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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.
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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

4-10
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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
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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.

6-1




'--—-.-

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

7-3




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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lonthols for Environmental Pollution, Inc. /30/81
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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