in feet
No. 2, Thickness in feet
No. 3, Thickness in feet
No. 4 Thickness in feet
No. §, » Thickness in feet
Bec. 3 - RECORD OF CASING
DIAMETER] POUNDS | THREADS NAME OF FEET OF | TYPE OF PERFORATED
IN INCHES|PER FOOT| PER INCHM[MANUPACTURER| casiNg SHOE TR PURPOSE
8"IDp 8 164887 Collar water Shont-off
750D 214" | Zarki water Shut*oif
$"ID 34' |Collay 214 | 242
Sec. ¢ RECORD OF MUDDING AND CEMENTING |
s | bt | werens s | wreepemny | o,
_AUG |7 1951

Bec. 3™ T T PLUGGING RECORD OF OLD WELL  OFFICE - "~
- _ARTESIAN WELL SUPERVISOR

et el ere s davnererreenesenaen Wuplmx-mmdwmmeum 01-;-,.’- :
e e S R ,n-‘:—un-w.mw-..-—arw._ - N
) Cunentplupwemphcedutonm D o NI

';:: 33w ..:u- 3 el L Sa e rrae eimdaas
Numbcr o! sacks oi cement used -

iem AT 0 e
Numbcr ot nch of emt u-ed l'.! nnd

s R TS W see o -

Numbet ol nch ol eement used .
Nu'vber d uch o( ecmcnt uled o



o

(i

- Plou (dopth in feet) -

et adrnalty, S

ey~

CLASSIFICATION OF PORMATION

33/0 6—‘\

- 3305

2 ?&:". :

T e sity o

3245

rm— 3.2 +°-—--

TTR/EST

3R 6

‘3069

3:7,': -

D ...-dowlemnlyuwurthnt.tothbddmbovhdnnd_
bellet, the foregoing information is & true and correct record of the well for which report is hereby made, insofar a3 can

Signed ﬁ }71 'l
*.(’Awﬁ:g M

be determined from all available records.

’

ot s om md o om oo o M) o oy e = s




—

S Pata R

~=7" 75 WELL RECORD

INBTRUCTIONS: This form should be typewritten, and filled In the office of the State Engineer, P. O. Box 1079, Santa Fe,
New Mexico, or in the office of the Artesian Well SBupervisor, Roswell, New Mexico. Section 5 should be angwered only if an
old artesian well has been_plugged. All other sections should be answered in full in every case, regardless of whether the
w.n drilled i» shallow or u'tuian in character. This report must be subscribed and sworn to before a Nofary Public.

o [ .|... P .- . . . - - B —

U U - -l e — o -

Owner of well W L Webb
l\ _ Btreet and Numbu___lﬂol Qak Street
Post Office .. Artesis, Iiew Nex co
l ] . Well was drilled under Permit No RA-2649 and
‘ . 15 located in the. SW___ 3 SW %_SE 3% of Bection... L8
- |
[ T ] . Township. 17 South Ran 26 East .
! .-.I...SN-.*---.--.:-.S_ eadume : ge
[
’ --i--s.-.:-- eepe-}o-ie-d Drilling Contractor Willard Beaty
[ ] [ 3 . 3 H -0
] L]
i st 2 HIN Street and Number. 1102 Merchant St. -
N (Plat of 640 Acres) , .
Locate Well Accurately _ . Post Office ...,_._______._AI?I.E.SJ.&._ N EJL..I.‘.[.G)d (+10]
Drilling was .} 7,/ 20 - 19.50. Drilling was completed 8/ ) L, 19, ___50
Elevation at top of casing in feet above sea level el i
State whether well is shaliow or artesiap_._._._ml.&ll oW,
' Total depth of well....J;.?.Q.._ﬂ.._{get. Whater level upon completion of well 85 feet below land surface.
Sec. 2 ¢ PRINCIPAL WATER-BEARING STRATA .
No. 1, from. 114 to. 130 ___ Thickness in feet 16 Formation, Water,Sand & Gravel
- No. 2, from to. Thickness in feet Formation )
No. 8, from to. Thickness in feet Formation ~ i
' No. 4, from to Thickness in feet . Formation ‘
No. 5, from to Thickness in feet Formation.
. Sec. 3 o ~* 7 RECORD OF CASING o ’
Diameter | Pounds Threads Name of Feet of Type of Perforated :
tn Inches | per Foot | per Inch Manufacturer Casing . Shoe From . e Purpose
I 6 12 [wWelded : 150 114 130
' Sec. 4 RECORD OF MUDDING AND CEMENTING
Diameter of Number of S8acks Specific Gravity Tons of i
l Hole in Inches - of Coment Methods Used of Mad Clay Used !
i S =0 B
EIET =Rt oy |
- - . R o R i‘ 5
o e e s PR e 4 -
‘ Sec.5 - - » PLUGGING RECORD ‘or OLD WELE AUG 10 1850 -- .-
Yell is located in the. : % % %X of .Bection l ‘o B - t
: Range. Neane of plugging contractor. i ‘ © OFF! g-g;,a‘:zsaa |
Pt : : | s o oo 1y
Street and Number. — Post Office.___ 4_____7.._-—-—:—"' ) |
et ar = i gy T e
Tons of clay used Tons of rough used .. Type of roughage B Eh
Pyt S e — e T T
4 : Wn plugglng ‘ypraved by Am-lu ‘Well SBupervisor?..... .
Cement plugs Were placed as tonm } ST e i»,""‘ - »' £ 3 ““,’f‘i»a'v»-.&.f 'j T T
No~1-was plabell &Y — Yoot Nuttber vy nnnm:mnr — e 3
dne nb‘vwzl u: 0 see? @2- o Jdas’ 1eeF CUlnoysicn.ob o or 41)"314 Sa I -
No.z '.' .:.:..,, Lt e = abdes ws® o L et N‘umbu' of nchnf m‘a' e L A e L »-‘
S S e e aba081 -Lh:lm.s u.:m bon‘mmb el g3 .
No. 3 wu_ ,‘ d at - . \feet. Nu!gbat of sacks of il
o 4 e r—,.,. ™ AN -~“;&;"" o o aWe v AFTLTVRSTY - ¢




."n

e o ~ i - 3300 13 a_ . T
gin. B 0 T O X tentpaR ~vn~g~~" ?2 - a ot iR nonnwe—t 1 TOD. 801l .47 vyorreatin 3 -
lgo Bazewnias ~f Liouds E0il298 cabtaM_wa 0T romvtaqng Ha'® nsaqd 1A 41 o 901N st ot 1 muxs!& 3 128 .
e B R 20y -«3&55,, T i v 1 1oache & -Gravel vas bu - .
20U _rvatntl s y10tef 03 hicwa Lng bedizsediym 3d Rum f1oqer UAT st i 43T a 1'\ wollsda »t bohnh H X4 =

20 80 3220 60 Red "Cla ]
80 90 _32/0 10 Sand ' w
s P o .
S [ R 114~ 3@6_ jpe— - 84 *3 1anwQ {Red Clay n v Y
. .,m-? “r ’ -.-o--‘..- T -
114 - o §9513Fg Y Bt _adr} @ as tenz f ter Sand & Grave]l
< RS G . __31.9’2 . : R [ fevtewatcnices jiUansuem
130 . .00 S 3sprivaTLd 20130 |'Rad O‘I.a.’_v & Cheache
. R . ---’&--4.-..-.*-----.,.- le -
S R DS T T8 R L R ey e N T L ;
< . > g p P .
T . 1 > VD
B i
'
: |
_— - ._.: !
!
——— b o i
: R == el ¥
i M 3
- T et L !
R iy & el .
L. Willard Beaty do salemaly swear that, to the best of my kno owledge and
bdlal the foregoing information is a true and correct record of the well for which report is hereby madse, insofar as -
can be determined from alil avnunbla records. i e
) Sr //I\//y A e
mscnmmnmswonnmnmmnmm 8igned Lo L oacB "’* /h’

__-lituly of Auqui— AD., m.ﬁD
R . ,/

oA,

Mrs. Johnnie Aeith Notary Public
My Commission Bplm_.apch_a,__}g.&a___—

. Poattton_ Dr111ing Contractor
'8treet and Number.. 1102 W, Maerchant St.

. Postotnes  “rtesia, New iad co

'

——

o A s o wOe -




Form WR-23 STATE ENGINEER OFFICE

FIELD civur, LUG 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) Owmer of well

Street and Number.
City o

State

Y %

Well was drilled under Permit No.

and is located in the

(B) Drilling Contractor

Yof Section.____Twp._ > Rge.
. License No WD-3%2

Street and Number

City

Drilling was commenced

State

.

18

Drilling was completed

oL 19

{Plat of 640 acres)

- -

-

Elevation at top of casing in feet above sea level

State whether well is shallow or artesian

Total depth of well :
Depth to water upon completion__i3 °

Section 2 PRINCIPAL WATER-BEARING STRATA
o Depth in Feet Thickness in Description of Water-Bearing Formation
’ From To Feet
1
2
3
4
5
Section 3 RECORD OF CASING
Dia Pounds Threads Depth Perforations
in. ft. in Top Bottom Feet Type Shoe From To
; <y . . : an -® " .o
-
Section 4 RECORD OF MUDDING AND CEMENTING
Depth in Feet Diameter Tons No. Sacks of
From To Hole in in. Clay Cement Metbods Used
1
Section § PLUGGING RECORD
Name of Plugging Contractor. License No
Street and Number. City State
Tons of Clay used Tons of Roughage used Type of roughage
Plugging method used Date Plugged 19
Plugging approved by: Cement Plugs were placed as follows:
Depth of Plug
Basin Supervisor No. |epo o No. of Sacks Used
For use OFHFAVE NG ONLY
I 1950
Date Receiveaa

CEBW 11w g

£A-4438

File No

Use_ Doona.  Location No. /2-24./2-24¢

- -




Section 6 : LOG OF WELL

Depth in Feet Thickness
s tn Feet Color Type of Material Encountered
0 10 #2791 10 white Calechie znd Cravel
2z 2z
1 78 7 2 10} £8 wihite White C'l;y ond Gravel
78 o 12 viihite Sermd anmd Creszel
7E -SG =
an 19:‘0 :5 1S s [ohl hid and Cr-vel
z1
125 J%(L 15 Sronmi Send amd Gr-vel
'}
150 1 rﬁ:, 15 - Grey Conrlovergte
140 .
158 120 LY Rrotm Sand ard Grevel ((weter )
2125
140 | 175 15 Red Clav

The undersigned hereby certifies that, to the best of his knowledge and belief, the foregoing is a true and cor-
rect record of the above described well
/ Well Driller k8




WATER WELL LOGS USED ON NORTH-SOUTH
CROSS SECTION




Form WR-23 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 -
(A) Owner of well Howard R, Btroup
Street and Number '
City Artesin, State _New Mexico
Well was drilled under Permit No RA-1380 and is located in the
NW_ 1y 8% 3y BW 1 of Section_4____Twp.__17___ Rge._ 28
(B) Drilling Contractor Buck Bros, License No..
Street and Number
City State
Drilling was commenced April 20, 1936
Drilling was completed. Mey 20, 19 36
(Plat of 640 acres) .
Elevation at top of casing in feet above sea level S e Total depth of well 212 -~

Depth to water upon completion. e

State whether well is shallow or artesian

PRINCIPAL WATER-BEARING STRATA

Section 2
No. F:)e:;th in Fe;': Thic}‘f::t“ in Description of Water-Bearing Formation
1
2
3 -
" :
5
Section 3 RECORD OF CASING
Dia Pounds Threads Depth . Perforations
in. 1t in I Top Bottom Feet Type Shoe ¥From To
1234 196
10 30
Section 4 RECORD OF MUDDING AND CEMENTING
Depth in Feet Diameter Tons No. Sacks of
From Fo Hole in in. Clay Cement Metbods Used
!
Section 5 PLUGGING RECORD
Name of Plugging Contractor License No.
Street and Number = City State
Tons of Clay used . Tons of Roughage used Type of roughage
Plugging method used Date Plugged 19
Plugging approved by: Cement Plugs were placed as follows:
No. Depth of Plug
Basin Supervisor From To Ro. of Sacks Used
FOR USE OF STATE ENGINEER ONLY
Date Received
File No RA-1380 Use : " Location No.___ L 17.26.4.331
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il t, 4o ' best of his knowledge and belief, the foregoing is a true and cor-

Buck Broa,

Well Driller

- O o s o e w o w@e -




/ {This form to bo executed in triplicate)

WELL RECORD

Date of Receipt ‘ N Pefmlt No..RA_-.}.262.._____
Name of permittee, —-———J—;—-‘r—-&%@f’h’eaﬁ ? ‘ ’ '
Btreet or P. 0. Box 121 City and State __:tegith_m M_exica.,__

1. Well location and description: The .BRB11OW well is located in - SE %, __SB_._____u,

(shallow or artesian)

e SE-—— % of Sectlon ..__5..._., Township — ... 17S , Range ...263_..__..._..; Elevation of top of
O caslpg above sea level, ._‘_-‘;_._.:a_ feet; dlameter of hole, __ﬁ"__._ inches; total depth, _J.DD__ feet;
depth to water upon completion, ..J;,Q..

feet; drilling was commenced _Sapt.emhe.t_lZ__. 1951;,
and completed .Saptemhe::.lb.____, 1951; name of drilling contractor ,Bi]_laxd_ﬁeat.y..._._

1102 1Y rehent ; Address, _.AZtBSiB., LL ; Driller's License No. .hD-.sZ..___.

2 Principal Water-bearing Strata:

Depth in Feet Thickness Description of Water-bearing Formation

From To
No. 1

70 80 10 gand
No. 2

87 Q6 9 send
No. 3
No. 4
No. 5

8. Casing Record:

Diameter Pounds Threads  Depth of Casing or Liner  Feet of Pertoration
in inches per ft. per inch Top Pottom Cusing Type of Bboe From To

6 . _ L welded_0 __ 100 .. 100 . __none 70 96

4. If sbove construction replaces old well to be abandoned, give location: 3%, %, Yy
of Section ‘Township Range s mame and address of plugging contractor,
date of plugging i 20 ; describe how well was plugged:

o | FILED

oCT 26 1954
. , - OFFICE -
- . O T GROUND WATER SUPERVISOR
’ . ' e T ROSWELL, NEW MEXCO

A7 - 357 2. )k U




4 P " -
v 7 =
s lng of Well:
rram " ™ b~y Description of Formatios
1 b top 8011 T
1 12 1 nleaghie  3%53
12 22 10 red olay 2o 3
22 \8 26 ! 37
LB 70- 22 red clay Io78
70 80 10 water sand Tooas
_80 87 S _red elay 2777 :
87 96 9 water sand o4
96 100 4 clay Toes

The undersigned hereby certifiea uxat.'to the best of his knowledge and belief, the foregoing is a true and

correct record of the above described well
A - PRI L I Licensed Well 7Dritier ] ; N

Instructions

This form shall be executed, preferably typewritten, in triplicate and filed with the State Engineer’s Office at
Roswell, New Mexico, within 10 days after driiling has been completed. Data on water-bearing strata and on ail
lormag!on- encountered should be &s complete and accurate as possidle.



ot

e e

_— | FE

#(Thh form to be executed in triplicate)

WELL RECORD

Date of Receipt Permit No. RA=4225

Name of permlttee, Je L. Culemnan
StreetorP.O. _Rt. 1, BOX 307 _ _ _  City ana State _Ar_r.asia,_ﬂgn_l{axlcn__—

1. 'Well location and description: The Shallol._weu i located tn —__N® - -y, NV %,
or Artesian) -
—B¥ % of Section —.§ Township _.J.?S.__._, Range ujcl___ Elevation of top of

casing above sea level, ..ol T feet; dlameter of hole, .__B_.._. inches; total dept.h ._.J.,Ou . feet;

depth to water upon completion, —285.

feet; drﬂling was comn a Moy l? 1954,
and completed M8y 19~ 1954, ; name of drilling contractor M-“&M&ty——————: -
1102 Merehent . Adaress, Artesin, New Mexfop ; Driller's Li No. _¥D 62 __~

2. Principal Water-bearing Strata:

Depth In Feet Thickness D of Water ¥y

From To
No. 1 :

65 70 5 Eend
No. 2

B0 % hTN gand
No. 8
No. 4
No. &

3. Casing Record:

Diameter Poands Threads Depth of Casing or Iiner Feet of : . Perforation
in inches per ft. per inch Top Bottom Casing Type of Bhoe From To
eI 12 0 - . 100 . . Hone—r —B85 — -Gl
4. If ebove construction replaces old well to be abandoned, give location: %, %, %
of Bection Township o, Range 3 bame and address of plugging contractor,

‘(
e et mm- — 18___; describe how well was plugged:
— ey T T
IR VEVE ™
| . | JUN 28 1954
o OFFICE
' GROUND WATER SUPERVISOR] -
- RGSWE-L NEW umco 3 ::-’,‘"




.
[

ST a4 . F . )
R . -~ s I _
8 Log of Well:
’ Depths s Fost Thickness
Frem Te = foot Description of Formation
0 3 3 Top Soil 2257
3 10 7 Cleschie S35
\ 10 26 16 _Bed Clay 22ry
s oo, O T . : .
~* 26 I 42 16 Yellow Clay LR
L h2 50 8 _Bed Clay Tz
50 65 15 _Reqd Bed £50s
’ 65 70 5 Yater Send E
_ g0 | 8o 10 Rea Clay 2o
80 94 1y ¥ater Sand ENIN
120 6 Red Clay RS

94

B mmmemwm =l -

The undersigned hereby certifies that, to the best of his knowledge and belief, the foregoing is a tiue and

fw‘é@ém"ﬁ?—éA T -

correct record of the above described well

This form shall be executed, preferably typewritten, in triplicate and flled with the State Engineer's Office at
Roswell, New Mexico, within 10 days after drilling has been completed. Data on water-bearing strata and on all

4

hould be as

Instractio;

formations

lete and accurate as possible.
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Form WR-23

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, anly Section 1A and Section 5 need be completed.

Section 1

(A) Owner of well_Cogil C, Stendard

Street and Number._Boax 232
City locs H411s State Mew lexieo

Well was drilled under Permit No.__RA 3282 -and is located in the
NE Yt Yot Yiof Section@  Twp.___3172 Rge. . 8L

(Plat of 640 acres)

Elevation at top of

(B) Drilling Contractor_¥4iligrd Beity License No.__ 1 162 _

Street and Number_Box 282 1102 Kerghant

City Artesia State _hew Yexiea

Drilling was commenced fuzust 28 19 ok

Drilling was completed .S tember 2 19 ok
casing in feet above sea level = = - Total depth of well __1Z5

State whether well is shallow or artesian_g_;—,g_l_;w___'_.__.bepth to water upon completion__é_Q___

Section 2 PRINCIPAL WATER-BEARING STRATA ~
No. M Thickness in 4 "Description of Water-Bearing Formation
From To Feet
: £9 .':: 55 Fine Sand —
. i0s 13 12 atep-Se = ayval
4
5
Section 3 RECORD OF CASING
Dia Pounds Threads, Depth Perforations
in. 1t. in Top Bottom Feet Type Shoe From To
7o —37 11 o35 —3¥25——eetier 25 125
Section 4 RECORD OF MUDDING AND CEMENTING
Depth in Feet Diameter Tons No. Sacks of
Trom To——| Hole in in. Clay Cement Methods Used
)
Section 5 PLUGGING RECORD
Name of Plugging Contractor License No
Street and Number City. : State.
Tons of Clay used Tons of Roughage used Type of roughage :
Plugging method used. i Date Plugged 19
Plugging approved by: ) - Cement Plugs were placed as follows:
Depth of Plug
No. e e X
S 7Eorn SpperviseT [} o o No. of Sacks Used
él‘ PN YR YRV -
FOR USE OF STATE ENGINEER ONLY
"AUG 31 1955
Date Received
. .. OFfFICE

¥
~ o,

Fl.le NnrA/’Z‘Zl'z‘ Uge i @ = 7 * M_[T I-nl-nﬂnn ‘N-o._-LZ_g_é,im 5 !2; :

GROUND W ATEY SLIPTRVISOR
. ROSWELL, KIw MEACO ‘

S O




T e tas e e ol A e g e . . -

Section 6 ' © LOG OF WELL
n::th in r';,: Tﬁ“}‘.‘: Color Type of Material Encountered !
o 2 Brown _Tap Soil 3753
2 12 10 Yhite Cleachte LR
12 50 1 - 38 Red Clay 7 2/0
so | 60 1 10 Brown - Sapnd, Showing of Water ~ s:.,
60 £ 20 Red clB,L : 222,
80 o2 | 32 Brown ¥ater Send ST
92 105 13 _Red Clay ’ 7 D=
108 1°3. 18 Brown Yater, S~and % Gravel 2237
’ 123 125 2 Red _ Clay zz23s

The undersigned hereby certifies that, to the best of his knowledge and belief, the foregoing is a true and cor-

rect record of the above deseribed well E

‘Well Driller y/ 4

| AN A Rl

[t
¥
J4

—

- P -



Form WR-23 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
(A) Owner of well N, E, Garrett
Street and Number.
City las Vegas, State New Mexico
Well was drilled under Permit No and is located in the
SN Ve MW Yo Y of Section..@ .. _Twp..._17 Rge._ 26 _
(B) Drilling Contractor. G, B, Duhlin License No. -
Street and Number.
City State
Drilling was commenced QOctober-10, 1903
Drilling was completed December 4, 15 03
(Plat of 840 acres) _
.- Original flow: 576 GPH
Elevation at top of casing in feet above sea level = Total depth of well 1005 £t -
State whether well is shallow or artesian Depth to water upon completion -
Section 2 PRINCIPAL WATER-BEARING STRATA -
Depth in Feet | Thickness in ear /
No. o Feet Description of Water-Bearing Fnrma.tion
! ist flow at B8O ft.
2 2nd flow at 940 ft,
3
4
H
Section 3 RECORD OF CASING
Dia Pounds Threads Depth Perforations
in. 1%t in Top Bottom Feet Type Shoe From To
¢’ o _|528
4
Section 4 RECORD OF MUDDING AND CEMENTING
Depth in Feet Diameter Tons No. Sacks of
From To Hole in in. Clay Cement Methods Used
)
Section5 PLUGGING RECORD
Name of Plugging Contractor License No
Street and Number City State
Tons of Clay used... . Tons of Roughage used Type of roughage
Plugging method used Date Plugged 19
Plugging approved by: Cement Plugs were placed as follows:
Depth of Plug
Basin Supervisar No | From 1w | N of Sacks Teed
FOR USE OF STATE ENGINEER ONLY
Date Received
e A = . B T . - B R :_:;'3:?'.
File No. (8-3%5) BA- 202 Use : Location No. . 37.26.8.23¢




Section 6

L

LOG OF WELL
Depth in Feet Thickness
From To in Feet Colar Type of Material Encountered

o] -] Sandy loam 3355

8 Clay 3352
8 15 Gyp rogk 3345
13 21 Gyp rock 3339
21 29 Clay 333)

—_29 43 Clay 33/7

43 S1 Gumbo 32cy
31 59 Band 330/
59 B9 Gumbo 327)
89 81 Gyp rock 23¢9
81 109 Gumbo 3 7s
109 120 Sand 324 0>
120 158 Gumbo 3 25
156 243 Gyp rock 5,, 5
241 246 Sand R,/
246 391 Gumbo 967
391 408 Hard shell rock o
408 471 Soft shale
471 498 Sand
458 589 Sand
582 602 Shale
602 648 Sand
648 661 Hard lime stone
861 791 Soft rock
791 810 Shale
810 828 Gray lime rock
828 833 Gray lime rock
£33 852 Soft shale rock
£52 875 Hard lime rock
875 1003 Hard lime rock >

The undersigned hereby certifies that, to the best of his knowledge and belief, the foregoing is a true and cor-

rect record of the above described well

G. R. Dublin
Well Driller

Pl



.- .. WELL RECORD men A 25l
INSTRUCTIONS: This form ehould be typewritien, and filed in the office of the State Engineer, P. O. Box 1078, Sante Fe,
New Mexico, or in the office of the Artesian Well Supervisor, Roswell, New Mexico. Section 5§ should be answered only if an
old artesian well bas been plugged. All other sections should be answered in full in every case, regardless of whether the

_well drilied is shallow or artesian in character. This report must be :ubscribed and sworn to before a Notary Public.

. 3 N .
: S "".@, 0. Arpstrong & Son
Owner of wenmmmﬁm

Poat Office FQ!!_Qll.g._.K.!!_ﬂxim

Street ana Namber_Pa_Oa_Box 873, Roswell, New Kexioco

1
[}
H

[}
cepoopmatan
pooreal

beahaciovaie mopn o

' i 1 Well was drilled under Permit No.._;__.BA- ?sﬁg and
- 3 H ) )
. .i ' is located in then_,.“s.‘ .3 of Bection. 4*._...;_6~.~
.-....- --1-- .en 173 o obE
M Township...... Range
--.}...sw..i,.-. E---
.-.l- -,.- .l-- feeq Drilling Contractor .K.’.lmlmg Co,.
[ 1 M
' M <
HI T L. Street and Number. 3032 _South Perm,. AX@e —
(Plat of 640 Acres) .
. -y, Locate Well Accuratety Post Otfice — ... ROBWRlY, Xew Kexico
Drl.mnd w"n‘s eommenced_é_a.-gu.!ru_ Ry . 1690 Drining was completed.. January. .25'~__.~_, 1950
* Rlevation at top of casing in feet above sea level R,

State whetber well is shallow or artesian SRR 1OW
Total depth of well 232

..—-feet. Water level upon completion of welL..'.QZ__.._._.__..__Jeet below land surface.

Sec. 2 PRINCIPAL WATER-BEARING STRATA
No. 1, from 26 to.._ 220 Thickness in feet..__ﬁ......._......._, Formation . HALBr 3and
No. 2, from. to. Thickness in feet. Formation U
No. 8, from 7 , Thickness in feet Formation
No. 4, from to Thickness in feet Formation
No. 5, from. to- Thickness in feet ~ Formation
Sec. 3 RECORD OF CASING
Diameter Pounds Threads Name of Feet of Type of Perforated
in Inches | per Foot | per Inch Manufacturer Casing Shoe From To Purpose
™ 24 8 Used 216’ | Texas! YXong Surface
5 3/16 18 - | 8- |used 30" | nona Linaer
Sec. 4  RECORD OF MUDDING AND CEMENTING
Diameter of Number of Sacks Specific Gravity Tons of
Hole in Inches “of Cement Methods Used of Mod Clay Used
Sec. 5 PLUGGING RECORD OF OLD WELL
Y7ell is located in the y% % % of Bectl — Township
Range Name of plugging tract. -
Street and Number — Post Office
Tons of clay used Tons of roughage used Type of roughage .

‘Was plugging spproved by Artesian Well Bupervbor._':__
Cement pugs were Dlaced as follows: : o7

it

No. 1 was placed at. : foet. Number of sacks of
No. 2 was placed st 2 fost. 'Nnmber ,g nch of + umed _*
y ) L3 T L, e LSt PR I L S e LA AR oIS pEeTertet o
No. 3 was placed at ,“'_- Number of sacks of "
No. ¢ was placed at feet. Number of sacks of ¢ L oTa -




Soc.é\-{ ; i C . Lo OFWEL -f’w.‘_-_f ’ R '
* . [eom {Dopth in Foet) TO (Dot inFort] | THICKNESSINFEET | CLASSIFICATION OF TR |
0 4 327, A Top Soll J
§ 18 iz 14 Sandstone
18 A0  s:90| 22 Sandy elay l
A0 856 3532y 16 Sand and oclay
56 60 2220 s Gravel
60 118 3252 8 Sand . ) '
118 10 2240 22 . Sandy clay |
140 148 =23 8 Red elay '
© 148 170 3270 22 3and and Oravel l
170 172 =203 2 ed olay |
172 . 190 3’70 18 Conglomerate '
190 . . 200 . =50 10 dand and olay
200 216 3/¢8 16 3andstone -
216 220 =40 & Wwater sand '
220 232 KR 12 cénsloaerate
1 _Gonrad Q. Keyes do sclemnly swear that, to the best of my knowledge and .
::u::;‘ t::uf::g;l;: l:nfoxtll:;:l ’;:l:.. and correct record of the well for which report is hereby made, insofar as can
auasc‘nmmnmswonxifo BEFORE ME this Signed e :/ - ‘ ‘
. day of AD. 19 Position_Driller
" S o Strest and Numbe 1012 S0. Perm. Ave.
My Commlssion Expls Post Office. l




[ S

Yorm ‘WR-23 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, anly Section 1A and Section 5 need be completed. .

Section 1
(A) Owner of well City of Artesia

Street and Number

City State

Well was drilled under Permit No. RA=2155 and is located in the
SW__ 1, SW 1y NE 3y of Section.17 ___Twp._ 17 __ Rge. 26

(B) Drilling Contractor. Vernon Wintheiser _____ License No.

Street and Number Box 38

City Hagerman, State _New Mexico
Drilling was commenced QOctober_ 5 10 44
Drilling was completed . October 22 1044

(Plat of 640 acres)
2253 Total depth of well 107/
Depth to water upon completion

Elevation at top of casing in feet above sea level
State whether well is shallow or artesian _artesian

.-~ Section 2 ) PRINCIPAL WATER-BEARING STRATA .
o . Depth in Feet Thickness in o e ) -
“No. . ~Soom T To | Feet Description of Water-Bearing Formation St
S P ]
! 933 939 6 lime
2 043 948 5 lime ° . ...
3 981 1002 21 lime jperease at ggs
4 1035 | 1040 5 lime
5 1040 1055 15 lime increase at 1052
1055 1068 lime increase at 1068
Section 3 RECORD OF CASING
Dia Poun Threads Depth K Perforations
in. 1t. in |~ Tep [ Bottom | et Type Shoe From To
10 3/4 40.5 8 668 Larkin float none
13 3/8 48.0 8 174
7
44
Section 4 RECORD OF MUDDING AND CEMENTING
Depth in Feet Diameter Tons No. Sacks of
From To Hole in in. Clay Cement Methods Used
16 100 Halliburton
Purpose to_ cement caging
1
Section 5 PLUGGING RECORD
Name of Plugging Contractor License No.
Street and Number City. State

Tons of Clay used . Tons of Roughage used
Plugging method used

Plugging approved by:

Type of roughage
Date Plugged 19
Cement Plugs were placed as follows:

Depth of Plug
Pasio Su No. o T T — No. of Sacks Used

FOR USE OF STATE ENGINEER ONLY

Date Received

= fiw,,,w T

. A2
Location No,_17.26.17:.83%— "

File No.___ RA-2155 Use

4l




Section 6 LOG OF WELL
hl::lpt.h in Fe;to T;jc:x;:a Color Type of Material Encountered ;
0 386 36 3 349y s0il & caliche
36 50 14 33305 caliche
50 65 15 3328 sand
65 94 34 322¢ sand & Eyp
24 98 4 2242 hard shell
o8 175 85 3205 gEyp & sand
175 200 25 37130 sand & gravel
200 205 5 75 shell
205 234 29 246 - sand & gravel
234 260 26 2,29 __sand gyp
260 300 40 305 5 gyYp & red rock
300 323 23 257 hard ford rock
323 350 27 ) sandrock 4
350 400 50 2982 shale & Byp
400 580 180 clay
580 585 5 hard shell
585 609 .24 red sand
609 685 76 red rock & shale
685 695 10 hard gyp shell
695 700 5 red shale
700 704 4 lime shell
104 715 11 EyYp shell
715 720 5 shale
720 758 38 red sand & rock
792 810 18 hard shale
810 830 20 red sand
__830 832 hard sand & shale
832 837 b lime shell
837 862 25 hard gray lime
862 - 875 13 hard gray lime N e e
875 880 5 _water rock (lims) - ] o
" sso | sz | 2 - soft sand - - _. A
882 885 3 lime
885 895 10 hard gray lime
895 925 30 hard lime
925 933 8 lime
933 939 6 lime (water rock)
939 943 4 lime
943 948 5 increase in water (lime)
948 955 7 lime
855 981 26 lime with shale streaks
981 . 1002 21 white lime (increase in water)
1002 1010 8 hard white lime
1010 1035 25 white lime
1035 1040 5 lime (water rock)
1040 1055 13 lime (increase in water at 1052)
1055 1068 13 lime (increase in water at 1068)
1068 | 1071 -
TN Tt T




Form WR-23 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, repaxred or deepened. When thxs form is used as a plugging
record, only Section 1A and Section 5 need be completed. s

Section 1
(A) Owner of well J. B. ¥Wallace
Street and Number. Box 356
City Artesia, State __New Mexico
Well was drilled under Permit No. RA-1749 and is located in the
Lot 4,,Bik. 4, Roselavy, Agdg., 9] 011 AL _Twp.__ M __Rge. 28 _
(B) Drilling Contractor Roe L, Newberry License No...
Street and Number
City State
. Drilling was commenced Aprid 15, . 1940 __
Drilling was completed. April 20, 1940
(Plat of 640 acres) )
Elevation at top of casing in feet above sea level . Total depth of well 105
State whether well is shallow or artesian Depth to water upon completion. -
Section 2 PRINCIPAL WATER-BEARING STRATA -
No Depth in Feet Thickness in Description of Water-Bearing Formation
: From To Feet
1
2
3 -
4
5
Section 3 RECORD OF CASING
Dia Pounds Threads Depth Perforations
in. £t in Top Bottom Feet . Type Shoe From To
6 105
Section 4 RECORD OF MUDDING AND CEMENTING
Depth in Feet Diameter Tons No. Sacks of
From To Hole in in. Clay Cement Methods Used
1
Section 5 PLUGGING RECORD
Name of Plugging Contractor License No.
Street and Number - City State
Tons of Clay used.._ . Tons of Roughage used Type of roughage
Plugging method used Date Plugged 19
Plugging approved by: Cement Plugs were placed as follows:
Depth of Plug
Fasio Su isor No. Fom T T — No. of Sacks Used
FOR USE OF STATE ENGINEER ONLY
Date Received
File No._RA-1749 4_Use Location No.__17.26.17.400 __




. R TP

Section 6 LOG OF WELL
Depth in Feet Thickness . .
From To in Feet Color Type of Material Encountered
() 1 i _So31
1 17 ' Sand
17 23 Gravel
23 37 Pink clay
37 53 Gravel
83 108 Yater, sand and gravel

The undersigned hereby certifies that, to the best of his knowledge and belief, the foregoing is a true and cor-
rect record of the above described well

Roe Newberrry
Well Driller




ADDITIONAL WELL LOGS




'lé 7 Revised June 1972

oh
/“ L{ (/ STATE ENGINEER OFFICE
! . ] .
- WELL RECORD F'ELL tf -
Section 1. GENERAL INFORMATION
(A) Owner of well Lee Dilbeck Owner’s Well No. _M_ﬁio_
Street or Post Office Address _2/0 {entae
City and State Anteaig, New Mexico 8210
Well was drilled under Permit No.__R4-6550 and is located in the:
e '
w Nl u e w % of Section— {0 Township__{75 Range __ 26f N.MPM.
b. TractNo.______ ____ of Ma{ﬁ No. of the
¢. Lot No._______ of Block No. of ihe
Subdivision, recorded in County.
d. X= feet, Y= feet, N.M. Coordinate System . Zone in
the - Grant.
#eEwW enpria ! -
(B) Drilling Contractor (Eni e License No. ”0675
Address P. 0. BOX. 437 Antesia An 8&2/0 E.oF Dr %‘,;/5. Zec- ¢5/2
Dritiing Began _8=/=79  Completed —&=£0-79 _ Type tools Cn/)/p Size of hole —2”_in.
.- 2
Llevation of land surface or at well is..a=-2=" ___ ft. Total depth of well 25 ft.
Completed well is K:] shallow [J artesian. Depth to water upon completion of well _L___ f.
Section 2. PRINCIPAL WATER-BEARING STRATA
Depth in Feet Thickness L , . . Estimated Yield
From To in Feet Description of Water-Bearing Formation (gallons per minute)
95 120 25 Waten Sand 10
Section 3. RECORD OF CASING
Diameter Pounds Threads Depth in Fect Length Perforations
(inches) per foot per in, Top Bottom (feet) Type of Shoe From To
7" 29 U P/E / 25 126 PIE 90 120
Section 4. RECORD OF MUDDING AND CEMENTING
Depth in Feet Hole Sacks Cubic Feet
From To Diameter of Mud of Cement Method of Placement

Section 5. PLUGGING RECORD

Plugging Contractor

Address Depth in Feet Cubic Feet
Plugging Method N i Top Bottom of Cement
Date Well Plugged . ; .

Plugging approved by:

State Engineer Representative

W0 |—

FOR USE OF STATE ENGINEER ONLY
Date Received ?// G/ 7/ ’ :

Quad FWL FS1

T File Nr; Kﬂ = é’{(o - . Ue_ D =S __ Location No.. /7 Zé /o. /25’23‘?.‘-‘_1
-5 - R 7D From ' E Liha o o e :h_“‘?:’i" LA
/- IZ’, ;’n—,,,‘ 2/ l ')./_( i




Section 6. LOG OF HOLE

Fmi“"h o F";o Ti’:cg.‘::(“ . Color and Type of Material Encountered

0 20 20 Jop Soil - "
20 60 40 (alichen- (lay

60 &5 25 Zine Broun Sand

& 95 /0 (oanse Sand

95 120 25 Waten & Sand
120 125 g Red Bed JD

o
—

el

Section 7. REMARKS AND ADDITIONAL INFORMATION =

[Ral

‘;] ‘ x.‘l;'v‘l {”-‘

(NS

3791440 w.LinoH

Gl

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

AW
/ %o’ &
lNSTRUéTlONS: This for -hould be executed in triplicate, preferably typewritten, and submpftted to).' . ~§propriate district office

of the State Enginecer. Al ons, except Section 5, shall be answered as completely and accurately >ssible when any well is
drilled, repaired or deepenea. J'hen this form is used as a plugging record, only Section 1{a) and Section S n -ed be completed.




Form WR-23 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
(A) Owner of well H. G. Southworth
Street and Number
City Artesia State New Mexico
Well was drilled under Permit No.. RA-768 and is located in the
SW_ 1y NE 3y,  SW 1, 0f Section..®  Twp. 17 ___Rge. 26
(B) Drilling Contractor_ Myron Bruning License No.._______
Street and Number. Box 881
City Artesia . State New_Mexico
. Drilling was commenced September 20 19 43
Drilling was completed November 5 10.43
(Plat of 640 acres) —
Elevation at top of casing in feet above sea level - - Total depth of well IJZl/f
State whether well is shallow or artesian___ATrtesian Depth to water upon completion )
Section 2 PRINCIPAL WATER.BEARING STRATA
No. hl':):th in Fe;: Thic;::tss in Description of Water-Bearing Formation
1
2
3 -
4
5
Section 3 RECORD OF CASING
Dia Pounds Threads Depth Perforations
in. 1t. in Top Bottom Feet Type Shoe From To
13" 0.D. 50 8 80 ) Iset in one stiing joined
10 3/410.D 40 8 795 Drive%’ with sledge nipple.
) total length 875
Section 4 RECORD OF MUDDING AND CEMENTING
Depth in Feet Diameter Tons No. Sacks of *
From To Hole in in. Clay Cement Methods Used
13 3/4 540 pumped in by plug
1
Section 5 PLUGGING RECORD
Name of Plugging Contractor License No.
Street and Number. City State
Tons of Clayused .. Tons of Roughage used : Type of roughage
Plugging method used Date Plugged 19
Plugging approved by: . Cement Plugs were placed as follows:
. Depth of Plug
Basin Supervisor No. | i No. of Sacks Used
FOR USE OF STATE ENGINEER ONLY
Date Received
File No.___RA-768 Use Location No,17.26.9.323




P

‘ Section 6 .- LOG OF WELL
—ﬁi’;‘g}h—iﬂ—r—?o— Tl:Ic;ne;ss Color Type of Material Encountered
0 5 =3 —aoil
5 30 23235 sandy gyp & clay
30 80 3 .29~ sand & gyp
80 290 25 7S gyp & sandy clay
290 385 N gyp & sandy clay
385 720 red sand & gyp stratas
720 755 «rock
775 870 red bed & rock stratas
870 875 lime rock
casing|set '
875 880 water rock
880 1214 limerock several streaks of water rock
total de; th of well is 1214 feet.

\

The undersigned hereby certifies that, to the best of his knowledge and belief, the foregoing is a true and cor-
rect record of the above described well

Well Driller



LB

-

~: WELL RECORD .

File No. _RA-1kk0'

} INSTRUCTIONS: This form should be typewTttten, and filed in the office of the State Engineer, (P:0. Box 1079) Santa Fe, New'
: Mexico, Mexico, unless the well is situated in the Roswell Artesisn Basin, in which case it should be filed in the office of the Artesian Well
Supervisor, Roswell, New Mexico. Section § should be answered anly if an ald artesian well has been plugged. All ather gections
should be answered in full in every case, regardless of whether the well drilled is shnllow or mu in characw This report must be

subseribed and sworn to before a Notary Public. R N
SEC. 1 o e,
T | g ST ST A
SN N SR NP SO OO S I . — e L
I v Owner of well ¥. J. Jackson’ T i
T e e e e e e o
[ oy Street and Number : s
1] 1 B 0
STEEITTITTTTETNITTY Pt Oftiee Artesia, New Mexico
H M
i S Well was drilled under Permit No. _ BA"1 40 snd
T ] t ) N
eped--toof-s=-2--2--1  islocated in the _ BW = ll x_ X8 ¥ of Section _9
i - t 1 i v - L.l e . -
---i-"S:W"'r'" —--b--§ F--i=-1  Township 178/ o 268,
\ o |odob_do lopoioiill]l Driting Contractor _Boe L. levborg and V. P. Black
] i ' [
tor B H - Street and Number
(Plat of 640 acres)
Locate Well Accurately Post Office e e -
' Drilling was d__ Yebruary 10 19 81 Drilling was completed Fobruary 26th S
Elevation at top of casing in feet above sea level e )
! . State whether well is shallow or artesian Shallow 3 Z 0
SEC. 2 PRINCIPAL WATER-BEARING STRATA
: No. 1, from to , Thickness in feet , Formation '
: No. 2, from to , Thickness in feet ’ , Formation
: No. 8, from to , Thickness in feet . , Formation i
l No. 4, from to , Thickness in feet , Formation
i No. 5, from to , Thicknessinfeet ____' __ , Formation
! SEC.3 RECORD OF CASING -
;‘ DIAMETER | POUNDS THREADS NAME OF FEET OF | TYPE OF PERFORATED
i (% INCHEs | PER FOOT | PER INCH | MANUFACTURER CASING SHOE FROM 7o PURPOSE
; 124 202
i
. 10 106
| Pipe s1it with torch .6 slits per circle. )
| :
i
SEC 4 RECORD OF MUDDING AND CEMENTING
: | " DIAMETER OF NUMBER OF SACKS WETHODS USED: SPECIFIC GRAVITY TONS OF
HULE IN INCHES OF CEMENT OF MUD CLAY USED

p——

PLUGGING RECORD OF OLD WELL™  (”

X ""x

eet ., . " Number of ‘sacks 6!

c T -~" - n:'z—:;ﬁ':jgﬁxﬁ”{‘a) 2
NIEAl

_ w3
¥ ‘_'r&

" -~ ol i




4 Of FORMATICN

{ CLas.iy
S

P "X NP S I I e N

Bad Sord m Saler - — ——

- .«-"»Rc

M_ﬂ& e

170,‘.«;

rulg_.__nm&u:lay e

Red lanﬂ Q_‘\L_.a»m_anul

o ,s‘-xvskm%
",i‘

Pink 'g‘er _Si_lni

Red Sandy Clay

Water Samd

__Bed Clay

; Water Sand, bottomed

“at red clay.

- - ,
pany e E ¥
B T — - N .
5 f !
. [ —— - -
. i
. -0 ¢
. ;
.
- 1
S O
i
- H
:
e

4

- - e - |
N '
- '
- - ~ ————
N . - -
kS b

all available records. O S

1, K dos. .
the foregoing information is & true md eomct record ol tha well for w}.

SUBSCRIBED AND SWORN TQ BEFORE ME this

dayot e .,AD,19_

B : -

_'LNonry Public

N
Ly swenr
= £ i8 he;

E'»'gned

r"a‘mon

.it—w.a

I%&‘u’

12!, 10 the Lest of my knowledge .. belief,
reby made, insofar ac can be detern: ced from

£ inntlon

,//

P

3 Vumpbir

_;m_éa;_ SIS

-‘--—--.----&-



£, WELL RECORD  mes—

INSTRUCTIONS: This form should be typewritien, and filed in the office of the State Engineer, P. O. Box 10798, Santa Fe, '
New Mexico, or in the office of the Artesian Well Supervisor, Roswell, New Mexico. Section § should be answered only if an
old artesian well has been plugged. 1 other mectiony should be answered in full in every case, regardiess of whether the
well drilled is shallow or artesian in character. This report must be ubscribed and sworn to before a Notary Public.

,Owner of well _Britton-Coll

0 1 . ¥
REEE
e A Btreet and Number_Route--1-Box-30
oetosNWe-1--=1-=4
R Post_Oftice -Arteste;-Hew-¥extco
wopoocpmobocions
1]
: I Jl Well was drilled under Permit Nom_._.“_..mmeégs»__..._._.___,..._.,.__._._;nd
DR ' -
' ! __: is located in the.SR . . K Sk K Np Y Of Section. g ... —
R L bl e !
[ ] ; (] ? . P .
Y A S 3onnq Towmship 1734 Range... 26K,
' [}
il -i. R <peetovieed Drilling Contractor .. BLouhd & GOITrrmrmrom oo —
" 4 « )
s ¢ ! . M
i il Street and Number.. ... Qe ta- BB
(Plat of €40 Acres)
Locate Well Accurately Post Office A‘!‘t&”i‘&‘;"'sﬁ"*ﬂe xtco
Drilling was d Fu} ¥ 58 19”.5.1,. Drilling was completed._._.\-..Jul.ym}I ............ — 151___
Elevation at top of casing in feet above sea level.. . Zat -/

State whether well is shallow or artesian.....

—8hrYtow; Stock well -

Total depth of welL,..}}g.e_._.N_feeL Whater level upon completion of well...iﬁ .......... .—feet below land surface.
Sec. 2 PRINCIPAL WATER-BEARING STRATA
No. 1, from..3.8 to—3 6 Thickness in foet 35, Formation Gyp
e £0eem feet tion e
No. 2, !rcm_ee.__ to -86 . Thickness 1n S0 For i CIey T Gre VBT
No. 8, ‘rom'l“f)ﬁ""""‘”‘"“ tg"""'l’hﬁ"“"" Thickness in feet 10 Formation GFEGET
No. 4, from to. Thickness in feet Formation
No. 5, from to. Thickness in feet Formation
Sec. 3 ~ RECORD OF CASING
Diameter Pounds Threads Name of Feet of Type of Pertorated
in Inches| per Foot| per Inch | Manufacturer| Casing | ' Shoe From 30 Furpose
—8 - 40 Stat—off
surfoece wrter s
2 23 Meet domestic
r - LY~
¥ nts,
Sec. 4 RECORD OF MUDDING AND CEMENTING
Diameter of Number of Sacks Specific Gravity Tons of
Hole in Inches of Cement Methods Usod of Mad Clay Used
Sec. 5 PLUGGING RECORD OF OLD WELL
Well 15 located in the % % % of Sectd Township —_—
Range. Name of plugging contractor.
Street and Number. Post Office
Tons of clay used . Tons of roughage used . — Type of roughage._. I

Cement plugs were placed as follows: : e -- ‘- e —

No. 1 was piaced at. i feet. Number of sacks of cement

No. 2 was placed at foot. Numberolncho; t use
. PR : : e e
No. 3 was placed at feet’ Number of sacks of cement us
No. ¢ was placed at feet. Number of sacks of t u
No. § was placed at feet. Number of sacks of cement s
- c “  (over) o -
e et e s e v v e T Cmadh & - R Pmde . \.“:.‘;:" -
R Xy S,

VLT, s

‘Was plugging approved by Artesian Well Bupervisor?—_ -




’

LOGPF WEL . . 77 ' +h Al L

T s . Rt ST N LR, ot R

1, do solemnly swear that, to the best of my knowledge and
belfet, the foregoing Information fs & true and correct record of the well for which report ia hereby mads, insofar as can
be determined from all avallable records.

TROM [Depth in Feet] TO (Depthin Foat) « .- |- THICKNESS IN FEET v .|. CLASSIFICATION OF FORMATION
i "‘- N ~ .. - sl u:‘-‘}v B - -
¥ T e e TR e .
-0 18- —18 Topeoil-&-Clay ——
=
18 ~ - o . %
: T g - P e -1
f ot - W L5 y. L3
—36 b5 <0 Iy .
50 - 80 L 30 Gravel & Clay )
- - .. fé";'" ‘. .
80 - IR, & 7. S : 50— 1 Sani-pook ——— —
130 S T R 7Y R

SUBSCRIBED AND SWORN TO BEFORE ME thia Signed

day of. AD.19 Position.

Notary Public Street and Number.

oy & ission Expires. Post Office.

e A ae



Form WR-23 STATE ENGINEER OFFICE

FIELD EN23. LOu 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

OO State' _#7s Y77
zé_, 43/ ¢ 2 .9and is located in the

WY
1-6( Rg M

City-
Well was drilled under Permit No./
2ud v 77/(/ Y Y of Sect:on./a_,_'l‘wp
(B) Drilling Contractor

<7 License No.

Street aya\' ber /.Q—Z’ >

City ﬁ/JAJt State 2, 77 -
Drilling was commenced Aol 19 R
Drilling was completed Alee . - 19 A >

(Plat of 640 acres)

Elevation at top of casing in feet above sea Jevel X" =2

/
Total depth of well__-2./ 5

State whether well is shallow or artesian {277 V—b—a (L 2 Depth to water upon completion_‘g_._s— ‘
Section 2 PRINCIPAL WATER-BEARING STRATA
No. _‘;';D:T’jnif%:— Thic;f::tss in Description of Water-Bearing Formation
1 S |25 /mp 7
i [ / / 27 %3 < 4,0(4_
3
4
5
Section 3 RECORD OF CASING
Dia Pounds Threads Depth - Perforations
in. ft. in Top Bottom Feet Type Shoe From To -
77 )39 Mrme. | )15 /27
B \'.\.- . . 7 7
Section 4 RECORD OF MUDDlNG_“_ANb CEMENTING
Depth in Feet Diameter Tons - |“No. Sacks of | RS
From To Hole in in. Clay " Cement Methods Used :
gop
]
Section 5 PLUGGING RECORD
Name of Plugging -Contractor. ’ License No.
Street and Number. City State.
Tons of Clay used. Tons of Roughage used Type of roughage
Plugging method used Date Plugged 19
Plugging approved by: Cement Plugs were placed as follows:
- Depth of P
Basin Supervisor No. n-l:: ———.roug No. of Sacks Used
AZi3 L it
FOR USE OF § ﬁﬁv{q EER ONLY
3
[ 30 | ' H
Date Recexved UB"" fGiid 2 rig /
928 WY %2330 fag)
File No. R‘ A "f! P Use. l\——ovn Location No. /. Z- :ﬁ/ﬂ.// 0

Nern -8,




" Section 6 | LOG OF WELL ‘;“-‘r‘
__Th%’i‘“ Fe:o T‘:"‘f’: Color Type of Material Encountered
b 122 25 plA 2
25 135 | 4 Deree S
2L |26 | 4r pl A Lty

VT ACYI A A T s
7 . Vd d

Cw

The undermgned hereby certifies that, to the best of his knowledge and belief, the foregomg is a true and cor-

rect'record of the above described well / %7

. ' . "Well Driller




AR ey 1 t Karr venk

Form WR-23 l—

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
(A) Owmer of well V. L. Gates
Street and Number
City Artesia, State New Mexico
Well was drilled under Permit No. RA-307 and is located in the
SW __ i, SW__y % of Section. 10 Twp....178__ Rge.... 26E
(B) Drilling Contractor_Pearson Bros License No.
Street and Number.
1 City Lake Arthur . State
Drilling was -commenced._.__5~15-26 19
Drilling was completed 6-28-26 19

(Plat of 640 acres)
Elevation at top of casing in feet above sea level e Total depth of well _1263
State whether well is shallow or artesian_artesian __ ____ Depth to water upon completion

™" Section 2 PRINCIPAL WATER-BEARING STRATA C— .
L Ne | p Tl | TR Description,of Water-Bearing Formmation
1
2
3
4
5
Section 3 RECORD OF CASING
Dia Pounds Threads Depth " Perforations
in. 1t. in Top Bottom Feet Type Shoe From To
123 i 452
10 930 '
10 inch comes {up about 15 feet :{n 124 inch casing no seal,
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 No.
Street and Number. City. State
Tons of Clay used__._______Tons of Roughage used Type of roughage
Plugging method used Date Plugged 19
Plugging approved by: Cement Plugs were placed as follows:
Depth of Plug
Sa - No. From T T — No. of Sacks Used

FOR USE OF STATE ENGINEER ONLY

Date Received

~ % 33 7 -

PR 2
File No RA-307 Use Location No._17.26.10,330




Section 8

v - -

LOG6 OF WELL
Depth in Feet Thickness
—Trm | To | In Feet Color Type of Material Encountered
0 29 2011 and gvp
2 43 gravel
45 55 clay
55 60 rock
60 75 white gumbo
75 94 white gumbo
94 118 white gumbo
118 139 white gumbo
139 159 gumbo
159 177 gumbo :
177 197 sand
197 217 sand rock
217 239 sand
239 276 sand
276 295 eand shale
295 314 _sandy shale
314 334 sand
334 353 Xrock
353 373 rock
373 393 gumbo _and_rock caviang
393 411 unbo
411 432 sand
432 452 rock and sand
452 471 rock and sand
471 491 red clay
491 512 sand )
512 531 sand
531 552 Zumbo
552 572 gunbo
) 572 . 586 clay and typ rock - - S'
i ses | o5 ot ==
645 664 clay
664 685 clay
685 705 gand
705 720 sand
720 740 sand rock
74Q 759 sand _rock
759 779 sand rock
779 799 rock
799 818 sand rock
818 837 g hard rock
837 852 rock and clay
852 871 rock
871 891 rock and sand
891 908 clay and sand
908 928 hard rock
528 947 bard rock
947 969 sand 4 ov rock 17
969 990 ' hard rock f
990 1010 hard rock I
1010 | 1067 hard rock
1067 1086 rough rock
1086 1106 first flow
1106 1124 rock
1124 1143 limerock
1143 1160 1imerock
1160 1184 limerock
1184 1202 limerock rough streaks
1202 1222 limerock rough streaks
1222 1242 limerock rough streaks
1263 limerack rough streaka
gned hereby certifies that, to the best of his knowledge and belief, the foregoing is a true and cor-

The undersi,

3 _# 4% . % 3

hnd sesall

b




Form WR-23

STATE ENGINEER OFFICE .

<

WELL RECORD

INSTRUCTIONS: This form should be executed in triplica

te, 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, anly Section 1A and Section 5 need be completed.

Section 1
(A) Owner of well

D. D. Sullivan

Street and Number

City

BW 1, SE

Well was drilled under Permit No.

Artasia_. State New Mexico
RA-1300 and is located in the
Y of Section_ 10 _Twp. 17  Rpe. 26

R & R Drilling Co.license No.

(B) Drilling Contractor
Street and Number.

City

State

Drilling was commenced

March 24,

April 2, 19_37

Drilling was completed
(Plat of 840 acres)

oy,

Total depth of well 210 gt,

Elevation at top of casing in feet above sea level
State whether well is shallow or artesian

Depth to water upon completion .

Section 2 PRINCIPAL WATER-BEARING STRATA

No. _!%:_‘hi';ﬁ;g__ mc;:::s in Description of Water-Bearing Formation

1 18" 1st flow

2 36 to 40 2nd flow

3

4

5
Section 3 RECORD OF CASING »

Dia Pounds Threads Depth Perforations

in. 1. in Top [ Bottem | oo Type Shoe From To
Section 4 RECORD OF MUDDING AND CEMENTING
Depth in Feet Diameter Tons No. Sacks of
From To Hole in in. Clay Cement Methods Used
1
Section § PLUGGING RECORD
Name of Plugging Contractor : License No
Street and Number. City. State:
( Tons of Clay used___________Tons of Roughage used Type of roughage

Plugging method used -~~~ Date Plugged 19
Plugging approved by: - — -- ¢ Cement Plugs were placed as follows: - .

e TS - % Depth of Plug J .

e Basin Supervisor No. From To No. of Sacks Used

FOR USE OF STATE ENGINEER ONLY

Date Received

[

* TVa Tt W e .
DeL B AL R 0100 < S e
—.mz_-m:!—.;'a':f: 3 == doio s apesreiee g .=
File Now - BA<1300 P i—

S T t'i;n:' -N;_::'—, ]Z' ?s- ]n I!D“m’;::“

1931




Section 6 - . TOX LOG OF WELL '
T | e | o | e of Museria Bacountert .
0 23 5275 Gypsux rock
‘23 28 EROM A e Water sand
_ 25 3 S3lv , 1
38 - 40 ca 2320 Gravel (water)
40 43 3297 Water sand A :
43 48 . 2292 White clay - -
48 35 ' 2235 Vhite clay
58 70 IR7O Water sand
b {1 i (-] 325+ Whits cia
70 80 Zlte 8and
80 90 2250 ¥hite clay
90 12% - - 22,5 White clay
123 132 - 22 5% Sand rock
132 143 - 3155 White clay
145 150 3/92 Sand
180 187 2:/33 Sand rock
157 175 /65 Water sand
175 195 245 ¥Yhite clay
198 208 2,28 Sand rock
206 210 /50 ¥ater sand

The undersigned hereby certifies that, to the best of his knowledge and belief, the foregoing is a true and cor-
rect record of the above described well

R & R Drilling Co.

Well Driller
e — . -
[ Sl TTomT - - i e e e
PRI ety - P -
Bav. et TN LoRLL ot el s e
LT B=C 0D
SlVIr EdCiuaki! OLEIZL . ‘R .



APPENDIX B
WATER QUALITY ANALYSES



WATER QUALITY OF MONITOR WELLS
NEAR EVAPORATION PONDS




ANALYTICAL LABORATORIES. INC.

ARSI

T0: Geo Science
500 Copper Ave.
Albuquerque,

ANALYTE

Benzene

Toluene

Ethylbenzene
Xylenes

Benzene
Toluene
Ethylbenzene
Xylenes

NO 388 N
NH 4

Benzene
Toluene
Xylenes
Ethylbenzene

NO 3 8s N
NH 4

Benzene
Toluene
Xylenes
Ethylbenzene

N.W.
NM

11184
1330
Well 2

<0.005
<0.005
<0.005
<0.005

103184
1520
Well 4

<0.005
<0.005
<0.005
<0.005

Well 3
L TN

<0.01
1.16
<0.01
<0.005
<0.005
<0.005
<0.005

Well 13

DATE:
1080,

8 November 1984
1040

SAMPLE ID/ANALYTICAL RESULTS

8

mg/1l
mg/1
ng/1
mg/1

7

mg/1
mg/1
mg/1l
mg/1

mg/1
mg/1
mg/1
mg/1l
mg/1
mg/1
mg/1

<0.01
5.6
0.09
0.254
0.345
0.389
<0.100

mg/1
mg/1
mg/1
mg/1
mg/1
mg/1
mg/1

103184
1432
Well 45

<0.005 mg/1
<0.005 mg/1l
<0.005 mg/1
<0.005 mg/1

103184
1550
Fire Pond

<0.005 mg/1
<0.005 mg/1
<0.005 mg/1
<0.005 mg/1

Well 5

R
<0.01 mg/1
2.5 mg/1
<0.01 mg/1
<0.005 mg/1
<0.005 mg/1
<0.005 mg/1
<0.005 mg/1

Pond 1

<0.01 mg/1

10.6 mg/1

0.4 mg/1l
0.711 mg/1
0.588 mg/1
0.591 mg/1l
0.240 mg/1

103184
1240
Well 46

<0.005 mg/1
<0.005 mg/1
<0.005 mg/1
<0.005 mg/1

Well 12
R
<0.01 mg/1
0.25 mg/1
<0.01 mg/1
<0.005 mg/1
<0.005 mg/1

Pond 3

<0.01 mg/1
13.87 mg/1
0.2 mg/1
0.027 mg/1
<0.005 mg/1
<0.005 mg/1
<0.005 mg/1
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I .« CUSTOMER

ADDRESS

cITy
ATTENTION
INVOICE NO.

|
Navajo Refining Co

ny
Box 526
Artesia, NM 88210
Ed Kinney
104223

Al

;/N
/

ey Ty
<
-
€=

b
e %
[m

ALYSIS

SAMPLES RECEIVED 4/24/81_

CUSTCMER ORDER NUMBER

P.0. #20030

‘1 7voE OF anaLysis Water

1
1
)
1
1
i
1
P
1
i
I
i
i
1

ﬁ'i OF

— ui\ -

Controls for Environmental Pollution, Inc.

PO Box 5351 » 1925 Rosma « Santa Fe, New Mexico 87502 A

P

PAGE © oOF 13 paGE

2;/Q6a1ity

Sample Type of '
- Identification Analysis mg/Viter ./, /7o
Navajo Well #1 Ac1d1ty 179
Alkalinity, "P" (As CaCO ) < 1
Barium 0.1
Biochemical Oxygen Demand 44
C> - Cadmium 0.05
/gS& Chemical Oxygen Demand 145 )
Chloride o 8313 57
Chromium 0.002
Chromium 6+ < 0.01
Copper -0.001 7
Fluoride 0.9 £
Hardness (as CaC03) 5760
W Iron +0.05
/ Lead - 0.006
Magnesium 850
— Nickel 0.02
pH Units 7.8
‘Phenols 0.015
Alkalinity , "M" 700 _
Solids, Total Dissolved 19700 s &L00
Su]fate . S 4920.
" Sulfide o T 0.21
Zinc : < 0 1
- Sample Analysis by: B.P.
Date and Time of Analysis: 8005 - 4/24/81 @ 1600 hrs. -
pH: 4/30/81 @ 1400 hrs. '
" Method of Analysis: 8005 - 5 day incubation
pH: electrode
=— R
et E:‘® - 4/30/81 "Fime Martinez, Director




I..

ADDRESS

Navajo Refining Coi
Drawer 159
Artesia, NM 88210
Ed Kinney

104223

vy

Bt

L
(

:

i

2>

E,,

=

,
\
G

CiTy
ATTENTION
VOICE NO

SAMPLES RECEIVED

]
i

Sample Analysis by:

BP
Date and Time of Analysis: BODS:
pH: 4/30/81 @ 1400 hrs.

_ Method of Analysis; BOD; - 5 day incubation

4/24/81 @ 1600 hrs.

4/24/81 CUSTCMER ORDER NUMBER P.0, # 20030
I TYPE OF ANALYSIS Water
Sample Type of
““Identification Analysis mg/liter /- ffo (437
Navajo Well # 3 Acidity 32
Alkalinity, "P" (as CaC03) < 1.0
Barium < 0.1
Biochemical Oxygen Demand 40
Cadmium 0.009
Chemical Oxygen Demand 73
Chloride 2652 zzo00 /B
Chromium < 0.001
Chromium 6+ < 0.01
Copper < 0.001 .
% Fluoride _ 1.6 e p 2
9 Hardness (as CaCOB) 2760
‘ Iron 0.01
L Lead < 0.001
Magnesium 250
Nickel < 0.01
pH Units 7.4
Phenols < 0.001
Alkalinity, "M" 356
Solids, Total Dissolved 7730 7640 77
Sul fate 2720
Sulfide 0.10
Zinc < 0.1

Controls for Environmental Pollution, Inc.

pH:electrode
E-. APPROVED BY L/ﬁ/—);%f;*‘- —
Arrg = Elmer D. Martinez, Director of Quality Assiirance

4/30/81

P.O. Box 5351 « 1925 Rosina « Santa Fe, New Mexico 87502

PAGE 6 OF 13 PAGE



l «cus1oer Navajo Refining Cor 1y . ""; :
aooness  Drawer 159 Lok U
cirv  Artesia, NM 88210 ThiaLe
attentiot Ed Kinney ll [E' PR
voice no. 104223 HYI A IS
SAMPLES RECEIVED 4/24/81 CUSTOMER ORDER NUMBER P.0. # 20030
I, TYPE OF AnaLysis  Water
I Sample Type of
Identification Analysis mg/liter |, %/ /fre 48/
Vo !
l y Navajo Well # 5 Acidity 36
Alkalinity, "P" (as CaCO3) < 1.0
Barium 0.1
: Biochemical Oxygen Demand 24
l Cadmium 0.05
Chemical Oxygen Demand 176 '
- Chloride 7089 Feco it
' / Chromium 0,002 ,
2 Chromium 6+ < 0.01
/ Copper 0.001 ;
l Fluoride 0.44 C.2¢ p.¢ 2
Hardness (as CaC03) 4660
Iron 0.04
Lead 0.007
: Magnesium 650
Nickel < 0.01
pH Units 7.7
l Phenols < 0.001
Alkalinity, "M" 506
Solids, Total Dissolved 16,800 2/ t00 (7387
' Sulfate 4290 ‘
' Sulfide 0.13 *
I Zinc 0.1.
Sample Analysis by: BP
l Date and Time of Analysis: BOD.: 4/24/81 @ 1600 hrs.
pH: 4/30/81 @ 1400 hrs.
i Method of Analysis: BOD; - 5 day incubation
pH:electrode '
P —3 APPROVED BY 4’/%;‘::’41‘”{"9“:/“":;—»—
t:.C“ o g‘ Elmer D. Martinez, Director of Qua]ity’l‘\ssurance

4/30/81 PAGE 7 OF 13 PAGE

lCor‘nt,rols for Environmental Pollution, Inc.
P.O. Box 5351 « 1925 Rosina » Santa Fe, New Mexico 87502

g iONPYY NS A A



l *CU3TONER

Navajo Refining Co. ay ANy LT

ADDRE3s ~ Drawer 159 [;E,E gfhE EE'

‘ CiTy Artes’ia, NM 88210 o .!_; o1I

AtTEnTION  Ed Kinney P[[E‘ , Cg .

VOICE NU 104223 AN AL U
SAMPLES RECEIVED 4/24/81 CUSTOMER ORDER NUMBER P.O. # 20030

l TYPE OF ANALYSIS

é
;

iContPols for Environmental Poliution, Inc.

Water
Sample Type of : )
Identification " Analysis Cmg/liter /s YR
Navajo Well # 7 Acidity 36
Alkalinity, "P" (as CaCO3) 1.0
Barium 0.1 ‘
Biochemical Oxygen Demand 38
Cadmium 0.04
Chemical Oxygen Demand 136 B
Chloride 3570 Feo 503
Chromium 0.002
Chromium 6+ 0.01
Copper 0.004
Fluoride 0.3 o2z o]
é“g Hardness (as CaC03) 3160
! Iron 0.05
Lead 0.001
- Magnesium 370
Nickel 0.01
pH Units 8.0
Phenols 0.001
Alkalinity, "M" 596
Solids, Total Dissolved 14,200 =/ soo Afo4
Sulfate 5600 '
Sulfide ‘0.05
Zinc 0.1
Sample Analysis by: BP
Date and Time of Analysis: BODs: 4/24/81 @ 1600 hrs.
pH: 4/30/81 @ 1400 hrs. ‘
Method of Analysis: 8005 - 5 day incubation
pH:electrode
~- === -
AP APPROVED BY s E e o 2 e
C:j~"_ g;:s Elmer D. Martinez, Director of Quality Assirance

4/30/81

P.O. Box 5351 « 1925 Rosina » Santa Fe, New Mexico 87502

PAGE 8 OF 13 pPAGE



l WCUSTONER

ADDRESS

Navajo Refining Co 1y

Drawer 159

=

[zl
o]

1
o)
=7

. LeFdid €

cty Artesia, NM 88210 gy S

attenTion  Ed Kinney ﬁ[ [ !.X %EQ

NVOICE NO 104223 Uks Uil
sampLES Recewen  4/24/81 CUSTCMER ORDER NUMBER P.0. # 20030

l TYPE OF ANALYSIS

Water
Sample Type of
Identification " “Analysis mg/1iter /7§7§b
Navajo Well # 9 Acidity 36
Alkalinity, "P* (as CaC03) < 1.0
Barium < 0.1
Biochemical Oxygen Demand 36
Cadmium 0.01
Chemical Oxygen Demand 88
Chloride 2703 2200
Chromium 0.002
Chromium 6+ < 0,01
Copper 0.006
/ Fluoride : ) 0.7 27
/ Hardness (as CaCO 3120
N Tron 3 0.01
Lead 0.001
-— Magnesium 370
Nickel < 0.01
pH Units 7.7
Phenols < 0.001
Alkalinity, "M" 322
Solids, Total Dissolved 10,400 95z 0
Sul fate 4160
Sulfide 0.03
Zinc < 0.1

<

Sample Analysis by: BP

Date and Time of Analysis: BODS: 4/24/81 @ 1600 hrs.

pH: 4/30/81 @ 1400 hrs.

Method of Analysis: BOD; - 5 day incubation

.Controls for Environmental Polluticon, Inc.

pH:electrode
F-E;(’A_E_S:EF APPROVED Byt S T =
b 1 = e Elmer D. Martinez, Director of Quality Assurﬁace

4/30/81

P.0. Box 5351 s 1825 Rosina » Santa Fe, New Mexico 87502

PAGE § OF 13 PAGE 7
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C= o-C
b it e

«custoner  Navajo Refining Cor iy f’:[ 1R E:': |
apDRESs  Drawer 159 .EL ﬁk&é g
y CiTy Artesia, NM 88210 r gr ;{: ;
atTenTion  Ed Kinney ti[ I‘L‘ GES
NVOICE NO 104223 atels
SAMPLES RECEIVED  4/24/81 CUSTCMER ORDER NUMBER P,.0, # 20030
I TYPE OF ANALYSIS  MWater
I Sample Type of
Identification ‘Analysis mg/1iter ,,/,, /{—u ,o/;;/-.\
l Navajo Well # 12 Acidity 55
Alkalinity, "P" (as CaC03) < 1.0
Barium < 0.1
I Biochemical Oxygen Demand 38
Cadmium 0.07
Chemical Oxygen Demand 256 i
Chloride 8058 eroe  TE
l Chromium 0.002 -
Chromium 6+ < 0.01 ‘
Copper 0.002 4
l Fluoride 0.9 25 N7
/]O Hardness (as CaC0,) 8920
! Iron 0.04
Lead 0.007
— Magnesium 1330
Nickel 0.02
pH Units 7.6
l Phenols *«0.001 .
Alkalinity, "M" 545 y
Solids, Total Dissolved 28,000 &7 cco FLH
' Sul fate 11,500
. Sulfide 0.05
. Zinc < 0.1
l * Data will follow on 5/6/81.
l Sample Analysis by: BP
Date and Time of Analysis: BOD;: 4/24/81 @ 1600 hrs.
l pH: 4/30/81 @ 1400 hrs.
Method of Analysis: BOD; - 5 day incubation
I pH:electrode -
} APPRovsoaﬁf/' /""""’“"C‘/ 2

Elmer D. Martinez, Director of Quality Assurance

4/30/81

Controls for Environmental Pollution, Inc.
P.O. Box 5351 « 1925 Rosina » Santa Fe, New hlexico 87502

pacge 10 oF 13 page




_CU_T“.ER Navajo Refining Cor "y {?r pﬁr?E ola
Drawer 159 'syi‘igﬁ g
ROOPES® Artesia, NM 88210 bl o Lé
artenTion  Ed Kinney [s[q[ai; 'QE\\‘
VOICE NO 104223 SN AT
SAMPLES RECEIVED 4/24/81 CUSTCMER ORDER NUMBER P.0. # 20030
I TYPE OF ANALYSIS Water
Sample Type of
Identification “Analysis: mg/liter n/éhﬂfa Y, %
Navajo Well # 13 Acidity 11
Alkalinity, "P" (as CaC03) < 1.0
Barium 0.1.
Biochemical Oxygen Demand 22
Cadmium 0.002
Chemical Oxygen Demand 48 L.
Chloride | 357 252 /83
Chromium 0.002
Chromium 6+ < 0.01
Copper 0,001 _ ;
Fluoride 1.2 3.5 /47
Hardness (as CaC0,) 1570
0 Iron 0.02
y: Lead 0.003
- Magnesium 79
Nickel < 0.01
pH Units 7.4
Phenols < 0.001
Alkalinity, "M" 146 "
Solids, Total Dissolved 3200 Bolo 252/
Sulfate 1810
Sul fide 0.04
Zinc <0.1
Sample Analysis by: BP
Date and Time of Analysis: BODS: 4/24/81 @ 1600 hrs,
pH: 4/30/81 @ 1400 hrs.
Method of Analysis: BOD5 - 5 day incubation
pH:electrode '
C‘; — F APPROVED BY %,—-)—a-,——f —

i

'Controls for Environmental Pollution, Inc.

e

Elmer D. Martinez, Director of Quality Assufance

4/30/81

P.0O. Box 5351 « 1925 Rosina « Santa Fe, New Mexico 87502

PAGE 11 OF 13 PAGE

o




|~.cu:19:.ﬁ.zr-1 Navajo Refining Cor 1y e an oo
ADDRESs Drawer 159 \, . !

ciry  Artesia, NM 88210 il s
atTenTion Ed Kinney : [‘[”.l- QE )
VOICE nO 104223 | il ©

sampLES Recervep  4/24/81 CUSTCMER ORDER NUMBER P.0. # 20030
l TYPE OF ANaLYsis  Water
' Sample Type of
Identification Analysis mg/liter
I Navajo Well # 16 Acidity 13
Alkalinity, "P" (as CaC03) < 1.0
Barium < 0.1
l Biochemical Oxygen Demand 44
Cadmium 0.002
Chemical Oxygen Demand 152
Chloride 1173
l Chromium < 0.001
Chromium 6+ < 0.01
Copper < 0.001
' Fluoride 0.44
(/V Hardness (as CaC0,) 1610
! Iron < 0.01
Lead 0.002
— Magnesium 140
Nickel B < 0.01
pH Units 7.7
' Phenols 0.016
Alkalinity, "M" 425
Solids, Total Dissolved 4,770
. Sulfate N 1,830
Sulfide 0.10
I Zinc 0.1
- Sample Analysis by: BP
l Date and Tine of Analysis: BODg: 4/24/81 @ 1600 hrs. ]
pH: 4/30/81 @ 1400 hrs.
l‘ Method of Analysis: BOD5 - 5 day incubation
pH:electrode '
} r?”":"ﬁ’é“‘ APPROVED BWEE e s
bt b= Elmer D. Martinez, Director of Quality | Assurance

4/30/81 PAGE 112 0OF 1]3 PAGE

Controis for Environmental Pollution, Inc.
P.O. Box 5351 « 1925 Rosina « Santa Fe, New Mexico 87502




wCUSTUNER
ADDRESS

cITY
ATTENTION

!l,.'.

VOICE NO.

Navajo Refining Cor
Drawer 159
Artesia, NM 88210
Ed Kinney

104223

P.0. # 20030

€

Sample Analysis by:
Date and Time of Analysis: BOD.:

BP

4/24/81 @ 1600 hrs,

saPLES RECEIVED  4/24/81 CUSTCMER ORDER NUMBER
TvPE OF ANALYsis  Water
Sample Type of
Identification Analysis- mg/liter
Navajo Well # 17 Acidity 17
Alkalinity, "P" (as CaCO3) < 1.0
Barium 0.1
Biochemical Oxygen Demand 42
Cadmium 0.03
Chemical Oxygen Demand 88
Chloride 4692
Chromium 0.002
Chromium 6+ < 0.01
Copper < 0.001
(4 Fluoride 0.3
/ > Hardness (as CaC03) 4470
Iron 0.03
Lead 0.005
— Magnesium 470
Nickel - 0.01
pH Units 7.6
Phenols < 0.001
Alkalinity, "M" 198
Solids, Total Dissolved 11,200
Sulfate 2,930
Sulfide 0.03
Zinc 0.1

'llil'ﬂlll [ lll-. - EE . . “I't* - aEE Ex EE .

.Controls for Environmental F’ollut@n Inc.

P.O. Box 5351 « 1925 Rosina » Santa Fe, New Mexico 87502

4/30/81

pH: 4/30/81 @ 1400 hrs. ° i
Method of Ana]ysis:‘BOD5 - 5 day incubation
© pH:electrode ’
C= =S~ C Elmer DAPHX?%T%%;C:E;;eEES:’:;ﬂazzT:E;‘;;;;;;;;;
t?.z:j:sﬂj t:ﬁ@ ’

PaGE 13 oF 13 page -~
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navajo refining Cor

“~CLET L
mrco  Drawer 159
PR Artesia, WM 88210
attention  Ed Kinney
104223

NVOICE 10
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SAMPLES RECEIVED

4/24/81

NAVATO REFINING TO

CUSTCMER ORDER NUMBER

P.0. # 20030

TYPE OF ANALYSIS Water M)M;M (F‘&f 4’ 9 W

Sample
Identification

Well Water
\ g7
SWAW

Sample Analysis by:

Type of
Analysis

Acidity
Alkalinity, "P"
Barium
Biochemical Oxygen Demand
Cadmium

Chemical Oxygen Demand
Chloride
Chromium
Chromium 6+
Copper

Fluoride

Hardness (as CaCO
Iron

Lead

Magnesium

Nickel

pH Units

Phenols
Alkalinity, "M"
Solids, Total Dissolved
Sulfate

Sulfide

Zinc

(as CaCO3)

3)

BP

Date and Time of Analysis: BODS: 4/24/81 @ 1600 hrs.

A

/6.

mg/liter
13

0.1

0.002
88
1632
0.002
0.01
0.004

0.25 4

2400
0.06
0.005
310
0.01
7.8
0.022
205
6860
2830
0.03
0.2

1412

%2

/&2

pH: 4/30/81 @ 1400 hrs.
Method of Analysis: BOD; - 5 day incubation
pH:electrode
" = e .
F‘-“C‘*V’F‘?“ APPROVED BY é—’-&s—,ﬂ'?«"/-—" = >
b g b e Elmer D. Martinez, Director of Qﬂggity,A§§urance

lContPols for Environmental Pollution, Inc.

P.O. Box 5351 « 1925 Rosina « Sunta Fe, New Mexico 87502

4/30/81 PAGE 1 OF 43P



C;USTOMER
ADDRESS
CITY
ATTENTION

INVOICE NO.

Navajo Refiaing Co
Drawer 159
Artasia, WM 33210
Ed Kinnay

104223

~_dany

ok - Ny BN B = . lll’ - aEk PN GE = . IIIII‘I'III llll

sampLES Receivep 4/24/81 CUSTOMER ORDER Numesr  P.0O. #20030
TYPE OF AnALysis Water
Sample Type of
Identification Analysis mg/Titer
Navajo Well #12 Phenols < 0.001
o B

“o

Controls for Environmentcal Pallution, Inc.

CEN
r.-m“;; R

P.O. Box 5351 « 1925 Rosina » Santa Fe, New Mexico 87502

>

AR
a/30/81  Liner D,

~tartinez, Divector of Quality—

PAGE

1

OF

1

PAGE

Assurance



WATER QUALITY OF MONITOR WELLS
IN REFINERY AREA
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ANALYTICAL LABORATORIES. INC.

Geo Scilence DATE: 8 November 1984
500 Copper Ave. N.W. 1080, 1040
Albuquerque, NM

ANALYTE SAMPLE ID/ANALYTICAL RESULTS

. 11184 103184 103184

1330 1432 1240

Well 28 Well 45 Well 46’
' Benzene <0.005 mg/1 <0.005 mg/1 <0.005 mg/1
Toluene <0.005 mg/1l <0.005 mg/1l <0.005 mg/1
Ethylbenzene <0.005 mg/1 <0.005 mg/1 <0.005 mg/1
Xylenes <0.005 mg/1 <0.005 mg/1l <0.005 mg/1
103184 103184
1520 1550

Well 47 Fire Pond

Benzene <0.005 mg/1 <0.005 mg/1
Toluene <0.005 mg/1 <0.005 mg/1
Ethylbenzene <0.005 mg/1l <0.005 mg/1
Xylenes <0.005 mg/1 <0.005 mg/1

Well 3 Well 5 Well 12

1.16 mg/1 2.5 mg/1 0.25 mg/1

<0.01 mg/1 <0.01 mg/1 <0.01 mg/1

Benzene <0.005 mg/1 <0.005 mg/1 <0.005 mg/1
Toluene <0.005 mg/1 <0.005 mg/1 <0.005 mg/1
Xylenes <0.005 mg/1 <0.005 mg/1 <0.005 mg/1
Ethylbenzene <0.005 mg/1 <0.005 mg/1 <0.005 mg/1

Well 13 Pond 1 Pond 3

NO 3 as N <0.01 mg/1 <0.01 mg/1 <0.01 mg/1
NH 4 5.6 mg/1l 10.6 mg/1 13.87 mg/1l

0.09 mg/1 0.4 mg/1l 0.2 mg/l
Benzene 0.254 mg/1 0.711 mg/1 0.027 mg/1
Toluene 0.345 mg/1 0.588 mg/1 <0.005 mg/1
Xylenes 0.389 mg/1 0.591 mg/1l <0.00S5 mg/1l
Ethylbenzene <0.100 mg/1 0.240 mg/1l <0.005 mg/1

. NO 3as N <0.0! mg/1 <0.01 mg/1 <0.01 mg/1

P
!
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ANALYTICAL LABORATORIES, INC.

H
(@]

Geo Science

Atctn: Randy Hicks
500 Copper N.W.
Albuquerque, NM

ANALYTE

Phenols
Cl

SO

TDS

TSS

NO

NH

Cr

CN

Phenols
Cl

SO

TDS

TSS

NO

NH

Cr

CN

REFERENCE:"Standard Methods for

87105

DATE:

3 December 1984

1111

SAMPLE IDENTIFICATION/ANALYTICAL RESULTS

Fire Pond

10/31/
1550

20.0
134.0
1800.0
3664.0
96.0
2.18
1.0
<0.01
<0.01

Well 45
10/31/8
1432

16.0 u
49500 m
1650.0 m
3836.0 m
2004.0 m
0.10 m
11.6 m
<0.01 m
<001 m

83

ug/1
mg/1
mg/1l
mg/1l
mg/1
mg/1
mg/1
mg/1
mg/1l

4

g/l
g/l
g/l
g/l
g/l
g/l
g/l
g/l
g/l

Well 47 Well 28
10/31/84 11/1/84
1520 1330
33.0 ug/1 20.0 ug/1
122.0 mg/1 101.0 mg/1
1400.0 mg/1 2150.0 mg/1
2728.0 mg/1 5192.0 mg/1
13588.0 mg/1 720.0 mg/1
1.79 mg/1 1.63 mg/1
0.3 mg/1l 0.3 mg/1
<0.01 mg/1 <0.01 mg/1
<0.01 mg/1 <0.01 mg/1
Well4é
10/31/84 NOMINAL DETECTION
1240 LIMIT
13.0 ug/1 0.01 ug/1
446.0 mg/1l 1.0 mg/1
2100.0 mg/1 1.0 mg/1
3988.0 mg/1 1.0 mg/1
4084.0 mg/1 1.0 mg/1
0.80 mg/1 0.1 mg/1
1.0 mg/1 0.1 mg/1
<0.01 mg/l 0.01 mg/l
<0.01 mg/1 0.01 mg/1

the Examination

15th Edition, APHA, N.Y., 1980.

An 1invoice for services is enclosed.

Laboratories.

Sincerely, i

\LqupL%fv- ZLMMX;L\

Jensifer Ve Smith, Ph.D,
Labdratory Director

of Water and Wastewater",

Thank you for contacring Assaigai

7300 Jefferson, N.E. » Albuquerque, New Mexico 87109 »
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TEL Weathering Area

Geraghty & Mille{fpgrrgg].ent

Downgradient
Well Wells

35 36 ' 37 38
pH 7.28 7.27 7.57 7.37
Spec Cond 3942 9462 9462 7899
TOC (*)
TOX Ug/1 318 125 223 170
Chioride (*)
Iron 4.6 0.89 0.14 0.73
Manganese 1.34 1.34 1.26 0.789
Phenols 0.001 0.001 0.001 0.001
Sodium (*)
Sulfate (*)
Arsenic 0.07 0.03 0.02 0.02
Barium 0.1 0.1 0.1 0.1
Cadmium 0.001 0.001 " 0.001 0.001
Chromium 0.003 0.002 0.001 0.001
Fluoride 1.45 1.34 2.05 1.60
Lead 0.001 0.001 0.001 0.001
Mercury 0.0004 0.0004 - 0.0004 0.0004
Nitrate 0.1 0.1 0.1 0.1
Selenium 0.01 0.01 0.01 0.01
Silver . 0.01 0.01 0.01 0.01
Pest & Herb - - - -
Radio (**) - - - -
Coliform 1 1 2700 1

* Results pending, re-analysis by laboratory.
** Radioactivity activity results were omitted due to high TDS.

Table 5. Chemical data from TEL Weathering area monitoring wells taken
12-1-82.

22
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Geraghty & Miller, Inc,

pH

Spec Cond.
TOC mg/1
TOX ug/1
Chloride
Iron
Manganese
Phenols
Sodiu
Sulfate
Arsenic
Barium
Cadmium
Chromium
Fluoride
Lead
Mercury
Nitrate
Selenium
Silver
Pest & Herb
Radio

Coliform

Upgradient
Well
31

7.31

0.06

0.001
100

.01

.001

o o o o

.001

.002
.0004

o O o

.01

o o

.01
ND

(**) -
(*)

Colony Landfarm

Downgradient
Wells
32 33 34
7.41 7.41 7.30
2693 3590 2563
102.3 64.5 26
0.01 0.01 1.81
0.311 0.521 0.567
0.001 0.001 0.001
35.4 44 .4 88.5
0.01 0.01 0.01
0.1 0.1 0.1
0.001 0.001 0.001
0.001 0.001 0.004
1.28 2.70 1.28
0.001 0.001 0.005
0.0004 0.0004 0.0004
0.1 0.1 0.1
0.01 0.01 0.01
0.01 0.01 0.01
ND ND ND

* Results pending, re-analysis by laboratory.
** Radioactivity results were omitted due to high TDS.

Table 4. Chemical data from the Colony Landfarm monitoring wells taken
12-2-82.
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1
WASSAIGAL-

ANALYTICAL LABORATORIES, INC.

l TO: Geo Science DATE: 8 November 1984
500 Copper Ave. N.W,. 1080, 1040
Albuquerque, NM
ANALYTE SAMPLE ID/ANALYTICAL RESULTS
' 11184 103184 103184
1330 1432 1240
Well 28 Well 45 Well 46
l Benzene <0.005 mg/1l <0.005 mg/1 <0.005 mg/1l
Toluene <0.005 mg/1 <0.005 mg/1 <0.005 mg/1l
Ethylbenzene <0.005 mg/1 <0.005 mg/1 <0.005 mg/1
Xylenes <0.005 mg/1 <0.005 mg/1 <0.005 mg/1
103184 103184
' 1520 1550
Well 47 Fire Pond
C——
’Benzene <0.005 mg/1l <0.005 mg/1
Toluene <0.005 mg/1 <0.005 mg/1
Ethylbenzene <0.005 mg/1 <0.005 mg/1
l Xylenes <0.005 mg/1 <0.005 mg/1
Well 3 Well 5 Well 12
. NO yas N <0.01 mg/1 <0.01 mg/1 <0.01 mg/1
NH 4 1.16 mg/1 2.5 mg/1 0.25 mg/1
<0.01 mg/1 <0.01 mg/1l <0.01 mg/1
' Benzene <0.005 mg/1 <0.005 mg/1 <0.005 mg/1
Toluene <0.005 mg/1 <0.005 mg/1 <0.005 mg/1
Xylenes <0.005 mg/1 <0.005 mg/1 <0.005 mg/1
l Ethylbenzene <0.005 mg/1 <0.005 mg/1 <0.005 mg/1
Well 13 Pond 1 Pond 3
' NO 5 as N <0.01 mg/1 <0.01 mg/1 <0.01 mg/1
NH4 5.6 mg/1l 10.6 mg/1 13.87 mg/1
0.09 mg/1l 0.4 mg/1 0.2 mg/1l
Benzene 0.254 mg/1 0.711 mg/1 0.027 mg/1
Toluene 0.345 mg/1 0.588 mg/1 <0.005 mg/1l
Xylenes 0.389 mg/1 0.591 mg/1 <0.005 mg/1

Ethylbenzene <0.100 mg/1 0.240 mg/1l <0.005 mg/1




'REFERENCE:"Standard Methods for the Examination of Water and Wastewater"”

o

TO: Geo Science
500 Copper Ave., N.W.
Albuquerque, NM

DATE: 8 November 1984
1080, 1040
Page 2 of 2

ANALYTE SAMPLE ID/ANALYTICAL RESULTS

Pond #1
loating film

NOMINAL DETECTION LIMIT

NO ;as N 0.01 mg/1
NH 0.1 mg/1l
CN 0.01 mg/l
Benzene 0.617 mg/1 0.005 mg/1
Toluene 0.467 mg/1l 0.005 mg/1
Xylenes 0.463 mg/1 0.005 mg/1
Ecthylbenzene 0.201 mg/1 0.005 mg/1

15th Edicion, APHA,

Sincerely,

?

J
l Labvoratory Direator

V. Aty

V. Smith, Ph.D.

N.Y.

An involce for services 1is enclosed.
Laboratories.

»1980.

Thank you for contacting Assaigai




“CURTLNER

ADDRESS
CiTy
ATTENTION
WOICE MO

Navajo Refining Co.

Drawer 159
Artesia, NM 88210
Ed Kinney

104223

é ff /I3 ¢Nrw

i." Ein‘t
LLETSE

-

SAMPLES RECEIVED

4/24/81

CUSTCMER ORDER NUMBER

P.0._# 20030

TYPE OF ANALYSIS Water

Sample
‘Identification

Navajo West Pond

Sample Analysis by:
Date and Time of Analysis: BODS:
pH: 4/30/81 @ 1400 hrs.

Type of

"Analysis

Acidity

Alkalinity, "P" (as CaCO
Barium

Biochemical Oxygen Demand
Cadmium

Chemical Oxygen Demand
€hloride

Chromium

Chromium 6+
Copper

Fluoride

Hardness (as CaC0
Iron

Lead

Magnesium

Nickel

pH Units

Phenols
Alkalinity, "M"
Solids, Total Dissolved
Sulfate

Sulfide

Zinc

3)

4/24/81 @ 1600 hrs.

Method of Analysis: BOD; - 5 day incubation

pH:electrode

30 <1

< 0.001

mg/liter
13

0.2
116
0.003
102
918
0.04
< 0.01

6.6
760
0.06
0.002

0.01
7.7
0.04
173
2930
885
25.1
< 0.1

Illﬂl"lll___llll___Illln_uII!! - - . !‘Il o an G I

?

C’u—-C
bt e

/ — M_‘-—-\:\,

APPROVED BY o o

Elmer D. Martinez, Director of Quality. Assirance

4/30/81

ontrols for Environmenta! Paollution, Inc.

P.O. Box 5351 » 1925 Rosina + Santa Fe, New Mexico 87502

PAGE 4 OF 13 PAGE




"CUJT

ADDREGS

CiTr
TTENTION
N\/OICE NO

Navajo Refining Con .y

Drawer 159
Artesia, NM 88210
Ed Kinney

104223

l SAMPLES RECEIVED

i
i
1
i
]
»
N
i
i
i

4/24/81 | CUSTCMER ORDER NUMBER P.0. # 20030
TYPE OF ANALYSIS Water
Sample Type of
Identification ‘Analysis mg/liter
Navajo Middle Pond Acidity 29
Alkalinity, "P" (as CaCO3) < 1
Barium < 0.1
Biochemical Oxygen Demand 116
Cadmium 0.002
Chemical Oxygen Demand 363
Chloride 1468
Chromium 0.1
Chromium 6+ < (.01
Copper < 0.001
Fluoride 7.4
Hardness (as CaCO3) 1060
Iron 0.06
Lo Lead < 0.001
- / Magnesium 96
Nickel < 0,01
pH Units 7.4
Phenols 0.027
Alkalinity, "M" 349
Solids, Total Dissolved 4020
Sulfate 1050
Sul fide 13.4
Zinc < 0.1
Sample Analysis by: BP
Date and Time of Analysis: BODS: 4/24/81 @ 1600 hrs.
pH: 4/30/81 @ 1400 hrs.
Method of Analysis: BOD5 - 5 day incubation
! pH:electrode
- APPROVED ev//}'/;’"" == -"/-—-'—-\__.
ch - (. Elmer D. Martinez, Director of Quality Assurance

| Controls for Environmenta! Pollution, Inc.

PO Prvy ERE1 2 109 Dericima

L Camta Ca Alowar Maovien Q7MY

4/30/81

PAGE 3 OF 13 PAGE
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Navajo Refining Con vy
ADDRES, Drawer 159

voxcz NO 104223
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cty  Artesia, NM 88210
‘ attenTion  Ed Kinney

SAMPLES RECEIVED 4/24/81

CUSTCMER ORDER NUMBER

P.0. # 20030

. TYPE OF ANALYSIS Water

Sample
Identification -

Navajo East Pond

£

Sample Analysis by: BP

Type of

" "Analysis

Acidity

Alkalinity, "P" (as CaCo )

Barium

Biochemical Oxygen Demand

Cadmium

‘Chemical Oxygen Demand

Chloride

Chromium

Chromium 6+

Copper

Fluoride

Hardness {as CaCO3)
Iron

Lead

Magnesium

Nickel

pH Units

Phenols
Alkalinity, "M"
Solids, Total Dissolved

Sulfate

Sulfide
Zinc

Date and Time of Analysis: BODS: 4/24/81 @ 1600 hrs.

pH: 4/30/81 @ 1400 hrs.

Method of Analysis: 8005 - 5 day incubation

‘mg/liter

10
0.1
0.002

225
1632

0.1

0.01
0.002
5.8
1160
0.1
0.001
110
0.01
7.2
0.001
214
4920
1520

0.36

0.1

pH:electrode
Fg.fm? APPROVED BV{‘/—’;"’/C"M‘—\
bome ] "”7 —s Elmer D. Martinez, Director of Qua]lty “Assurance

l:,onthols for Environmental Pollution, Inc.

P.O. Box 5351 » 1925 Roslna * Santa Fe, New Mexico 87502

4/30/81 PAGE 2 OF 13 PAGE
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