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• • P.O. 2088; - • i 

Sante Fe, New.Mexico 87501 

RE: Discharge Plan Application For Navajo Refining Company 
Artesia New Mexico Faci l i ty 

Dear Mr. Stamets: 

' On behalf of Navajo .Refining CompanyGeoscience Consultants, Ltd. is 
. pleased to submit the Discharge Plan' Application for Navajo's Artesia New 
• Mexico faci'Ti1:y:. A substantial -change, in :the. regulation of the surface 

' -impoundments under The Resource Conservation and Recovery Act (RCRA) has 
necessitated a corresponding change in the proposed methods for waste-
Water management. . Section 7.0:of this document addresses the effect of 

"these proposed regulations on the discharge plan. 

" A second substantial development has also occurred in the past few weeks. 
Chemical anaylses conducted by the New Mexico Environmental improvement 
Division has resulted in NMEID, classifying Pon̂^̂^̂  

: ,a hazardous'waste Surfac.e_4ftpbt|RdmelSt-̂ y-r;-tt- 1$Y l̂sr&onpMca"1%' realistic < 
H\' s -f or' Nayajo t̂b-iTia™ ^ . ^ 0 ^ j l ^ s ^ S S ^ ! ^ ^ s i ^ f s ^ Tftpburtdmeht; 
*y;:' therefore, Na^jblMs; e^ecterilt^ * 

to RCRA. To"'a^re^S; bbth^%se';,";s,s|iei^;^dlQ^,Cal- rtreatm4hV:bf -;waste-;' 
:' Raters'-generated at prior to 1988. 

"/Biological trea^e|it .wilt' sub^ 
effluent .discharg^d^t^Navajo.'X" "' ^'^K;^ 

Section 7.0 du$l ii)§s. • - the' .-bpt'i • tti$&' N^yajb; •> wi IT be pursuing toward 
biological ";tre>1^e% 1<K6. wftst^w-al^ri.v/viile-•intlteipa'^/fhat' t^^'fca'l^.staff 

•V'"̂ ffom NMOCD, ,-NiMEID,a^-€he;Nav^b^tl^be wprkBng closely together'within: 
; • - thevnext fewTm^r^ 

wastewater ' treatment j i t Navaj;o'"s '̂Aftes!ia facil i ty as:';well: -as•. ctosure 
. %iTans \for Pond #1.' . We' would Tike to; meet .- with NMOCD and NMEID i ti • 

September concerning, this m a t t e r . ' . v:: . vt-.'. 

,..r\H^adduarters: -. ^ . .„•. 
" 500"Copper Avenue N.yV^Suite^S 

Albuquerque, New Mexico 87102 
(505)842-0001:; 

v x W a s h i n g t o n Area Office -. 

V * : , S r 7 5513 Twin Knolls Rd., Suite 216 
'•A:\f-. Columbia, Maryland 21045 

(301) 596-3760 : ^ ;,> ' 



Please note that Figures 4-7 and 4-9 have been revised and are submitted 
with this document; other figures submitted with the original submission 
remain unchanged. If you should have any questions regarding this 
submission or require more information please contact me. 

Very Truly Yours, 
GEOSHENCE CONSULTANTS, LTD. 

Randall J. Hicks 
Vice President 

RTH/pe/STAMEOOl.LTR 
Enclosures 
cc: Mr. David Griffin, Navajo Refining Company 

Peter Pache, NMEID 
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1.0 EXECUTIVE SUMMARY 
Navajo Refining Company, P.O. 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/l. 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/l. 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/l. 
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/l. 
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, i f 

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 

faci1i ty: 

o The San Andres Formation 

o The upper Queen Formation 

o 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 l i e 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 fac i l i t y . 
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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 f i l l (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 
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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 f i l l e d , graded and leveled, 

leaving l i t t l e 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. 

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. 
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Analysis of driller's and geophysical logs (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 i t 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 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, 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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Figure 4̂ 10 Relationship between 
conductance and discharge 
in Pecos River near 
Artesia (unpublished data 
from USGS). 



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 ( a r t i f i c i a l l y 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 faci l i t y : 

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 is 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 i f 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/l TDS. 

Directly downgradient from the impoundments several monitor wells 
exhibit water quality significantly better than 10,000 mg/l 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 locally 
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 oil 
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 i t is very unlikely that any 
possible hydrocarbon contamination would affect any other ground water. 

4-16 



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 rebuilding, 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 faci l i t y the major 

refining processes are: 

1) Crude Oil 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: 

1. Boilers 
2. Cooling towers 
3. Storage tanks 
4. Water purification facilities 
5. Desalting units 
6. Drying and sweetening units 

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 i t 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: 

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. 

Cooling Towers 
Boiler Blowdown 
Desalter 
Process Units and Water Softener 

60% 
20% 
8% 
12% 

5-2 



TABLE 5-1 
PROCESS UNITS AND WASTEWATER TREATMENT/DISPOSAL UNITS 

LOCATION PROCESS UNIT WASTE STREAM DISPOSAL/ 
SOURCE NUMBER TREATMENT 

SYSTEM 

South Division Cooling Tower To South division 
API Separator 

South Division Boilers 

South Division 

South Division 

South Division 

South Division 

Crude Unit 
Desalter 
(D-130) 

Crude Unit 
Overhead Accumulator 

(D-140) 

Crude Unit 
Stabilizer 
(D-202) 

Alkylation Unit 
Regenerator 

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 

South Division 
TCC Unit 

Cooling Tower and 
Vacuum Unit 

To South division 
API separator 

South Division Crude Unit Straight 
Run Gasoline 

stabilizer (W-58) 

To South Division 
API separator 

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

To North division 
oil/water 
separator 
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North Division Cooling Tower 10 To North division 
oil/water 
separator 

North D ivision Crude Unit 11 To North division 
Overhead Accumulator oil/water separ-

(D-5) ator 

North Division Low Pressure 
Boiler 

12 To North division 
oil/water 
separator 

North Division Crude Unit 13 To North division 
Overhead Accumulator oil/water 

(D-4) separator 

North Division Desulfurizers 
(D-15) 

14 To North division 
oil/water 
separator 

North Division Fluidized Cat. Cracker 15 
Unit Cooling Tower 

To North division 
oil/water 
separator 

North Division Sour Water Stripper 16 
Bottom 

To desalters, 
excess to North 
division oil/water 
separator 

North Division High pressure 
Boilers 

18 To North division 
oil/water 
separator 

North Division FCC overhead acc
umulator Unit (DA-

301) 

17 To North division 
oil/water 
separator 
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5.2 MAIN PROCESS UNIT DESCRIPTIONS AND WASTEWATER CHARACTERISTICS 

5.2.1. Crude Oil 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 oil and reduced crude (Figure 5-2). 

Reduced crude is transferred to the associated vacuum unit where i t is 

further fractionated into asphalt and vacuum gas o i l . 

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, o i l , 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 o i l , 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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TABLE 5-2 
CHEMICAL ANALYSES OF SELECTED HASTE 

STREAMS AT NAVAJO REFINERY (AFTER BRANVOLD, 1984) 
(VALUES IN MG/L EXCEPT WHERE NOTED) 

isr c^r = "'-s™ — 
<«, t i l , #13) BEFORE SOUR MATER EFFLUENT " j j , m o 

STRIPPER (117) 3' *9! 

As 
Ea 
Cd 

£. <0,1 <0-3 <0-l 7 8 C N <0.1 <0.1 <0.I 

F 

PH 

••3 0. 

<0-» 3.9 17.0 

1202 8379 1702 

< < 3 A <1.0 

pb " " . °-4 10.8 
Hg 
N03 

Se 
Ag 
U 
Cl 
Cu 
Fe 
Mn 
SO4 

If ™ 2 1 6 0 5 4 0 2872 2 5 2 4 

<0.1 <0.1 0.12 - -

7.8 

18.8 
A 1

 6 , 0 9 ' ° ?.5 3.6 

6 
Co 
Mo 
Ni 
Phenols 9 9 
TSS 
Cond. 
COD 

7 1 0 2-0 0.26 

™ 2320 ™> 
180 7.7 1.4 (1.0 
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Table 5-2 (continued) 

BOILERS 

WQCC 3-103 

PARAMETERS 

S.D. 

BOILER 
BLOWDOWN 

(#2) 

N.D. 

HIGH 
PRESSURE 
BOILER 
(tl8) 

N.D. 

LOK 
PRESSURE 
BOILER 
(#12) 

As 
Ba 
Cd 
Cr 
CN 
F 
Pb 
Hg 
NO, 
Se 
Ag 
U 
Cl 
Cu 
Fe 
Mn 
SO 
TDS 
Zn 
pH 
Al 
B 
Co 
Mo 
Ni 
Phenols 
TSS 
Cond. 
COD 
NH4 

S 

<.l 
<.01 
<.05 

3.1 
.18 

<.05 
<.05 
127 
(.03 
1.9 
.07 
1549 
4220 
.06 

11.6 
<1.0 

<.01 
<.5 
<.05 

20 
6000 
116 

.005 
<.l 
<.01 
<.05 

2.2 
.14 

.1 

<.05 
<.05 
73 

<.03 
0.65 
<.03 
1242 
2873 
<.01 
11.6 
<1.0 

.02 
<.5 
<.05 

0 
5000 
0 

.003 
<.l 
<.01 
<.05 

1.5 
.05 

.05 

<.05 
<.05 
44 

<.03 
0.25 
<.03 
693 
1807 
<.01 
11.2 
<1.0 

.01 
<.5 
<.05 

0 
2800 
0 
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Table 5-2 (continued) 

COOLING TOWERS 

WQCC 3-103 
STANDARDS 

N.D. COOLING 
TOWER 
BLOWDOWN 

<*10) 

S.D. 
ALKY 

COOLING TOWER 
BLOWDOWN 

(tl) 

S.D. 
TCC COOLING 
TOWER 
BLOWDOWN 

N.D. 
FCC 

COOLING TOWER 
BLOWDOWN 
(tit) 

As 
Ba 
Cd 
Cr 
CN 
F 
Pb 
Hq 
N 03 

Se 
Ag 
U 
Cl 
Cu 
Fe 
Un 
SO 
TDS* 
Zn 
pH 
Al 
B 
Co 
Ho 
Ni 
Phenols 
TSS 
Cond. 
COD 
NH. 

.004 
<.l 
<.01 
.06 

1.6 
.05 

<.05 
<.05 
48 

<.03 
.05 
<.03 
1077 
1906 
.48 
7.6 
<1.0 

<.01 
<.5 
<.05 

13 
0 

1B50 
0 

< .001 
<.l 
<.01 
1.05 

4.4 
.05 

.75 

<.05 
(.05 
53 

<.03 
.5 
.07 
1461 
2732 
28 
6.9 
(1.0 

.01 
(.5 
(.07 

0 
0 

.011 
(.1 
(.01 
(.05 

2.2 
(.05 

.2 

(.05 
(.05 
44 

(.03 
(.05 
(.03 
1236 
1694 
(.01 
7.7 
1.0 

.02 
(.5 
(.05 

67 
108 

.001 
(.1 
(.01 

1.6 

(.05 
(.05 
47 

(.03 
(.05 
(.03 
1067 
1973 
.17 
8.0 
(1.0 

.01 
(.5 
(.05 

0 
1800 
15 
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The catalysts are in the form of powder for the fluidized unit. The 

catalyst is usually heated and lifted 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 o i l , 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 is 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, o i l , dissolved solids, fluoride and phenols. The 

waste stream (#5) 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 low 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 is 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 faci l i t y . 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 Oil Water separator in the North Division. 
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5.3.4 Desalters 

All 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

butor 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 o i l , 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 Oil Recovery System 

The oil 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 

landfarms on the refinery site pursuant to U.S. EPA regulatory provis

ions. 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 

All 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 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 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 oil and grease discharged into 

the ditch will settle into the soft, bottom sediments. Over time this 

o i l , grease and sediment has formed a very fine-grained asphaitic 

"liner" 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 i t 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, i t 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 o i l / 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. 

All 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. I f 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 

All waste streams which are presently discharged to the oil/water 

separators will be subject to biological treatment prior to discharge to 

the land 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: 

o aerated lagoons 
o trickling f i l t e r s 
o oxidation ditch 
o activated sludge 
o rotating biological contactors 

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 oil 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: 

o I t would generally improve the quality of the soil water 
o I t could not affect the Artesian ground water in this area 
o All 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 man 
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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BASIS FOR DISCHARGE PLAN APPROVAL 
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. 

2DISCHS7.RPT 
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APPENDIX A 
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APPENDIX B 
WATER QUALITY ANALYSES 



WATER QUALITY OF MONITOR WELLS 
NEAR EVAPORATION PONDS 



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

DATE: 8 November 1984 
1080, 1040 

ANALYTE SAMPLE ID/ANALYTICAL RESULTS 

Benzene 
Toluene 
Ethylbenzene 
Xylene s 

• 
nzene 

oluene 
Ethylbenzene 
Xylene s 

NO 
NH 

as N 

CN 
Benzene 
Toluene 
Xylene 8 
Ethylbenzene 

NO 3 as N 
NH 4 

CN 
Benzene 
Toluene 
Xylene s 
Ethylbenzene 

11184 103184 103184 
1330 1432 1240 
Well 2 8 Well 4 5 Well 46 

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

103184 103184 
1520 1550 
Well 47 Fire Pond 

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

Well 3 Well 5 Well 12 

<0.01 mg/l 
1.16 mg/l 

<0.01 mg/l 
<0.005 mg/l 
<0.005 mg/l 
<0.005 mg/l 
<0.005 mg/l 

Well 13 

<0.01 mg/l 
5.6 mg/l 

0.09 mg/l 
0.254 mg/l 
0.345 mg/l 
0.389 mg/l 

<0.100 mg/l 

<0.01 mg/l 
2.5 mg/l 

<0.01 mg/l 
<0.005 mg/l 
<0.005 mg/l 
<0.005 mg/l 
<0.005 mg/l 

Pond 1 

<0.01 mg/l 
10.6 mg/l 
0 . 4 mg/l 

0.711 mg/l 
0.588 mg/l 
0.591 mg/l 
0.240 mg/l 

<0.01 mg/l 
0.25 mg/l 

<0.01 mg/l 
<0.005 mg/l 
<0.005 mg/l 
<0.005 mg/l 
<0.005 mg/l 

Pond 3 

<0.01 mg/l 
13.87 mg/l 
0.2 mg/l 

0.027 mg/l 
<0.005 mg/l 
<0.005 mg/l 
<0.005 mg/l 

• 
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I CUSTOMER Navajo Refining Cot 
• ADDRESS BOX 526 

CITY A r t es i a , NM 88210 
^ATTENTION Ed Kinney 

VOICE NO. 104223 

SAMPLES RECEIVED 4 / 2 4 / 8 1 CUSTOMER ORDER NUMBER P .O. #20030 

TYPE OF ANALYSIS Water 

V ^ . V ' S a m p l e 
% Iden t i f i ca t i on 

• M X '. Navajo Well #1 
.<,-.'.-H;;-&. 

:4 

/ 

Sample Analysis by: B.P. 
Date and Time of Analysis: 
pH: 4/30/81 @ 1400 hrs. 
Method of .Analysis: B0D,. 
>pH: electrode 

"P" (As CaC03) 

Type of 
Analysis 

Acidity 
Alkalinity, 
Bari um 
Biochemical Oxygen Demand 
Cadmium 
Chemical Oxygen Demand 
Chloride 
Chromium 
Chromium 6+ 
Copper 
Fluoride 
Hardness (as CaCO,) 
Iron J 

Lead 
Magnesium 
Nickel 
pH Units 
Phenols 
Alkalinity , "M" 
Solids, Total Dissolved 
Sulfate 
Sulfide 
Zinc ' 1 " 

B0D5 - 4/24/81 @ 1600 hrs. 

5 day incubation 

m g / l i t e r 

179 
1 
0.1 
44 
0.05 
145 
8313 
0.002 
0.01 
0.001 
0.9 
5760 

-0.05 
0.006 
850 
0.02 
7.8 
0.015 
700 
19700 
4920 
0.21 
0.1 -

9, 

"-'X' 

Cl— 

C o n t r o l s f o r E n v i r o n m e n t a l P o l l u t i o n . Inc 

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

.4/30/81 
APPROVED . 

Elmer 

4? 

PAGE OF 13 PAGE 

Mart inez, Director o f^Qdal i ty 
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I 
ADDRESS 

CITY 

JTENTiON 

b lCE NO 

Navajo Refining Coi 
Drawer 159 
Artesia, NM 88210 
Ed Kinney 
104223 UYSIS 

I 
SAMPLES RECEIVED 4/24/81 CUSTOMER ORDER NUMBER P.O. # 20030 

TYPE OF ANALYSIS Water 

••.-•) ..-V 

Sample 

Identi f icat ion 

Navajo Well # 3 

Type of 
Analysis 

ft:" 

Sample Analysis by: BP 

Date and Time of Analysis: B0D5: 4/24/81 @ 1600 hrs. 

pH: 4/30/81 @ 1400 hrs. 
Method of Analysis: B0D5 - 5 day incubation 

pH:electrode 

mg/l i ter 

Acidity 32 
A lka l in i t y , "P" (as CaC03) < 1.0 
Barium < 0.1 
Biochemical Oxygen Demand 40 
Cadmi um 0.009 
Chemical Oxygen Demand 73 
Chloride 2652 
Chromi um < 0.001 
Chromi um 6+ < 0.01 
Copper < 0.001 
Fluoride 1.6 
Hardness (as CaCO,) 2760 
Iron 0.01 
Lead < 0.001 
Magnesium 250 
Nickel < 0.01 
pH Units 7.4 
Phenols < 0.001 
A lka l in i t y , "M" 356 
Solids, Total Dissolved 7730 
Sul fate 2720 
Sulfide 0.10 
Zinc < 0.1 

2^2 OO //&> 

3.1 f 

I 
APPROVED BY. 

Elmer D. Martinez, Director of Quality Assurance 
PAGE 6 OF 13 PAGE 

o n t r o l s f o r E n v i r o n m e n c a l P o l l u t i o n , Inc . ' 3 0 / 8 1 _ f , 

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



•-CUS1 OVER 

ADDRESS 

" CITY 

ATTENTION 

OICE NO. 

Navajo Refining Coi( 
Drawer 159 
Artesia, NM 88210 
Ed Kinney 
104223 

r» f»p--. r~ r i (•• --• 

SAMPLES RECEIVED 4/24/81 CUSTOMER ORDER NUMBER P.O. # 20030 

TYPE OF ANALYSIS Water I 
i Sampl e 

Identi fication 

Navajo Well #5 

Type of 
Analysis mg/ l i ter 

Acidity 36 
A lka l in i t y , "P" (as CaC03) < 1.0 
Barium 0.1 
Biochemical Oxygen Demand 24 
Cadmi um 0.05 
Chemical Oxygen Demand 176 
Chloride 7089 
Chromium 0.002 
Chromium 6+ < 0.01 
Copper 0.001 
Fl uoride 0.44 
Hardness (as CaC03) 4660 
Iron 0.04 
Lead 0.007 
Magnesium 650 
Nickel < 0.01 
pH Units 7.7 
Phenols < 0.001 
A lka l in i t y , "M" 506 
Solids, Total Dissolved 16,800 
Sulfate 4290 
Sulfide 0.13 
Zinc < 0.1 

Sample Analysis by: BP 

Date and Time of Analysis: B0D5: 4/24/81 @ 1600 hrs. 

pH: 4/30/81 @ 1400 hrs. 

Method of Analysis: B0D5 - 5 day incubation 

pH:electrode 

f / Z V / r f 

7.4-5 

7*7 

O Zr- C 
fcsrrtrr-l fcrdi 

APPROVED BY: 

J o n t r o l s f o r E n v i r o n m e n t a l P o l l u t i o n . Inc. 

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

Elmer D. Martinez, Director of Quality Assurance 
4 /30 /81 PAGE 7 OF 13 RAGE " ' 



I 'CUSTOMER 

y i - ADDRESS 

CITY 

ATTENTION 

OICE NO. 

Navajo Refining Col 
Drawer 159 
Artesia, NM 88210 
Ed Kinney 
104223 

ny 
l&U bit 

AfliiLYS 
SAMPLES RECEIVED 4/24/81 CUSTOMER ORDER NUMBER P.O. # 20030 

TYPE OF ANALYSIS Water 

Sample 

Identif ication 

Navajo Well # 7 

Type of 
Analysis mg/l i ter / / />//& 

Acidity 36 
A lka l in i t y , "P" (as CaCOo) < 1.0 
Barium < .0.1 
Biochemical Oxygen Demand 38 
Cadmium 0.04 
Chemical Oxygen Demand 136 
Chloride 3570 
Chromi um 0.002 
Chromium 6+ < 0.01 
Copper 0.004 
Fl uoride 0.3 
Hardness (as CaC03) 3160 
Iron 0.05 
Lead 0.001 
Magnesium 370 
Nickel < 0.01 
pH Units 8.0 
Phenols < 0.001 
A lka l in i t y , "M" 596 
Solids, Total Dissolved 14,200 
Sul fate 5600 
Sulfide 0.05 
Zinc < 0.1 

, 2 / , JfO O 2 

Sample Analysis by: BP 

Date and Time of Analysis: 

pH: 4/30/81 @ 1400 hrs. 

Method of Analysis: BODg -

pH:electrode 

B0Dg: 4/24/81 @ 1600 hrs, 

5 day incubation 

C=- Zr- C 
fe^Stlaeinrl teds 

J l o n t r o l s f o r E n v i r o n m e n t a l P o l l u t i o n , I nc . 

P.O. B o x 5 3 5 1 • 1 9 2 5 Rosina • Santa Fe, N e w M e x i c o 8 7 5 0 2 

APPROVED BY j 

Elmer D. Martinez, Director of Quality Assurance 
4 /30 /81 RAGE 8 OF 13 PAGE 



I CUSTOMER 

" ADDRESS 

CITY 

ATTENTION 

LVOICE NO 

Navajo Refining Co( 
Drawer 159 
Artesia, NM 88210 
Ed Kinney 
104223 

mm § 
AHALVSIS 

i 

SAMPLES RECEIVED 4 / 2 4 / 8 1 CUSTOMER ORDER NUMBER P . O . # 20030 

TYPE OF ANALYSIS Water 

Sample 

Identification 

Navajo Well # 9 

Type of 

I* 
I 

Analysis mg/liter 

Acidity 36 
Alkalinity, "P" (as CaCOJ < 1.0 
Barium < 0.1 
Biochemical Oxygen Demand 36 
Cadmium 0.01 
Chemical Oxygen Demand 88 
Chloride 2703 
Chromi um 0.002 
Chromium 6+ < 0.01 
Copper 0.006 
Fluoride 0.7 
Hardness (as CaC03) 3120 
Iron 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 
Sul fate 4160 
Sulfide 0.03 
Zinc < 0.1 

2-

97* o 

Sample Analysis by: BP 

Date and Time of Analysis: B0D5: 4/24/81 @ 1600 hrs. 
pH: 4/30/81 @ 1400 hrs. 

Method of Analysis: B0D5 - 5 day incubation 
pH:electrode 

C o n t r o l s f o r E n v i r o n m e n t a l P o l l u t i o n . Inc . 

3 . 0 . Box 5351 • 1925 Rosina . Santa Fe, New Mexico 87502 

APPROVED B-Y 

Elmer D. Martinez, Director of Quality Assurance 
4/30/81 PAGE 9 OF 13 PAGE " 



I .puiT.OMER Navajo Refining Co{ 
ADDRESS Drawer 159 

' CITY A r tes ia , NM 88210 
ATTENTION Ed Kinney 

fcvoiCE NO 104223 

SAMPLES RECEIVED 4 / 2 4 / 8 1 CUSTOMER ORDER NUMBER p . Q . # 20030 

TYPE OF ANALYSIS Water 

Sample 

I den t i f i ca t i on 

Navajo Well # 12 

•t -
< 

Type o f 
Analysis 

Ac i d i t y 
A l k a l i n i t y , "P" (as CaCOo) 
Barium 
Biochemical Oxygen Demand 
Cadmium 
Chemical Oxygen Demand 
Chloride 
Chromium 
Chromium 6+ 
Copper 
Fl uoride 
Hardness (as CaC0.J 
Iron 6 

Lead 
Magnesium 
Nickel 
pH Units 
Phenols 
A l k a l i n i t y , "M" 
So l i ds , Total Dissolved 
Sul fa te 
Su l f ide 
Zinc 

* Data w i l l fo l low on 5 /6 /81 . 

Sample Analysis by: BP 

Date and Time o f Analysis: B0D5: 4/24/81 @ 1600 hrs . 

pH: 4/30/81 @ 1400 hrs . 

Method o f Analysis:- B0D5 - 5 day incubation 

pH:electrode 

< 
< 

mg/liter ,,/•*,/<fv '°/^'' 

55 
I . 0 
0.1 
38 
0.07 
256 
8058 
0.002 
0.01 
0.002 
0.9 
8920 
0.04 
0.007 
1330 
0.02 
7.6 
* ^ 0 . Q O l 

545 
28,900 
I I , 500 
0.05 
0.1 

¥9 

ZZ<3 oco ^fr^ 

APPROVED I 

p o n t r o l s f o r E n v i r o n m e n t a l Po l lu t ion , Inc. 
P.O. Box 5351 • 1925 Rosina • Santa Fe, New Mexico 87502 

T~l~~i c n c / o o i 00/11 

Elmer D. Mart inez, Di rector o f Qual i ty Assurance 
4/30/81 PAGE 10 OF 13 PAGE " 



I 

V 
I 
I 

CUSTOMER 

''ADDRESS 

''''' CITY 

ATTENTION 

WOICE NO 

Navajo Refining Cor̂  ny 
Drawer 159 
Artesia, NM 88210 
Ed Kinney 
104223 

mm i 
ANALYSIS 

SAMPLES RECEIVED 4/24/81 CUSTOMER ORDER NUMBER ' P.0= # 20030 

TYPE OF ANALYSIS Water 

I 
I 
I 
I 
I 

* 

I 

r 

Sampl e 

I d e n t i f i c a t i o n 

Navajo Well # 13 

Type o f 
Analysis 

Sample Analysis by: BP 

Date and Time o f Analys is: BOD 

pH: 4/30/81 @ 1400 hrs . 

Method o f Analys is : BODg - 5 day incubation 

pH .-electrode 

5* 
4/24/81 @ 1600 hrs . 

m 9 / 1 1 t e r ,//»,//* /c/Y?', 

Acidity 11 
A lka l in i ty , "P" (as CaC03) < 1.0 
Barium 0.1 
Biochemical Oxygen Demand 22 
Cadmi um 0.002 
Chemical Oxygen Demand 48 
Chloride 357 
Chromium 0.002 
Chromium 6+ < 0.01 
Copper 0.001 
Fl uoride - 1.2 
Hardness (as CaC03) 1570 
Iron 0.02 
Lead 0.003 
Magnesium 79 
Nickel < 0.01 
pH Units 7.4 
Phenols < 0.001 
A lka l in i ty , "M" 146 
Solids, Total Dissolved 3200 
Sul fate 1810 
Sulfide 0.04 
Zinc < 0.1 

390 /'.i 

3.^ /• «7 

b a s i l e d ferde 

APPROVED BY; 

o n t r o l s f o r E n v i r o n m e n t a l P o l l u t i o n , Inc . 

O. Box 5351 . 1925Rosina • Santa Fe, New Mexico 87502 
T c l c n h n n o ^ f l « i / Q R R d 1 

Elmer D. Mart inez, Di rector o f Qual i ty Assurance 
4/30/81 PAGE 11 OF 13 PAGE 



I •"CUSTOMER 

ADDRESS 

CITY 

TTENTION 

OIQE NO 

Navajo Refining Cor! 
Drawer 159 
Artesia, NM 88210 
Ed Kinney 
104223 

mm f 
Aims 

SAMPLES RECEIVED 4/24/81 CUSTOMER ORDER NUMBER P.O. # 20030 

TYPE OF ANALYSIS Water 

Sample 

Identification 

Navajo Well # 16 

Type of 
Analysis 

Acidity 
A lka l in i t y , "P" (as CaCUJ 
Barium 
Biochemical Oxygen Demand 
Cadmium 
Chemical Oxygen Demand 
Chloride 
Chromium 
Chromium 6+ 
Copper 
Fl uoride 
Hardness 
Iron 
Lead 
Magnesium 
Nickel 
pH Units 
Phenols 
A lka l in i ty , "M" 
Solids, Total Dissolved 
Sul fate 
Sul fide 
Zinc 

(as CaC03) 

jt 

Sample Analysis by: BP 

Date and Time of Analysis: B0D5: 4/24/81 @ 1600 hrs. 

pH: 4/30/81 @ 1400 hrs. 

Method of Analysis: BODg - 5 day incubation 

pH:electrode 

< 
< 

< 
< 
< 

mg/l i ter 

13 
1.0 
0.1 
44 
0.002 
152 
1173 
0.001 
0.01 
0.001 
0.44 
1610 
0.01 
0.002 
140 
0.01 
7.7 
0.016 
425 
4,770 
1,890 
0.10 
0.1 

I 
I 

APPROVED B 

o n c r o l s f o r E n v i r o n m e n t a l P o l l u t i o n . Inc . 

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

Elmer D. Martinez, Director of Quality Assurance 
4 / 3 0 / 8 1 PAGE 12 OF 13 PAGE ' 



I CUSTOMER Navajo Refining Cor 
"ADDRESS Drawer 159 

CITY Artesia, NM 88210 
ATTENTION Ed Kinney 

OICE NO 104223 

»y 

lflf f 
ANALYSIS 

SAMPLES RECEIVED 4/24/81 CUSTOMER ORDER NUMBER P.O. # 20030 

TYPE OF ANALYSIS Water 

l i 
I 

fc 

Sampl e 

Identification 

Navajo Well # 17 

CaC03) 

Type of 
Analysis 

Acidity 
Alka l in i ty , "P" (as CaCOJ 
Barium 
Biochemical Oxygen Demand 
Cadmi um 
Chemical Oxygen Demand 
Chloride 
Chromium 
Chromium 6+ 
Copper 
Fl uoride 
Hardness (as 
Iron 
Lead 
Magnesium 
Nickel -
pH Units 
Phenols 
Alka l in i ty , "M" 
Sol ids , Total Dissolved 
Sul fate 
Sulfide 
Zinc 

Sample Analysis by: BP 

Date and Time of Analysis: B0D 5: 4/24/81 @ 1600 hrs. 

pH: 4/30/81 @ 1400 hrs. 

Method of Analysis: 

pH:electrode 

B0Dc 5 day incubation 

< 
< 

mg/liter 

17 
I . 0 
0.1 
42 
0.03 
88 
4692 
0.002 
0.01 
0.001 
0.3 
4470 
0.03 
0.005 
470 
0.01 
7.6 
0.001 
198 
I I , 200 
2,930 
0.03 
0.1 

APPROVED BY-
Elmer D. Mart inez, Di rector o f Qual i ty Assurance 

4/30/81 PAGE 13 OF 13 PAGE ^ ' 
Contro ls f o r E n v i r o n m e n t a l Po l lu t ion , Inc . 

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



I 
ADDRESS 

I CITY 

INATTENTION 

Navajo Refining Cor 
Drawer 159 
Artesia, NM 88210 
Ed Kinney 
104223 

>y 

MAY 6 1381 ^ 

cV^v- JIM'/k 

MM u 

Mmm i 
i 
i 
i 

NAVAJO REFINING CQ. 
SAMPLES RECEIVED 4 / 2 4 / 8 1 CUSTOMER ORDER NUMBER P . O . # 2003(1 

TYPE OF ANALYSIS Water 

Sample Type of 
Identi f icat ion Analysis mg/l i ter '4 

i 
I 

Well Water 

0 
4 

Acidity 
A lka l in i ty , "P" (as CaCOJ 
Barium 
Biochemical Oxygen Demand 
Cadmium 
Chemical Oxygen Demand 
Chloride 
Chromi um 
Chromium 6+ 
Copper 
Fl uoride 
Hardness (as CaC03) 
Iron 
Lead 
Magnesium 
Nickel 
pH Units 
Phenols 
A lka l in i ty , "M" 
Solids, Total Dissolved 
Sulfate 
Sulfide 
Zi nc 

Sample Analysis by: BP 

Date and Time of Analysis: B0D5: 4/24/81 @ 1600 hrs. 

pH: 4/30/81 @ 1400 hrs. 

Method of Analysis: B0D5 - 5 day incubation 

pHrelectrode 

< 
< 

13 
1 
0.1 
38 
0.002 
88 
1632 
0.002 
0.01 
0.004 
0.25 
2400 
0.06 
0.005 
310 
0.01 
7.8 
0.022 
205 
6860 
2830 
0.03 
0.2 

f t 

o n t r o l s f o r E n v i r o n m e n t a l P o l l u t i o n . Inc . 

P.O. Box 5351 • l 9 2 5 Rosina • Santa Fe, New Mexico 87502 

APPROVED BY; 

Elmer D. Martinez, Director of Quality^Assurance 
4/30/81 PAGE OF 

13 
PAGE 



w 

CUSTOMER Navajo Refining C6. . any 
ADDRESS Drawer 159 

CITY Artasia, M 83210 
ATTENTION Ed Kinney 
NVOICE NO. 104223 

SAMPLES RECEIVED 4 /24 /81 CUSTOMER ORDER NUMBER P .O . #20030 

TYPE OF ANALYSIS Water 

Sample 

Identification 

Navajo Well #12 

Type of 
Analysis 

Phenols 

mg/liter 

< 0.001 

A / , n / Q 1

 AP'ffffte¥ ) fL>f%rt Inez, DI rec tor of Qual 1 ty 
4/30/81 S 1 1 o _ c Assurance 

PAGE OF PAGE 
C o n t r o l s f o r E n v i r o n m e n t a l P o l l u t i o n , I n c . 

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



HATER QUALITY OF MONITOR WELLS 
IN REFINERY AREA 



ASSAIGAI > 
" ANALYTICAL LABORATORIES. INC. 

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

ANALYTE SAMPLE ID/ANALYTICAL RESULTS 

Benzene 
Toluene 
Ethylbenzene 
Xylene s 

enzene 
oluene 

Ethylbenzene 
Xylenes 

NO 3 as N 
NH 4 

CN 
Benzene 
Toluene 
Xylenes 
Ethylbenzene 

NO 3 as N 
NH 4 

CN 
Benzene 
Toluene 
Xylene 8 
Ethylbenzene 

11184 
1330 
Well 2 8 

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

103184 
1520 
Well 47 

103184 
1432 
Well 45 

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

103184 
1550 
Fire Pond 

103184 
1 240 
Well 46 

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

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

Well 3 Well 5 Well 12 

<0.01 mg/1 <0.01 mg/l <0.01 mg/l 
1.16 mg/l 2.5 mg/l 0.25 mg/1 

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

Well 13 Pond 1 Pond 3 

<0.01 mg/l <0.01 mg/l <0.01 mg/l 
5.6 mg/l 10.6 mg/l 13.87 mg/1 

0.09 mg/l 0.4 mg/l 0.2 mg/l 
0.254 mg/l 0.711 mg/l 0.027 mg/l 
0.345 mg/l 0.588 mg/ 1 <0.005 mg/l 
0.389 mg/l 0.59 1 mg/l <0.005 mg/l 

<0.100 mg/1 0.240 mg/l <0.005 mg/l 

1 



ASSAIGAI 
ANALYTICAL LABORATORIES. INC. 

TO: Geo Science 
A t t n : Randy Hicks 
500 Copper N.W. 
Albuquerque, NM 87105 

DATE : 
l l l l 

3 December 1984 

ANALYTE SAMPLE IDENTIFICATION/ANALYTICAL RESULTS 

Phenols 
Cl 
SO 
TDS 
TSS 
NO 
NH 
Cr 
CN 

Phenols 
Cl 
SO 
TDS 
TSS 
NO 
NH 
Cr 
CN 

F i r e Pond 
10/31/83 
1550 

20.0 u g / l 
134.0 mg/l 

1800.0 mg/l 
3664.0 mg/l 

96.0 mg/l 
2.18 mg/l 
1 .0 mg/l 

<0.01 mg/l 
<0.01 mg/l 

Well 45 
10/31/84 
1432 

16.0 u g / l 
495.0 mg/l 

1650.0 mg/l 
3836.0 mg/l 
2004.0 mg/l 

0.10 mg/l 
11.6 mg/l 

<0.01 mg/l 
<0.01 mg/l 

Well 47 
10/31/84 

Well 28 
11/1/84 

1520 1330 

33.0 u g / l 20.0 u g / l 
122.0 mg/l 101.0 mg/l 

1400.0 mg/l 2150.0 mg/l 
2728.0 mg/l 5192.0 mg/l 

13588.0 mg/l 720.0 mg/l 
1.79 mg/ 1 1.63 mg/l 
0.3 mg/l 0.3 mg/l 

<0.01 mg/l <0.01 mg/1 
<0.01 mg/l <0.01 mg/l 

Well 
10/31/84 NOMINAL DETECTION 
1240 LIMIT 

13.0 u g / l 0.01 u g / l 
446.0 mg/l 1.0 mg/l 

2100.0 mg/l 1.0 mg/l 
3988.0 mg/l 1 . 0 mg/1 
4084.0 mg/l 1.0 mg/l 

0.80 mg/l 0.1 mg/l 
1 .0 mg/l 0.1 mg/l 

<0.01 mg/l 0.01 mg/l 
<0.01 mg/l 0.01 mg/l 

REFERENCE:"Standard Methods f o r the Examination of Water and Wastewater* 
15th E d i t i o n , APHA, N.Y., 1980. 

An i n v o i c e f o r s e r v i c e s i s en c l o s e d . Thank you f o r c o n t a c t i n g A s s a i g a i 
L a b o r a t o r i e s . 

S i n c e r e l y , i 

J e n n i f e r V. Smith, Ph.D. 
L a b o r a t o r y D i r e c t o r 

1 



TEL Weathering Area 

Geraehty & Miller, Inc. 
° J UDaradi pgrachent 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/l 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 l 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. 
0 J upgradient Downgradient 

Well Wells 31 32 33 34 

pH 7.31 7.41 7.41 7.30 

Spec Cond. -25544̂ 5- - 2693 3590 2563 

TOC mg/l (*) 

TOX ug/l 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 0.01 

Silver 0.01 0.01 0.01 0.01 

Pest & Herb ND ND ND ND 

Radio (**) - -

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 



I 
•LASSAIGAI 

ANALYTICAL LABORATORIES. INC. 

TO: Geo Science 
500 Copper Ave. 
Albuquerque, NM 

N.W, 
DATE: 8 November 1984 
1080, 1040 

ANALYTE SAMPLE ID/ANALYTICAL RESULTS 

Benzene 
Toluene 
Ethylbenzene 
Xylene s 

It 

I 
I 
I 

enzene 
oluene 

Ethylbenzene 
Xylenes 

NO 3 as N 
NH 4 

CN 
Benzene 
Toluene 
Xylene s 
Et hylbenzene 

NO 3 as N 
NH 4 

CN 
Benzene 
Toluene 
Xylene s 
Ethylbenzene 

11184 
1330 
Well 2 8 

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

103184 
1520 
Well 47 

103184 
1432 
Well 45 

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

103184 
1550 
Fire Pond 

103184 
1 240 
Well 46 

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

<0.005 mg/l <0.005 mg/l 
<0.005 mg/l <0.005 mg/l e 

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

Well 3 Well 5 Well 12 

<0.01 mg/l <0.01 mg/1 <0.01 mg/l 
1.16 mg/l 2.5 mg/ 1 0.25 mg/l 

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

Well 13 Pond 1 Pond 3 

<0.01 mg/l <0.01 mg/l <0.01 mg/l 
5.6 mg/ 1 10.6 mg/1 13.87 mg/l 

0 .09 mg/l 0.4 mg/l 0.2 mg/l 
0.254 mg/l 0.711 mg/l 0.027 mg/l 
0.345 mg/l 0.588 mg/l <0.005 mg/l 
0.389 mg/ 1 0.591 mg/l <0.005 mg/l 

<0.100 mg/1 0.240 mg/l <0.005 mg/l 

I 1 



I 

I 
I 
I 
I 
I 
I 
I 
» 

I 
I 
I 
I 
I 
I 
I 

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 

NO _ as N 
NH . 4 
CN 
Benzene 
T o l u e n e 
X y l e n e s 
E t h y l b e n z e n e 

Pond # i 
floating f i lm 

0 . 6 1 7 m g / l 
0 . 4 6 7 m g / l 
0 . 4 6 3 m g / l 
0 . 2 0 1 m g / l 

NOMINAL DETECTION L I M I T 

0.01 mg/l 
0. 1 mg/l 

0.01 mg/l 
0.005 mg/l 
0.005 mg/l 
0.005 mg/l 
0.005 mg/l 

FERENCE:^Scandard^Hechods^foc^the^ Examina clon o£ »„„ and M M W W . 

An i n v o i c e f o r s e r v i c e s i s enclosed 
L a b o r a t o r i e s . Thank you f o r c o n t a c t i n g A s s a i g a i 

S i n c e r e l y , 

J e M n l f e ^ V. Smich, Ph.D. 
La b o r a t o r y D i r e c t o r 

I 



I - C u t i or.*. UR 

ADDRESS 

• CITY 

INATTENTION 
T ^ O I C . C NO 

Navajo Refining Con( 
Drawer 159 
Artesia, NM 88210 
Ed Kinney 
104223 

utitd lis' 

mm 
SAMPLES RECEIVED 4/24/81 CUSTOMER ORDER NUMBER P.O. # 20030 

[ T Y P E OF ANALYSIS Water 

Sample 

Identi f icat ion 

Navajo East Pond 

0 

' •: *, V'V"' ' 

Type of 
Analysis 

Acidity 
A lka l in i t y , "P" (as CaCO,) 
Barium 
Biochemical Oxygen Demand 
Cadmi um 
Chemical Oxygen Demand 
Chloride 
Chromium 
Chromium 6+ 
Copper 
Fl uoride 
Hardness (as 
Iron 
Lead 
Magnesium 
Nickel 
pH Units 
Phenols 
A lka l in i t y , "M" 
Solids, Total Dissolved 
Sul fate 
Sulfide 
Zinc 

CaC03) 

Sample Analysis by: BP 

Date and Time of Analysis: B0D5: 4/24/81 @ 1600 hrs. 

pH: 4/30/81 G> 1400 hrs. 

Method of Analysis: B0D5 - 5 day incubation 

pH:electrode 

< 
< 

mg/l i ter 

10 
1 
0.1 
72 
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 

APPROVED RY—" 

J o n t r o l s f o r E n v i r o n m e n t a l P o l l u t i o n , Inc . 

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

Elmer D. Martinez, Director of Quali,ty'Assurance 
4/30/81 PAGE 2 OF 13 PAGE" 



» 

-CUJIO'.'.LH Navajo Refining Coif 
ADDRESS Drawer 159 

CITY Artesia, NM 88210 
TTENTION Ed Kinney 
OIQE NO 104223 

•y mm if; 

SAMPLES RECEIVED 4 / 2 4 / 8 1 CUSTOMER ORDER NUMBER P.O. # 20030 

TYPE OF ANALYSIS Water 

'ysp: «v • ••• Sample Type of 
! ',' Identification Analysis mg/liter 

Navajo Middle Pond 
"P" (as CaC03) 

Oxygen Demand 

Oxygen Demand 

6+ 

0-

Acidity 
A lka l in i ty , 
Barium 
Biochemical 
Cadmium 
Chemical 
Chloride 
Chromi um 
Chromi um 
Copper 
Fluori de 
Hardness 
Iron 
Lead 
Magnesium 
Nickel 
pH Units 
Phenols 
Alka l in i ty , "M" 
Sol ids , Total Dissolved 
Sulfate 
Sulfide 
Zinc 

< 
< 

< 
< 

(as CaC03) 

29 
1 
0.1 
116 
0.002 
363 
1468 
0.1 
0.01 
0.001 
7.4 
1060 
0.06 
0.001 
96 
0.01 
7.4 
0.027 
349 
4020 
1050 
13.4 
0.1 

Sample Analysis by: BP 

Date and Time of Analysis: B0D5: 4/24/81 0 1600 hrs. 

pH: 4/30/81 @ 1400 hrs. 

Method of Analysis: BOD̂  - 5 day incubation 

pH:electrode 

b=Eda=rl fed® 

ttontrols f o r E n v i r o n m e n t a l P o l l u t i o n , I nc . 

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

APPROVED BY-< 

Elmer D. Mart inez, Director o f Qual i ty Assurance 
4/30/81 PAGE 3 OF 13 PAGE ' 



I 

fc 
I 
I 
I 
I 

-CUSTOMER Navajo Refining Col 
ADDRESS Drawer 159 

CITY A r tes ia , NM 88210 
ATTENTION Ed Kinney 

OICE NO 104223 

I S i 

SAMPLES RECEIVED 4 / 2 4 / 8 1 CUSTOMER ORDER NUMBER p n & ?nmn 

TYPE OF ANALYSIS Water 

Sample Type of 
Identification Analysis mg/liter 

Navajo West Pond Acidity 13 
Alkalinity, "P" (as CaCOJ < 1 
Barium 0.2 
Biochemical Oxygen Demand 116 
Cadmi um 0.003 
Chemical Oxygen Demand 102 
Chloride '918 
Chromi um 0.04 
Chromium 6+ < 0.01 
Copper < 0.001 
Fluoride 6.6 
Hardness (as CaCOJ 760 
Iron J 0.06 
Lead 0.002 
Magnesium 60 
Nickel 0.01 
pH Units 7.7 
Phenols 0.04 
Alkalinity, "M" 173 
Solids, Total Dissolved 2930 
Sul fate 885 
Sulfide 25.1 
Zinc < 0.1 

Sample Analysis by: BP 

Date and Time of Analysis: B0Dg: 4/24/81 @ 1600 hrs. 
pH: 4/30/81 G> 1400 hrs. 

Method of Analysis: B0D5 - 5 day incubation 
pH:electrode 

I 
I 
f APPROVED B * , 

(^Dncrols f o r E n v i r o n m e n t a l Po l l u t i on , Inc. 

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

Elmer D. Martinez, Director o f Qual i ty Assurance 
4/30/81 PAGE 4 OF 13 PAGE 



CHEMICAL ANALYSES OF GROUND' WATER AND SURFACE WATER 
NEAR THE EVAPORATION LAGOONS 

SAMPLES TAKEN 4/85 



Albuquer q ue, NM 87102 

t T n / j K « t i « T y . . v . V y v . , ! , - V 

SAMPLE I bZ. AN ALy.T I C At RESULTS 

Navajo P t ! @ | 3 ^ # Navaj/<9 
8 54110701 .. ; 854110>2 

,1 Ap00. 0 UBhos/dn ' 8300.0 umbos/fcm 
12564-0 mg/l e. | :„; 7620.0 og/X,- : 

Pecos River 
854100910 

9000.0 umhos/fim 
7314.0 mg/l 

; <0.001 mg/l 

Navajo Peftos 
R i v e r 854111135 

.0; «mhos/<im ,10000.0 umhos/om 
.0 mg/li^;.,:,: v 87^2^0;m g / i 

* . ™ o * ^ i s e a n o s e ^ Thank you f o r c o n c a v i n g A s s a l g a l l 

^ / ^ ^ ^ ^ ^ ^ O Q ^ f l ^ ^ ^ N f . • Albuc Albuquerque-geyy Me 87109 • (505] 345-8964 



tp-

1; 
I 

/ v .... ,--;v:-«,,v A t t n : , „* . Y *„ • 

, , rv. 500 Copper; N.W. ;Suite 325 ', 
-; ; - '• Albuquerque, NM.', 87102; 

Sample ID ; 

Analysis of Cnromatograpns 

, Navajo Pc 2 854110701 .-,1 No benzene or other hydrocarbons present 

» 

I ' N o. benzene;j;.jcpluen^^ft^yi'; benzene present• 
Xylenes masked^y^^^nfte pr aplxphaci* * * 
aydro^arbons^ll^^IilS-'i;' ^M'-^^z? 

No benzene or other hydrocarbons present. M. ^ ^ i ' 

No.benzene^or *ther.hydrocarbons present^i* 

^ * -TOM 1* 

^ f t ^ ^ o S o l e l " 8 e r V ^ M 8 - n « l o " < i . Thank you for ooucUxng Assa.gax 

I>^;;:'HSih^erely,-l. 

?•# .tfIiiiiiii 

J 4 

ejyiirer |Vj.:'Smith,:;Phito.;;'' ̂ f-': j 
aoratory Direpcor 

4? 

'•<y' 
i • 

g R ; ^ ^ | | § : , - :^ ,PPQ ^ New Mexico 87-109 • (505] 345-8964 



r "£°£ ten« soo Copper Avenue N/ 
C t m s " l t a n t s - U d - Suite 220 V, 

Albuquerque, New Mexico 87102 

CLitNl 
LAB 

DATE RECEIVED 
DATE ANALYZED 

ALITY ANALYSIS 

Sample Location 
Date Collected By 

SAMPLING CONDITIONS 

>P4 3 OAJ MAf 

' g : 

Samp. Type WJ2 // itiaSfcu^ 
Color r / ^ ,^ 

Odor/Taste /U,j^. 7^^lS^ 
Water Level ft ' JI '/J" ACT 

pH 
Cond 
Temp 

Flow Rate 
Elevation 

Remarks on sampling and preservation^ J JnAKa 

K l l i t e r plastic cool to 4° C 
r i urn, m„ 

WATER CHEMISTRY 

[ ] Ca 
[ ] Mg 
[ ] K 
[ ] Na 
[ ] Si 
j&TDS / 3 , ^ Y W l 

mg/l 
mg/l 
mg/l 
mg/l 
mg/l 

[ ] HC03 

[ ] C03 _ 
[ ] Cl 
[ ] F 
[ ] S04 

[ ] TSS " 

mg/l 
mg/l 
mg/l 
mg/l 
mg/l 
mg/l 

jAs 
] Ba 
] Cd 
] Cr 
] Pb 

500 ml plastic HNO3 to pH 2 
mg/l 
mg/l 
mg/l 
mg/l 
mg/l 

[3 Ag 
[ ] Se 
[ ] Fe 
[ ] Mn 
[ ] Hg 

mg/l 
mg/l 
mg/l 
mg/l 
_mg/l 

[ ] N03 

[ ] NH4; 

500 ml plastic H2S04 to pH 2 
mg/l [ ] TOC mg/l 

[ ] TKN mg/l _mg/l 

250 ml glass TOX 
(use 6.25 mg NaS04 i f free 

Cl is present) 

Remarks on Analyses: 

mg/l 

-2, VOA bottles 
# Benz A/jb mg/l [ ] Toi 
[ ] Xyl mg/l [ ] SCAN" 

250 ml glass H3PO4 CuS04 
TTPhenol mg/ I 

mg/l 

[ ] Gr Al mg/l [ ] Gr Bet mg/l 

CHAIN OF CUSTODY 

Shipped or delivered to lab by 
Date t 

I hereby c e r t i f y that to the/ best of my knowledge water samples (amt/size 
) were obtained to accordance with 's 

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

Signature 
Address 
Attn: 

RECEIVING LABORATORY 

I 
~— Al1 Samples received intact. 

List samples missing or damaged 
Date Received ^-J^kS^ Time JOj ft Jhu 



Bbeosaence 
£onsuttants, Ltd. 

1 

500 Copper Avenue NJ 
Suite 220 v 

Albuquerque, New Mexico 87102 

CLitNl 
LAB 

DATE RECEIVED 
DATE ANALYZED 

TER QUALITY ANALYSIS 

SAMPLING CONDITIONS 

Samp. Type iAo(( 
Color fZM 

Odor/Taste / r n ^/ tftz 
Water Level A ' /7. fA 

Datum ^ 

pH 
Cond 
Temp 

Flow Rate 
Elevation 

-LSI 

Remarks on sampling and preservation 

V 1 liter plastic cool to 4° C 
[ ] C a K r mg/l [ ] HC03 mg/l 

WATER CHEMISTRY 

[] Mg 
[] K 
[] Na 
[] Si 

TPS ijix^L mq/l 

_mg/l 
mg/l 
_mg/l 
mg/l 

[] C03 

[ ] Cl 
[J F 
[] S04 

[ ] TSS 

mg/l 
mg/l 
mg/l 
mg/l 
mg/l 

[ ) Ba 
[ ] Cd 
[] Cr 
[].Pb 

500 ml plastic HNO3 to pH 2 
mg/l 
mg/l 
mg/l 
mg/l 
mg/l 

[] Ag 
[] Se 
[] Fe 
[] Mn 
[] Hg 

mg/l 
mg/l 
mg/l 
mg/l 
mg/l 

[] N03 

[ ] NH4_ 

500 ml plastic H2SO4 to pH 2 
mg/l [ ] TOC mg/l 
mg/l [ ] TKN mg/l 

250 ml glass TOX 
(use 6.25 mg NaS04 i f free 

Cl is present) 

mg/l 

Z- VOA bottles 
Benz AAQ mg/l [ ] Toi 

1] Xyl mg/l [ ] SCAN" 

250 ml glass H3PO4 CuS04 
TTPhenol mg/1 

mg/l 

[] Gr Al mg/l [ ] Gr Bet mg/l 

Remarks on Analyses: 

I 
I 
I 

t 

CHAIN OF CUSTODY 

Shipped or delivered to lab by 
Date 

I hereby certify that to the ̂ est of my knowledge water samples (amt/size 
) were obtained to accordance with 's 

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

Time 

Signature 
Address 
Attn: 

RECEIVING LABORATORY 

I 
All Samples received intact. 
List samples missing or damaged 

Date Received 4--/f~>Ar~ Time, /dtftiAni 
A J I I 



J f c s ^ l t r f 500 Copper Avenue N i 
fi"^"^ Suite 220 ' 

Albuquerque, New Mexico 87102 

CLitNl 
LAB 

DATE RECEIVED 
DATE ANALYZED 

WATER QUALITY ANALYSIS 

Sample Location AIAOAAO * iampie Location " 17 
Date H In /Ss Time cO'PT^) Collected By M 

SAMPLING CONDITIONS 

Samp. Type u-]oii 
Color 

Odor/Taste 
Water Level 

Cond f i ^ o O 
Temp / s ° CL 

Flow Rate 
Datum r , ^A f ; r r„p Elevation 

Remarks on sampling and preservation R^'J^J uo/ eJeaue-J 

ETC 8 3 , 0 0 0 
* / 1 l i t e r plastic cool to 4° C 

[ ] Ca mg/l [ ] HC03 rag/1 
[ ] Mg mg/l [ ] C03 mg/l 
[ ] K mg/l [ ] Cl mg/l 
[ ] Na rag/1 [ ] F 
[ ] Si mg/l [ ] S04 

H TPS •7.1,x\~) mq/l []TSS 

mg/l 
_mg/l 
mg/l 

WATER CHEMISTRY 

500 ml plastic HNO3 to pH 2 
J As rag/1 [ ] Ag mg/l 

mg/l [ ] Se mg/l 
mg/l [ ] Fe mg/l 
mg/l [ j Mn 

] Ba 
] Cd 
] Cr 
] Pb _mg/l [ ] Hg 

mg/l 
mg/l 

500 ml plastic H2SO4 to pH 2 
[ ] N03 mg/l [ ] TOC mg/l 
[ ] NH4 mg/l [ ] TKN _mg/l 

X VOA bot t les 
mg/l [ ] 
mg/l [ ] SCAN" 

)A Benz A/O mg/l [ ] Toi 
I f X y l ' 

mg/l 

250 ml glass TOX 
(use 6.25 mg NaS04 i f free 

Cl is present) 

Remarks on Analyses: 

MM-

mg/l 
250 ml glass H3PO4 CuS04 

"•"Phenol mg/l 

[ ] Gr Al ng/1 [ ] Gr Bet_ mg/l 

CHAIN/OF CUSTODY • Shipped or delivered to lab by 
Date ; 

I hereby c e r t i f y that to the / best of my knowledge water samples (amt/size 
) were obtained to accordance with 's 

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

Signature 
Address 
Attn: ~ 

RECEIVING LABORATORY 

I 
All Samples received intact. 
List samples missing or damaged 

Date Received A-J*T-&*C -J^?e- SAl&6 tf?U_ 



leosoence p ' S ^ S ^ t H 500 Copper Avenue NJ 
C o n S u t t a n t S - U ^ Suite 220 1 

Albuquerque, New Mexico 87102 

CLitNl 
LAB 

DATE RECEIVED 
DATE ANALYZED 

WATER QUALITY ANALYSIS 

I 
I 
I 
I 
I 
I 

Locat ion ^e/uxL P , ^ t > A i <J ^ A J A , / * 
j / t i / s u Time ^ t o l l e d t e d By Q ^ f c ^ 

SAMPLING CONDITIONS 

Sample Location 
Date 

Samp. Type 
Color 

Odor/Taste 
Water Level 

Datum 

pH 
Cond 
Temp 

Flow Rate 
Elevation 

Remarks on sampling and preservation 

WATER CHEMISTRY 

[ ] Mg 
• K _ 
[ ] Na 
[ ] ST — 

l i t e r plastic cool to 4° C 

I 
I 
I 
I 
I 
I 
I 
f 
I 

_mg/l 
mg/l 
_mg/l 
mg/l 
mg/l 

{ { TPS 87AZ mq/l 

[ ] HC03_ 
[ ] C03 

[ ] Cl 
[ ] F 
[ ] S04 

[ ] TSS 

mg/l 
mg/l 
mg/l 
mg/l 
_mg/l 
mg/l 

] Ba 
] Cd 
] Cr 
] Pb 

500 ml plastic HNO3 to pH 2 
mg/l 
mg/l 
mg/l 
mg/l 
mg/l 

[ ] Ag 
[ ] Se 
[ ] Fe 
U Mn 
[ ] Hg 

mg/l 
mg/l 
mg/l 
mg/l 
_mg/l 

[ ] N03 

[ ] NH4: 

500 ml plastic H2S04 to pH 2 
mg/l [ ] TOC mg/l 
mg/l [ ] TKN -mg/l 

250 ml glass TOX 
(use 6.25 mg NaS04 i f free 

Cl is present) 

Remarks on Analyses: 

mg/l 

VOA bottles 
\*4 Benz AJI) mg/l [ ] Toi 
i r X y l mg/l [ ] SCAN" 

250 ml glass H3P04 CuS04 
"nTPhenol mg/l 

ng/1 

[ ] Gr Al mg/l [ ] Gr Bet mg/l 

Shipped or delivered to lab by 
Date ^ 

I hereby c e r t i f y that to the / best of my knowledge water samples (amt/size 
) were obtained to accordance with 's 

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

Signature 
Address 
Attn: 

RECEIVING LABORATORY 

_A11 Samples received intact. 
List samples missing or damaged 

Date Received A ~ / ^ - T i m e / / ) ' . f~2 /&ft? 



Hants, L I+A 500 Copper Avenue N Y 
Suite 220 V 
Albuquerque, New Mexico 87102 

CLitNl 
LAB 

DATE RECEIVED 
DATE ANALYZED 

Sample Location 
Date tf lo/gs 

WATER QUALITY ANALYSIS 

Time Co 11 ec^ted By /C&L^zZ 

SAMPLING CONDITIONS 

Samp. Type p,^ ^ j L ^ 
Color sUu.-< T.>«ki 

Odor/Taste x < 
Water Level 

Datum 

pH 
Cond 
Temp 

Flow Rate L^j 
Elevation 

Remarks on sampling and preservation Q'^fCc <oa—i 

X. 1 l i t e r plastic cool to 4° C 
[ ] HC03 mg/l 

WATER CHEMISTRY 

[ ] Ca 
[ ] Mg 
[ ] K 
[ ] Na 
[ ] Si~ 
H L T f t S ? ^ mg/U [ ] TSS 

mg/l 

_mi 
mg/T? 

" — / V 
_ " * y 

[ ] CO3 
[ ] c i 

: [ ] F 
n cn. 
L J 

mg/l 
_mg/l 
mg/l 

mg/l 

[ ] N03 

t i NH4: 

500 ml plastic H2SO4 to pH 2 
mg/l [ ] TOC mg/l 
mg/l [ j TKN mg/l 

• 250;4fr glass TOX 
(use 6.25 mgNaS04 i f free 

Cl is present) 

Remarks on Analyses: 

mg/l 

[ ] Ba 
[ ] Cd 
[ ] Cr 
[ ] Pb 

500 ml plastic HNO3 to pH 2 
_mg/l 
mg/l 
mg/l 
mg/l 
mo /1 
•—3* * 

[ ] Ag 
[ ] Se 
[] Fe 
[ ] Mn 
Tl Mn 

mg/l 
mg/l 
mg/l 
mg/l 
mg/l 

.2, VOA bottles 
Benz mg/l [ ] To! 
Xyl mg/l [ ] SCAN 

mg/l 

250 ml glass H3PO4 CuS04 
U~Phenol mg/l 

[] Gr Al mg/l [ ] Gr Bet mg/l 

Shipped or delivered to lab by 
Date ^ 

I hereby c e r t i f y that to the best of my. knowledge water samples (amt/size 
) were obtained to accordance with 's 

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

Signature 
Address _ 
Attn: 

RECEIVING LABORATORY 4 
All Samples received intact. 
List samples missing or damaged 

Date Received ^ ^ I T ^ f Time //)1<R) t*^*^ 
A 4 1 L . 



J^K^tH 5°° Copper Avenue HJ Consuttants.ua. ^ j£ { 

Albuquerque, New Mexico 87102 

CLitNl 
LAB 

DATE RECEIVED 
DATE ANALYZED 

WATER QUALITY ANALYSIS 

Sample Location /-W^<; Jton' cLuj*xs4< 
Date t j f f / / p i Time l t J L D Collected By 

Samp. Type u\,L 
Color 

Odor/Taste 
Water Level 

Datum 

i t * <> 

SAMPLING CONDITIONS 

pH 
Cond 
Temp 

Flow Rate 
Elevation 

Remarks on sampling and preservation 

[ ] Mg 
[] K 
[] Na 
[] Si 

p C 1 0 0 , 0 0 0 
1 l i t e r plastic cool to 4° C 

mg/l [ ] HC03 mg/l 
[ ] C03 mg/l 
[ ] Cl mg/l 
[ ] F rag/1 
[ ] S04 mg/l 
[ ] TSS mg/l 

WATER CHEMISTRY 

_mg/l 
mg/l 
mg/l 
mg/l 

j^f TPS fl^a/i mq/l 

JAs 
] Ba 
] Cd 
] Cr 
] Pb 

500 ml plastic HNO3 to pH 2 
mg/l 
mg/l 
mg/l 
mg/l 
_mg/l 

[ ] Ag 
[ ] Se 
[ ] Fe 
[ ] Mn 
[ ] Hg 

_mg/l 
mg/l 
_mg/l 
mg/l 
_mg/l 

[ ] N03 

[] NH4: 

500 ml plastic H2SO4 to pH 2 
mg/l [ ] TOC mg/l 
mg/l [ j TKN _mg/l 

250 ml glass TOX 
(use 6.25 mg NaS04 i f free 

Cl is present) 

Remarks on Analyses: 

mg/l 

T VOA bottles 
X BenTTv) mg/l [ ] Toi 
[ ] Xyl mg/l [ ] SCAN 

250 ml glass H3PO4 CuS04 
TTPhenol mg/l 

mg/l 

[ ] Gr Al mg/l [ ] Gr Bet_ mg/l 

Shipped or delivered to lab by 
Oate ? 

I hereby c e r t i f y that to the best of my knowledge water samples (amt/size 
) were obtained to accordance with 's 

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

Signature 
Address 
Attn: 

RECEIVING LABORATORY 

1 All Samples received intact. 
List samples missing or damaged 

4-/r-££LTime lAiMj^t^ Date Received 
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Federal Register / Voi . 50. No. 28 / Monday, February 11, 1985 / Proposed Rules 5637 

Dated: December 26,1984 
Valdas V. Adamkus, 
Regional Administrator. 
[FR Doc. 65-3330 Filed 2-8-85: 8.45 am] 
BILUHC COOC HSM-M-M 

I 

40 CFR Part 261 

[WH-FRL-2TO-3] 

Hazardous Waste Management 
System; Identification and Listing of 
Hazardous Waste 

AGENCY: Environmental Protection 
Agency. 
ACTION: Notice of availability of data 
und 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 
got to any wastes from secondary 

astewater treatment such as sludges 
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 fWH-562), U.S. 
Environmental Protection Agency, 401M 
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. 401M Street SW.. Washingtoa 
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) 424-9346 
or at (202) 362-3000. For technical 
information contact Robert Scarberry, 
Office of Solid Waste (WH-562B). U.S. 
Environmental Protection Agency, 401 M 
Street, SW„ Washington. D.C. 20460. 
(202) 476-6725. 
SUPPLEMENTARY INFORMATION:. 

I . Background 

""•and 

•list c 
•40C 

On May 19,1980, as part of its final 
d interim final regulations 

lementing Section 300X of RCRA. 
published (in interim final form) a 

of hazardous wastes (Subpart D of 
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. 

I I . 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 foUowing 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 
API separators and DAF units, indicate 
the presence of toxic organic 
constituents including benzene and 

' Envirex. Inc t( a manufacturer of aewage, water 
and tvsate treatment and water conditioning 
equipment for many luea. Including application* in 
the petroleum refining Induitry. 

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. 

I I I . 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 12,1980). The petitioner 
argued that the May 19 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. Likewise, 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 
wa^erholding tanks). 

After reviewing and evaluating the 
rulemaking petition, the Agency 
concluded that the listings should be 
modified 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 API 
separators and DAF units. In the 
November 12,1980 notice, the Agency 
proposed 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" and "Primary oil / 
solids/water separation sludge in the 

I 



5638 Federal Register / Vol . 50. No. 28 / Monday. February 11, 198o , Proposed Rules 

petroleum refining industry," 
respectively. 

Among other things, the comments 
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., API separator 
followed by DAF). This use of the term 
secondary treatment is confusing 
because biological oxidation of 
wastewaters is commonly referred to as 
secondary wastewater treatment, as 
compared to primary wastewater 
treatment consisting of physical 
processes such as sedimentation, 
flocculation, flotation, and filtration. No 
discussion of sludge from biological 
treatment of wastewaters [eg., activated 
sludge, trickling filters, etc.) is present in 
either the background listing document 
or the Envirex petition. Furthermore, 
neither of these documents includes 
sludges from physical oil/solids/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.' 

l ist of Subjects in 40 CFR Part 261 

Hazardous materials. Waste 
treatment and disposal. Recycling. 

Dated: February 5.1985. 
(ack W. McGraw. 
Acting Assistant Administrator. 
(FR Doc. 85-3331 Filed 2-8-85:8:45 am] 
B1LUNQ C0OC 16*0 10 M 

DEPARTMENT OF HEALTH AND 
HUMAN SERVICES 

Public Health Service 

42 CFR Parts 4, 59a, 63 and 64 

National Library of Medicine Programs 

AGENCY: Public Health Service. HHS. 

'The background tiding document and the 
Envirex rulemaking petition are available in the 
public docket at the addreaa cried above. 

'The Agency alio la concerned, however, with 
weondary aludgea from biological treatment of 
"f inery wastewater*. To thia end, we are currently 
evaluating theae waatea aa part of the petroleum 
refining tnduatry atudies program to determine 
whether they alao ahould be liated aa hazardous. 

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 administrative requirements, 
and (4) revoke Part 63 (Trainceships) 
which is obsolete. 
DATES: 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. A l l comments received 
are available.to the public at the above 
address from 9:00 ajn. 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) 498-4606. 
SUPPLEMENTARY INFORMATION: O n 
November 21.1979, the Public Health 
Service published a notice of intent to 
develop 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 already 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 59a.l6(b)(2) of the proposed 
rules would liberalize the current 
f 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. 

• 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, provisions 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 i 64 J3 has been 
removed because the programs which 
require it are no longer in the regulations 
and section 393 of the Public Health 
Service Ac t 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 
economic 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 

3. Sections 4.5. and 59a.4, 59a.l4, 
59a.l6. 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 ILS.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.O. 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 i n i t i a l meeting of September 17, 1984 i t was decidec that a l l 
waste streams which are disposed of in the evaporation ponds would be 
governed by this Discharge Plan. These streams are: 

o Effluent from the oil/water separator 
o Effluent from the water softener 
o Boiler blow down 
o Effluent from the o i l recovery system 
o Liquid effluent from the heat exchanger bundle 

cleaning area 
o Other liquid effluent which may be periodically 

discharged into the conveyance ditch 

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 Connpr Avenue N W Suite 990. Albiicmernii<=> Mm« M 



I f 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 G r i f f i n , Navajo 
Mr. Joel Carson, Losee, Carson, Dickerson 
M. David Boyer, NMOCD (2 copies) 
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WATER USAGE 

CITY WELL TOTAL 

June, 1984 23,695 X 103 g a l 5,400xl03 gal 29,095,000 
July, 1984 19,799 5,015 24,814,000 

August, 1984 24,073 5,400 29,473,000 

Sept., 1984 20,509 6,170 26,679.000 
Oct., 1984 15,936 10,030 25,966,000 
Nov., 1984 12,042 17,745 29,787,000 

Dec, 1984 12,213 20,445 32,658,000 
Jan., 1985 13,887 14,659 28,546,000 
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EFFLUENT FLOW DATA 

DATE GPD p H 

6"6-84 342,720 u.O 

6-7-84 361,440 1 2 . 5 

6-8-84 361,440 1 1 > 0 

6 " 9 - 8 4 361,440 1 3 > 0 

6-11-84 361,440 1 2 . o 

6-12-84 Cleaning d i tch north of the FCC 13.5 

6-13-84 303,384 1 1 > 0 

6-14-84 342,720 1 3 . 0 

6-15-84 342,720 1 3 > 5 

6-18-84 342,720 9 > 5 

6-20-83 361,440 9 - 0 

6-21-84 342,720 9 > 0 

6-22-84 342,720 1 0 . o 

6-23-84 381,440 9 > 5 

6-25-84 361,440 8 - 5 

6-26-84 342,720 9 > 0 

6-27-84 419,040 9 > 5 

6-28-84 380,160 1 0 . 5 

6-29-84 361,440 1 1 > 0 

6- 30-84 380,160 1 1 - 5 

7 " 2 - 8 4 342,720 1 2 . 5 

7- 3-84 342,720 1 0 . 0 

7-5-84 342,720 g > 5 

7 -6-84 380,160 9 > 5 



( 

EFFLUENT FLOW DATA CONT. 

DATE GPD PH 

7-8-84 361,440 9.5 

7-10-84 361,440 9.0 

7-H-84 342,720 IO.O 

7-12-84 303,840 10.5 

7-15-84 342.720 8.5 

7-19-84 380,160 7.5 

7-20-84 380,160 9.5 

7-23-84 380,160 12.5 

7-24-84 361,440 n . 0 

7-25-84 380,160 12.5 

7-27-81 380,160 u.O 

7- 30-84 361,440 9.9 

8- 2-84 342,720 9.0 

8-3-84 380,160 9.0 

8-6-84 342,720 9 > 0 

8-7-84 342,270 10.o 

8-8-84 361,440 1 1 > 0 

8-9-84 361,440 9.0 

8-14-84 380,160 8 > 0 

8-15-84 380,160 8.5 

8-16-84 419,040 8.0 

8-17-84 380,160 8 > 0 

8-20-84 380,160 7.5 

8-21-84 380,160 7.5 

8-22-84 380.160 8 > 0 



c 
EFFLUENT FLOW DATA CONT. 

DATE GPD PH 

8-23-84 380.160 10.0 

8-24-84 361,440 9.0 

8-27-84 361,440 9.5 

8-28-84 380,160 8.5 
8-29-84 361,440 10.0 

8-30-84 380,160 8.0 

8-31-84 380,160 7.5 

9-5-84 380,160 7.0 

9-6-84 380,160 8.0 

9-7-84 380,160 8.0 

9-10-84 380,160 8.5 

9-11-84 361,440 9.5 

9-12-84 380,160 11.0 

9-13-84 380,160 9.5 

9-14-84 361,440 11.0 

9-17-84 342,720 11.5 

9-18-84 361,440 9.0 

9-19-84 380,160 7.0 

9-20-84 361,440 9.0 

9-21-84 342,720 9.0 

9-24-84 342,720 8.5 

9-25-84 361,440 8.5 

9-26-84 342,720 10.5 

9-27-84 342,720 11.0 

10-1-84 361,440 10.0 

10-2-84 342,720 9.5 



( 

EFFLUENF FLOW DATA CONT. 

DATE GPD PH 

10-3-84 361,440 10.5 

10-4-84 342,720 11.0 

10-5-84 342,720 10.0 

10-8-84 361,440 8.0 

10-9-84 342,720 9.5 

10-11-84 342,720 10.5 

10-12-84 342,720 10.0 

10-15-84 361,440 11.5 

10-16-84 419,040 7.5 

10-17-84 398,880 8.5 

10-18-84 398,880 7.5 

10-19-84 419,040 7.5 

10-22-84 398,880 10.5 

10-23-84 419,040 8.5 

10-24-84 419,040 7.0 

10-25-84 398,880 9.0 

10-26-84 398,880 11.0 

10-29-84 419,040 8.0 

10-30-84 398,880 9.5 

10-31-84 398,880 9.0 

11-1-84 398,880 6.0 

11-2-84 342,720 8.0 

11-5-84 380,160 5.5 

11-6-84 303,384 4.0 

11-7-84 303,384 7.5 
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EFFLUENT FLOW DATA CONT. 

OATE GPO PH 

11-8-84 380,160 8.5 

11-9-84 380,160 7.0 

11-10-84 342,720 8.0 

11-11-84 342,720 9.5 

11-12-84 380,160 9.0 

11-13-84 342,720 8.5 

11-14-84 303,840 8.5 

11-20-84 380.160 7.0 

11-21-84 380,160 9.0 

11-22-84 342,720 10.0 

11-23-84 342.720 9.0 

11-26-84 380,160 8.5 

n_27-84 398.880 10.0 

11-28-84 419,040 10.5 

11-29-84 419,040 8.0 

11- 30-84 380.160 10.0 

12- 3-84 398,880 11.5 

12-4-84 398,880 10.5 

12-5-84 380,160 13.0 

12-6-84 419,040 9.0 

12-7-84 398,880 8.0 

12-10-84 380,160 6.5 

12-11-84 419,040 11.5 

12-12-84 398,880 9.0 

12-13-84 419,040 9.0 



( 

EFFLUENT FLOW DATA CONT. 

DATE GPD PH 

12-14-84 398,880 9.5 

12-17-84 380,160 6.0 

12-18-84 342,720 7.5 

12-19-84 419,040 8.0 

12-20-84 380,160 11.5 

12-21-84 380,160 10.0 

12-26-84 342,720 9.0 

12-27-84 342,720 11.0 

1-2-85 380,160 9.5 

1-3-85 361,440 6.0 

1-4-85 361,440 8.8 

1-7-85 342,720 9.5 

1-8-85 303,384 10.5 

1-9-85 342,720 10.0 

1-10-85 342,720 12.0 

1-11-85 303,384 9.0 

1-14-85 342,720 10.0 

1-15-85 303,384 8.5 

1-16-85 380,160 6.5 

1-17-85 342,720 7.5 

1-18-85 361,440 8.5 

1-21-85 361,440 7.0 

1-22-85 342,720 7.0 

1-23-85 342,720 8.0 

1-24-85 419,040 6.5 



( ( 

EFFLUENT FLOW DATA CONT. 

OATE GPD P H 

1-25-85 361,440 75 

1-28-85 380,160 7 Q 

1-29-85 380,160 7 - 0 

1-30-85 361,440 6 > 0 

1-31-85 342,720 7.5 

2~1-85 361,440 8 > 5 

2~4-85 342,720 7 > 0 

2~5-85 242,720 9 > 0 

2"6-85 361,440 9 - 5 
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TABLE 5-2 
CHEHICAL ANALYSES OF SELECTED WASTE 

STREA.1S AT NAVAJO REFINERY (AFTER' BRAN VOL D, 1984) 
(VALUES IN r,G/L EXCEPT WHERE NOTED)' 

KOCC 3-103 
STANDARDS 

CRUDE UNIT 
PROCESS 

<H, HI, «13) 

CAT. CRACKER 
PROCESS 

BEFORE SOUR HATER 
STRIPPER 

SOUR KATER 
STRIPPER 
EFFLUENT 
(117) 

ALKY. NEUTRALIZING 
SEHER 
(16) 

NO i SD 
DESALTERS 
(#3, 19? 

As 
Ea 
Cd 
Cr 
CN 

F 
Pb 
Hg 
NO, 
Se 
Ag 
U 
Cl 
Cu 
Fe 
Hn 
SO4 

TDS 
Zn 
PH 
Al 
B 
Co 
Ho 
Ni 

Phenols 
TSS 
Cond. 
COD 
NH. 
c 

<0.1 
<0.1 

1.3 

<0.1 

805 
<0.1 
6.3 

9.9 

1202 

64 

<0.1 
<0.1 

0.5 

3.9 

2160 
<0.1 
9.0 

710 

8379 
2320 
ISO 

<0.1 
<0.i 

0.4 

17.0 

560 
0.12 
9.5 

250 

1702 
256 
7.7 

7.8 
<0.1 

10.8 

<1.0 

7.8 

2872 
18.e 
3.6 

2524 

0.26 

8670 
<1 
J.< 

600 
5.0 
U.O 



( 

Table 5-2 (continued! 

BOILERS 

WOCC 3-103 

FARAHETERS 

S.D. 

BOILER 
SLOWDOWN 

(#2) 

N.D. 

HIGH 
PRESSURE 
BOILER 
((18) 

N.D. 

LOK 
PRESSURE 
BOILER 
(tl2) 

As 
hi 

Cd 
Cr 
CN 
F 
Pb 
Hg 
NO, 
Se 
Ag 
U 
Cl 
Cu 
Fe 
nn 
SO 
TDS 
Zn 
pH 
Al 
B 
Co 
no 
Ni 
Phenols 
TSS 
Cond. 
COD 
NH, 
S 

.004 
<.l 
(.01 
<.05 

3.1 
.18 

.2 

(.05 
(.05 
127 
<.03 
1.9 
.07 
1549 
4220 
.06 

11.6 
<1.0 

<.01 
<.5 
<.05 

20 
6000 
116 

.005 
<.l 
(.01 
<.05 

2.2 
.14 

.1 

<.05 
<.05 
73 

<.03 
0.65 
(.03 
1242 
2873 
<.01 
11.6 
<1.0 

.02 
<.5 
<.05 

0 
5000 
0 

.003 
<.l 
<.03 
<.05 

1.5 

<.05 
<.05 
44 

(.03 
0.25 
<.03 
693 
1807 
<.01 
11.2 
(1.0 

.01 
<.5 
<.05 

0 
2800 
0 



Table 5-2 (continued) 

COOL I KG TOWERS 

KQCC 3-103 
STANDARDS 

N.D. COOLING 
TOWER 
BLOWDOWN 

(110) 

S.D. 
ALKY 

C00LIN6 TOWER 
BLOWDOWN 

(tl) 

S.D. 
TCC COOLING 
TOWER 
BLOWDOWN 

N.D. 
FCC 

COOLING TOWER 
BLOWDOWN 
(116! 

As 
Ba 
Cd 
Cr 
CN 
F 
Pb 
Hg 
N 03 

Se 
Ag 
U 
Cl 
Cu 
Fe 
fin 
SO 
TDS* 
Zn 
PH 
Al 
B 
Co 
Ho 
Ni 

Phenols 
TSS 
Cond. 
COD 
NH. 

.004 
<.l 
(.01 
.06 

1.6 
.05 

.5 

<,05 
<.05 
48 

(.03 
.05 
(.03 
1077 
1906 
.48 
7.6 
<1.0 

(.01 
<.5 
<.05 

13 
0 

1850 
0 

(.001 
<.l 
(.01 
1.05 

4.4 
.05 

.75 

<.05 
<.05 
53 

(.03 
.5 
.07 
1461 
2732 
28 
6.9 
<1.0 

.01 
<.5 
<.07 

0 
0 

.011 
<A 
<.01 
<.05 

2.2 
<.05 

(.05 
<.05 
44 

(.03 
<.05 
(.03 
1236 
1694 
<.01 
7.7 
1.0 

.02 
<.5 
<.05 

67 
108 

.001 
<.! 
<.01 
0.22 

1.6 
.05 

<.05 
<.05 
47 

(.03 
(.05 
<.03 
1067 
1973 
.17 
8.0 
<1.0 

.01 
<.5 
<.05 

C 

ieoo 
is 
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March 5, 1985 

Dave Boyer 
NMOCD 
P.O. Box 2088 

Santa Fe, New Mexico 87501 

RE: Responses to Comments: 

Dear Mr. Boyer: 
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. 

Randall T. Hicks 
Vice President 

Enclosure 
RTH/pg 

OiL CONSERVATION DiVISiON 
SANTA FE 

500 Copper Avenue N.W. Suite 220, Albuquerque, New Mexico 87102 (505) 842-0001 



RESPONSE TO NMOCD FEBRUARY 7, 1985 COMMENTS 

DISCHARGE PLAN ISSUES 

1) The attached letter of agreement assures that Navajo will comply with 
Section T-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, i t 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 i f 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. I t 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 i f : 

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

b) Any potential leakage from the evaporation ponds will 
affect ground water with a concentration less than 10,000 
mg/l. 

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. I t is available at most SCS offices. All 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) All 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 
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. 

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 found in the enclosure. 

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

WATER QUALITY 

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. 

5 and 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. All 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/l or less will not be affected by potential leakage (dis

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

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

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

3) That high TDS ground water is a natural condition 
and not due to past practices of Navajo Refining 
Company. 

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

In order to make this demonstration the following tasks will be com

pleted: 

1) Two well points will be installed down 
gradient and one monitor well up gradient from the evap
oration ponds. I f required a third drivepoint will be 
installed down gradient from the ponds. 

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

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

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

Figure 1 shows the proposed location of 1-1/4 inch 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.Cl. The existing wells may 

not establish the precise 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/l 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 points will be completed down gradient from the ponds to 

specifically determine the ground water flow regime. 

Sampling of the Pecos River will also be conducted during a low flow 

period (January-April) to demonstrate that past practices have not 

caused, and potential future wastewater disposal practices w i l l 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 i f and where the ground water which flows beneath the ponds 



discharges to surface water. I t is at this ground water discharge point 

• 
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/l TDS 
and 

2) Stream standards will not be exceeded due to 
to the wastewater disposal practice? 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. 

I 





Table III-7 
Sample Means for All Monitoring Parameters 

Through Fourth Quarter 

Parameter Unit Well Number 
31. 

upgradient 
32 

downgradient 
33 

downgradient 
34 

downgradient 

Indicator 

pH Std Units 7.39 7.29 7.37 7.31 

Specific Conductance um ho/cm 2535 2753 3600 2143 

Total Organic Carbon mg/l 53 57 140 42 

Total Organic Halogen mg/l 0.048 0.100 0.288 0.112 

Total Dissolved Solids mg/l 1776 2529 2711 1614 

Groundwater Quality 

Chloride mg/l 119 160 179 157 

Iron mg/l 0.43 0.18 0.56 0.55 

Manganese mg/l 1.35 0.40 0.30 0.26 

Phenols mg/l 0.002 0.005 0.001 0.002 

Sodium mg/l 88 37 41 101 

Sulfate mg/l - 539 1034 1414 415 

Primary Drinkinq Water 

Arsenic mg/l , 0.005 0.005 0.005 0.009 

Barium mg/l 0.10 0.05 0.05 0.10 

Cadmium mg/l 0.0005 . 0.0005 0.0005 0.0005 

Chromium mg/l 0.0009 0.0014 0.0009 0.0015 

Fluoride mg/l 1.04 1.30 2.78 1.17 

Lead mg/l 0.0029 0.0030 0.0030 0.0036 

Mercury mg/l 0.06 0.06 0:06 0.11 

Nitrate (as N) mg/l 0.005 0.006 0.006' 0.005 

Selenium mg/l 0.005 0.006 0.006 0.005 

Silver mg/l 0.005 0.005 0.005 0.005. 

Endrin mg/l 0.0001 0.0001 0.0001 0.0001 

Lindane mg/l 0.002 0.002 0.002 0.002 

Methyoxychlor mg/l 0.05 0.05 0.05 0.05 

Toxaphene mg/I 0.0025 0.0025 0.0025 0.0025 

2,4-D mg/l 0.05 0.05 0.05 0.05 

2,4,5-TP Silvex mg/l 0.005 0.005 0.005 0.005 

Turbidity Jackson Units 112 31 95 98 

Coliform col/100 ml 0.5 50 0.5 50,000 

*Note : When analytical result reported as less then detect ion l im i t , value assumed to be one 
half of detection l im i t . 
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Table 111-3 
Nor th Colony Landform 

Fi rs t Quarter Groundwater Monitor ing Results 
(Sampled 11-1-82 and 12-1-82) 

Parameter Uni t Wel 1 Number 

l i 32 33 34 
upgradient downgradient downgradient downgradient 

Indicator 

pH Std. Units 7 . 3 1 * 7.41 7.41 7.30 

Specif ic Conductance umho/cm 2545* 2693 3590 2563* 

Totol Organic Carbon mg/ l 63*(49) 240(8) 625(14) 25(64) 

Total Organic Halogen mg/ l 0 .042* 0.102 0.065 0.026 

Total Dissolved Solids mg/ l 1434 2014 2812 1684 

Groundwater Quali ty 

Chloride mg/ l 89(105) 116(125) 163(170) 173(180) 

Iron mg/ l 0.06 <0.0I <0.0I 1.81 

Manganese mg/ l 1.08 0.311 0.521 0.567 

Phenols mg/ l <0.00l . <0.00l <0.00l O.OOI 

Sodium mg/ l 100(86) 35.4(36) 44.4(39) 88.5(92) 

Sulfate mg/ l 423(540) 1049(1120) 1428(1310) 613(430) 

Pr imary Drinkinq Water 

Arsenic mg/ l <0.0I <0.0I <0.0I O . O I 

Barium mg/ l 0.1 <0. l O . l 0.1 

Cadmium mg/ l <0.00l <0.00l <0.00l O.OOI 

Chromium mg/ l O.OOI <0.001 <0.00l 0.004 

Fluoride mg/ l 1.15 1.28 2.70 1.28 

Lead mg/ l 0.002 0.001 0.001 0.005 

Mercury mg/ I <0.0004 <0.0004 O .0004 • O . 0 0 0 4 

N i t ra te (as N) mg/ l 0.1 0.1 <0 . l O . l 

Selenium mg/ l <0.0I <0.0I O .OI O . O I 

Silver mg/ l <0.0I O . O I O .OI O . O I 

Pesticides & Herbicides ND ND ND ND 

Radioact iv i ty samples not analyzed due to high TDS 

Turbid i ty Jackson Units 75 40 30 190 

Col i form col/100 ml 1 200 1 200,000 

average of four replicates 

values in parentheses are the results of resampling (12-1-82) and reanalysis. 
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Table III-4 
North Colony Landfarm 

Second Quarter Groundwater Monitoring Results 
(Sampled 2-24-83) 

Parameter Uni t Well Number 

upgradient 
32 33 

downgradient downgradient 
34 

downgradient 

Indicator 

pH Std Units 7.0 6.7 6.8 7.1 

Specific Conductance umho/cm 2135* 2300 3030 1900 

Total Organic Carbon mg/ l 88* 10 20 20 

Total Organic Halogen mg/ l 0 .038* 0.037 0.017 0.043 

Total Dissolved Solids mg/ l 1810 3290 2790 1510 

Groundwater Quali ty 

Chloride mg/ l 120 150 150 140 

Iron mg/ l 0.88 0.09 0.30 0.03 

Manganese mg/ l 1.5 0.439 0.234 0.260 

Phenols mg/ l 0.006 <0.00l 0.001 0.005 

Sodium mg/ l 81 33 40 43 

'Sulfate mg/ l 690 990 1450 440 

Pr imary Drinkinq Water 

Arsenic mg/ l <0.0I <0.0I O .OI O . O I 

Barium mg/ l 0.2 <0. l O . l 0.1 

Cadmium mg/ l <0.00l <0.00l O.OOI O.OOI 

Chromium mg/ l 0.002 0.004 0.002 0.001 

Fluoride mg/ l 1.3 1.7 3.5 1.4 

Lead mg/ l <0.00l <0.00l O.OOI O.OOI 

Mercury mg/ l <0.0004 <0.0004 O.0004 O . 0 0 0 4 

Ni t ra te (as N) mg/ l <0 . l <0 . l O . l O . l 

Selenium mg/ l <0.0I <0.0I O . O I O .O I 

Silver mg/ l <0.01 <0.0I O . O I O .O I 

Pesticides & Herbicides — ND ND ND ND 

Radioact iv i ty samples not analyzed due to high TDS 

Turbidi ty Jackson Units 175 40 1 10 75 

Col i form col/100 ml -1 1 1 •1 

average of four replicates 
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Table III-5 
North Colony Landfarm 

Third Quarter Groundwater Monitoring Results 
(Sampled 7-14-83) 

Parameter Unit Well Number 

upgradient 
32 

downgradient 
33 

downgradient 
34 

downgradient 

Indicator 

pH Std Units 7.56* 7.59 7.46 7.47 

Specific Conductance umho/cm 3040* 3900 5100 2400 

Total Organic Carbon mg/l 37* 14 21 25 

Total Organic Halogen mg/l <0.05* 0.184 0.748 0.336 

Total Dissolved Solids mg/l 2130 2730 3570 1680 

Groundwater Quality 

Chloride mg/l 130 200 200 140 

Iron mg/l O.OI 0.32 0.74 0.09 

Manganese mg/l 0.814 0.335 0.165 0.085 

Phenols mg/l O.OOI O.OOI O.OOI O.OOI 

Sodium mg/l 86 37 40 61 

Sulfate mg/l 520 1000 1480 330 

Primary Drinkinq Water 

Arsenic mg/l O.OI O.OI O.OI • 0.01 

Barium mg/l 0.1 O . l O . l 0.1 

Cadmium mg/l O.OOI O.OOI O.OOI O.OOI 

Chromium mg/l O.OOI O.OOI O.OOI O.OOI 

Fluoride mg/l 0.82 I.l 2.5 1.0 

Lead mg/l 0.003 0.003 0.005 0.003 

Mercury mg/l <0.0004 O.0004 O.0004 O.0004 

Nitrate (as N) mg/l O . l O . l 0.1 0.3 

Selenium mg/l O.OI O.OI •O.OI O.OI 

Silver mg/l O.OI O.OI O.OI O.OI 

Pesticides & Herbicides — ND ND ND ND 

Radioactivity samples not analyzed due to high TDS 

Turbidity Jackson Units 75 40 220 40 

Coliform col/100 ml 1 1 1 1 

average of four replicates 
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Parameter 

Indicator 

PH 

Specific Conductance 

Total Organic Carbon 

Total Organic Halogen 

Total Dissolved Solids 

Table Hl-6 
North Colony Landfarm 

Fourth Quarter Groundwater Monitoring Results 
(Sampled 10-3-83) 

Unit 

Std Units 

umho/cm 

mg/l 

mg/l 

mg/l 

Well Number 
j j - 32 

upgradient downgradient 
33 34 

downgradient downgradient 

7.40 

2076 

26* 

0.063* 

1730 

2120 

12 

0.077 

2050 

7.82 

2680 

20 

0.321 

1670 

7.36 

1710 

75 

0.044 

1580 

Groundwater Quality 

Chloride mg/l 150 210 210 150 

Iron mg/l 0.77 0.30 1.2 0.28 

Manganese mg/l 1.99 0.502 0.272 0.115 

Phenols mg/l <0.00l O.OOI O.OOI O.OOI 

Sodium mg/l 85 43 44 62 

Sulfate mg/l 520 1010 1400 260 

Primary Drinkinq Water 

Arsenic mg/l <0.0I O.OI O.OI 0.02 

Barium mg/l <0.l O . l O . l O . l 

Cadmium mg/l <0.00l O.OOI O.OOI O.OOI 

Chromium mg/l <0.00l O.OOI O.OOI O.OOI 

Fluoride mg/l 0.9 I. l 2.4 1.0 

Lead mg/l 0.006 0.006 0.007 0.006 

Mercury mg/l <0.0004 O.0004 O.0004 O.0004 

Nitrate (as N) mg/l <0.l O . l O . l O . l 

Selenium mg/l O.OI 0.01 0.01 O.OI 

Silver mg/l O.OI O.OI O.OI O.OI 

Pesticides & Herbicides — ND ND ND / ND 

Radioactivity samples not analyzed due to high TDS 

Turbidity Jackson Units 123 26 19 88 

Coliform col/100 ml 1 1 1 1 

* average of four replicates 
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RIO GRANDE BASIN 367 

08396500 PECOS RIVER NEAR ARTESIA, NH 
(Surveillance program station) 

LOCATION.—Lat 32*S0'27*, long 104*19*23*, in NW%NW% sec.18, T.17 S., R.27 £., Eddy County, Hydrologic Unit 
13060007, on left bank 250 f t (76 ra) upstream from bridge on State Highway 83, 4.3 ni (6.9 km) east of Artesia, 
7.0 ni (11.3 km) upstream from Rio Penasco, 17 mi (27.4 km) upstream from McMillan Dao, and at mile 503.9 
(810.8 km). Prior to Apr. 3, 1981, at site 250 f t (76 a) downstream. 

DRAINAGE AREA.—15,300 mi 2 (39,630 W ) , approximately (contributing area). 

HATER—DISCHARGE RECORDS 

PERIOD OF RECORD.—September 1905 to June 1909, August 1909 to current yeaa*. 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(H). 1920, 1923, 1931-36. WSP 1712: 1906(H), 
1908-11(M), 1919, 1921-23(M), 1929, 1931-32(H), 1935-36(H), 1937, 1939(H), 1941(H). See also PERIOD OF RECORD. 

GAGE.—Water-stage recorder. Datum of gage is 3,291.92 f 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 f t (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 km*), 1959 
determination, above station. 

AVERAGE DISCHARGE.—46 years, 244 ft3/s (6.910 nP/s), 176,800 acre-ft/yr (218 hm3/yr). 

EXTREMES FOR PERIOD OF RECORD.—Haxiaum discharge probably occurred Hay 30, 1937, when a discharge of 51,500 f t 3 / 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 D), 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 f w s (2,320 m3/s). The second highest flood occurred July 25, 1905, discharge below Rio Penasco, 

* 50,300 f t 3 / s (1,420 mVsj, based on gain in storage and s p i l l from Lake McMillan. The floods- in-August 1893and— 
October 1904 damaged McMillan Dam and washed out Avalon Dam. 

EXTREMES FOR CURRENT YEAR.—Maximum discharge, 2,070 f t 3 / 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 t V s (57 m3/s); minimum, 1.3 f t 3 / s (0.037 m^/s) 
Sept. 2. 

0ISCMARSE, Ik CUBIC «ET PER SECONCs KATES TEAR OCTOBER 1981 TC SEPTEMBER f m 
"EAN VALUES 

0*T OCT MOV oec JAN »EB mm APR ftr JUk JUL *LC SEP 

1 56 96 59 S3 58 49 23 its 24 7C 25 2.1 
2 S3 95 62 53 57 49 24 845 19 SS 30 1.3 
3 87 88 62 53 56 48 24 734 16 154 37 4.9 
4 57 63 62 S3 56 42 25 517 • 13 483 57 129 
S 95 7 7 62 52 56 4C 25 246 11 S37 87 564 

6 117 92 42 51 56 39 24 177 1C 620 56 6S4 
7 109 104 62 51 56 39 23 143 11 76C 34 684 
< 249 93 62 51 56 40 24 117 E.6 740 32 713 
9 182 83 41 51 55 41 24 1C6 7.3 80C 22 744 

:1« 164 7 1 tC so 56 40 22 98 7.7 93C 18 7S0 

11 168 67 tc 50 59 38 26 ei 6.4 920 15 758 
12 153 64 6C 50 59 36 27 66 11 E8C e.c 755 
11 127 64 tc SC 59 39 29 38 7.5 110C 6.C 769 
14 107 6* 6C 50 58 41 26 so S.S 90C 6.C 842 
15 »? 45 «C 115 38 39 26 si 5.3 911 5.C 973 

1e tt 65 6C i:c 59 35 SSC so 5.7 9CC 6.C 1240 
17 • 78 64 59 126 59 35 662 46 13 878 6.5 966 
18 73 60 se 11C 55 36 715 38 8.6 849 5.5 710 
19 71 55 se 62 51 35 7S2 35 9.2 798 6.C 324 
20 69 58 se 6* 49 34 aos 32 e.i 549 4.C 454 

21 67 58 S7 • 49 49 32 832 24 1.3 19C 4.5 3C7 
22 67 59 56 77 49 31 SSC 22 8.1 146 3.5 256 
23 72 S6 55 89 48 32 87S 19 14 106 3.5 2C3 
24 60 S4 SS It 46 29 965 20 11 67 4.C 181 
25 66 5 J 54 78 49 26 tit 27 E.6 92 4.0 166 

26 97 53 54 74 49 25 $•2 '• 25 (.9 SS 7.C 165 
27 101 SO 54 69 49 25 tie 27 E.O 3E 30 , 148 
ae 94 52 54 ES 49 26 812 22 e.9 39 35 128 
29 102 54 53 ei 24 81S 26 7.8 31 20 99 
3C 103 S6 53 40 - -» 21 77C 19 IS 25 IC 82 
31 93 S3 se 20 25 -— 22 7.C 

TCTAL 3160 2053 1«CS 2C9S 151S 1086 12345 44CS 305.S 1466S S94.S 13772.3 
MEAk ' 1C3 (S.4 58.2 67.6 54.2 35.0 412 151 1C.2 473 19.2 459 
•Ml 269 104 62 120 59 49 965 8E5 24 11CC 87 1240 
Nik S3 5C S3 50 »t 20 22 19 5.3 22 3.5 1.3 
AC-'T 6310 407C 3S8C 41tC 3C10 21SC 2449C 9290 «06 2909C nec 27320 

Cti. Tf 1981 TCTAL 33C49.E PEAM 90.6 MAX lit HIS 3.C AC-M 6559C 
•Tt Ti 1982 TCTAL S81C4.3 MAN 159 MIX 1240 mm 1.3 AC-FT 11523C 



RIO GRANDE BASIN 
08396500 PECOS RIVER NEAR ARTESIA, NN 

WATER-QUALITY RECORDS 
Continued 

371 

SPECIFIC CONDUCTANCE (MICROHHOS/CN AT 25 DEG.* C), WATER YEAR OCTOBER 1981 TO SEPTEMBER 1982 
ONCE-DAILY 

DAY OCT NOV DEC JAN FEB MAR APR MAY JUN JUL AUG SEP 
1 8650 6130 9810 9900 10200 11000 13700 2780 10600 11200 8220 7430 
2 8580 6400 10100 10000 10300 11100 14200 2830 11200 11100 8S10 8100 
3 8890 6610 10100 9960 10200 11200 14300 2820 11900 9080 7980 9270 
4 5750 6580 9350 10100 10300 11300 14000 3070 12800 3720 6550 9690 
5 5780 7030 9270 10000 10200 11300 13800 3190 15600 3010 3940 3080 

6 9220 6350 8840 10100 10200 11300 i 3510 15200 2410 4390 2020 
7 9200 6320 9180 10200 10200 11100 3710 15400 1720 4650 1690 
8 5300 6190 9170 10100 10100 11200 •1 • IN •• -*4090 16900 1600 5780 1550 
9 5260 6720 9440 10100 10100 11100 

• 
4370 16400 1370 6930 1520 

10 5230 7150 9870 10200 9920 11100 - — 4600 15800 1380 7030 13S0 

11 5210 7550 9850 10400 9870 11500 ___ 4790 16700 1310 7950 1270 
12 4070 8000 9890 10100 10600 11706 5190 17300 1230 9500 1120 
13 4060 8350 9900 10100 10200 11800 5340. 18700 1180 9810 1090 
14 5360 8390 9940 9820 10100 ' 11500 ... 5930 21100 1400 9880 1030 
15 6070 8700 9700 9830 10200 11600 ___ 6370 20600 1170 10500 350 

16 6690 8880 9750 9850 9940 11500 6870 18700 1120 12400 920 
17 7090 8980 9620 1120C >690 12100 7760 20600 1100 12700 970 
18 7080 8250 10000 11200 10000 12100 7630 22200 1100 15600 930 
19 7720 9080 10000 9240 10100 11800 8140 17600 1110 15900 1260 
20 8030 9070 10100 9310 10100 12000 8910 ' 16400 1230 16700 1380 

21 8290 9280 10100 109-' 0 ic -oo 1220G 10700 17900 1560 16400 1430 
22 * 8320 9220 10100 10500 10-30 12100 10700 17200 1570 16000 2000 
23 8330 9510 102SC 1C30G 12C00 10200 17400 1770 17000 1320 
24 8400 9480 10200 - i " 7 " n 12700 4.0200 17600 1770 16400 1940 
25 7680 9700 10100 -- ̂  • . oo — — 13000 1S000 2080 16700 2230 

26 7140 9670 10100 • 1 .1. . 10400 14000 2760 18200 2150 
27 6430 9910 10400 9120 11000 12900 2840 10300 14100 3430 19300 2730 
28 6440 9900 10400 9150 10900 13100 2820 10100 14800 4170 18700 2900 

—29 5820- 9850 10300 9620 12900 2800 9930 18300 4480 25200 3120 
30 5800 9670 10400 10000 13400 2830 9680 7430 5210 7460 3530 
31 6090 — 10100 10200 13800 — 10700 7980 7180 — 
MEAN 6840 8230 9880 9880 10300 11900 7780 7030 16200 3070 11700 2660 
WTR YR 1982 MEAN 8790 MAX 25200 MIN 350 

SPECIFIC CONDUCTANCE (HICROHHOS/CM AT 25 DEC.* C) , RECORDER MAXIMUM, MINIMUM, AND MEAN, 
WATER YEAR OCTOBER 1981 TO SEPTEMBER 1982 

DAY 

1 
2 
3 
4 
5 

6 
7 
8 
9 
10 

11 
12 
13 
14 
IS 

16 
17 
18 
19 
20 

21 
22 
23 
24 
25 

26 
27 
28 
29 
30 
31 
MONTH 

FEBRUARY MARCH 

MAX MIN MEAN 

APRIL 
14800 13000 14000 
14800 12700 13400 
14400 12200 • 13300 
14400 12500 13400 
14300 12200 13200 

13100 12100 12500 
13400 12100 12700 
14000 11800 12700 
13500 11700 12400 
12700 10800 11700 

12100 10400 11200 
11400 10000 10800 
10700 2600 9710 
10100 2100 9400 
10700 2S00 8920 

9000 4370 5870 
4310 3790 4020 
3820 2850 3560 
2940 2700 2810 
2780 2690 2730 

2720 2580 2660 
2640 2560 2590 
2580 2550 2560 
2710 2540 2610 
2790 2570 2680 

2700 2580 2620 

MAY 

14800 2100 8230 
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WO GRANDE BASIN 315 

08396500 PECOS RIVER HEAR ARTESIA, HH 
(Surveillance prograa atatlon) 

10CATI0R."Lat 32,30'27", long 104*19'23*, ln "WkNWk aae.18, T.17 S., R.27 E., Eddy County, Hydrologic Dale 
13060007, on left bank 250 ft upattaaa froa bridge oa State Highway 83, 4.3 al aaac of Artesia, 7.0 ai upstream 
(ro* Rio Tanaaco, 17 ml upatteae froa McMillan Baa, aad at a l l * 503.9. 

PIA1NAGS AREA.—15,300 a l 2 , approximately (contributing area). 

HATER-DISCHARGE RECORDS 

•gglOD Of RECORD.—September 1905 to Jon* 1909, August 1909 to currant yaar. Monthly discharge oaly for sons 
period*, published in WSP 1312 and 1712. Records for Aug. 22-31, 19*14, and October 1936 to April 1937, 
published ln WSP 763 and 828, respectively ara not reliable aad should not be used. Prior to February 1936, 
published aa 'near Dayton." 

UVISEO RECORDS.— WSP 1312 snd 1512: 1913, 1915, 1917-18(H), 1920, 1923, 1931-36. VSP 1712: 1906(H), 1908-1KM), 
1919, 1921-23(H), 1929, 1931-32(M), 1933-36(10, 1937, 1939(H), 1941(H), See alao PERIOD OF RECORD. 

CAGE."Hater-atage recorder. Datun of gaga ia 3,291.92 ft National Caodatlc Vertical Datua of 1929. See WSP 1923 
or 2123 for history of change* prior to Apr. 5, 1941. Apr. 3, 1941 to Apr. 2, 1981, water-stag* recorder at * 
• i t * 250 ft dowa*tr*aa at aaa* datua. 

IE HA SKS.—Racordt fair. Floe regulated by Santa Rons Lake (station 08382810) alnce April 1980, by Lake Sunaer 
(•tattoo 08384000) alnce Auguet 1937, and by Two Rivera Reservoir (station 08390600) since July 1963. 
Dl*«r*loa* and groued-vatsr withdrawal* for irrigation of about 154,000 acraa. 1959 determination, above 
•tattoo. 

AVE RACE DISCHARGE.—47 yaarc, (1937-83), 243 f t 3 / * , 176,100 acr.-ft/yr. 

CXTREHES FOR PERIOD OF RECORD.—Maxlaua discharge probably occurred Hay 30, 19 37, when a dlaehaxge of 31,500 f t 3 / * 
•aa aaaaured by alope-aree aethod at a point 15 al upatrtfaa, gage height, 14.7 f t , s i t * end datua then la u*«l 
a* floe at tiae* ln 1934, 1946-47, 1953-54, 1957. 1964-65. 

CXTREHES 00TSIDE PERIOD OF RECORD .—Greatest flood since st least 1893 occurred Oct. 2, 1904, dlachsrga not 
d*t«taln*d; th* peak inflow to Lake McMillan, which include* Rio Fenssco and Fouraila Draw, wsa aatiaatad at 
82,000 ft /a. Tha *eeond hlghaat flood occurred July 23, 1905, dlachsrge below Rio Fenaaca, 50,300 ft /a, baaed 
on gain ln storage and sp i l l froa Lake McMillan. The flood* ln Auguac 1893 and October 1904 daaaged McMillan 
Paa and waahed out Avalon Daa. 

IXTtEKES FOR CURRENT TEAR.--Maxi*ua "Uncharge, 895 f t 3 / * Hay 16, gage height, 6.39 f t , ae peak above baae of 2.000 
ft J/a; alnlaoa, 0.17 ftJ/« Aug. 21. 

DISCHARGE, IH CUBIC FEET PB* SECOHD, HATER TEAR OCTOBER 1982 TO SEPTEMBER 1983 
H1AB VALORS 

BAT O C T H0V DEC JAH F E B MAR APR NAT JFJN JDL AUG SEP 

1 73 7 1 73 63 6 1 43 26 14 7A 7 . 9 98 363 
2 202 66 68 6 2 60 48 22 20 77 SO 96 405 
3 645 62 69 59 59 47 24 2 1 73 242 92 440 
4 429 59 66 65 58 46 29 24 . 68 5 9 1 90 4 9 2 
3 231 5 1 62 64 60 42 32 23 45 630 76 458 

4 193 58 56 64 6 2 38 33 189 38 716 36 487 
7 157 57 37 64 68 40 44 544 34 730 33 518 
t 129 6 1 55 63 68 37 47 637 3 1 740 26 5 2 1 
9 113 55 56 68 66 35 S3 685 28 760 26 746 

10 97 49 6 1 68 63 34 64 7 2 1 26 730 19 727 

11 88 49 62 69 62 34 69 729 22 7 4 2 13 656 
12 74 5 1 73 69 6 1 34 68 750 16 760 10 690 
1) 69 53 73 69 60 34 38 798 13 780 1 1 683 
14 62 52 72 63 38 34 3 1 825 IS 803 11 6 2 2 
15 6 2 3 1 74 62. S7 34 SO 8 7 2 18 

t 
7 9 2 10 614 

16 78 46 74 6 1 56 3 1 38 873 17 860 12 614 
i ; 77 44 68 6 0 5 1 27 36 8 2 2 I S 843 8 . 0 607 
i t 77 46 67 39 48 28 39 816 14 637 3 . 8 595 
19 78 47 64 58 46 27 31 839 12 819 3 .7 600 
10 8 1 47 62 SB 46 27 23 794 1 1 806 5 . 4 527 

31 8 1 47 60 6 1 45 27 20 802 11 818 4 . 7 424 
21 78 47 38 ' 64 43 29 19 796 13 802 5 . 3 219 
ii 74 45 38 65 45 25 21 713 1 1 8 3 2 S.S 166 
l i 72 44 58 69 43 23 21 313 9 . 0 S IS 4 . 7 133 
25 70- 43 56 70 46 24 23 203 9 . 0 8 2 1 3 . 1 100 

24 72 4 3 36 70 46 29 23 133 10 829 6 . 7 88 
11 75 30 59 70 44 32 13 109 20 839 8 . 1 76 

:t 78 57 57 69 43 33 IS 92 10 720 7 . 4 74 
2% 78 64 57 66 — 34 IS 8 1 13 300 3 . 6 74 
»9 73 77 63 63 — 31 12 7 1 10 202 63 73 
H 7 1 — 6 1 6 1 30 — 69 — 119 302 

* T » l 3837 1592 1959 2000 1531 1039 1 0 6 1 14400 7 6 7 . 0 20 5 5 5 . 9 1 1 2 4 . 0 12798 

»>»«, 124 5 3 . 1 6 3 . 2 6 4 . 3 5 4 . 7 3 3 . 5 3 3 . 4 465 2 3 . 6 663 3 6 . 3 4 27 
• * 1 643 77 7* 70 68 48 69 873 77 860 302 746 
••S 62 4 1 33 58 43 23 12 14 9 . 0 7 . 9 4 . 7 74 
4 ; . r T 7610 3160 3890 3970 3040 2060 2100 18560 1520 4 0 7 7 0 2230 25380 

'•»•• T« 1982 TOTAL 3 8 4 3 4 . 3 NEAR 160 MAX 1240 MIN 1.3 AC-FT 115900 

• f t xB.- 1983 T01AL 6 2 6 6 3 . 9 MEAN 17 2 MAX 873 N I H 4 . 7 AC-FT 124 300 



110 GRANDE AASIN 
083*4500 PECOS RIVER HEAR ARTESIA, HM — ContlaM* 

WATER-QUALITY RECORDS 

SPECIFIC CONDOCTAHCE (HICROMHOS/CH AT 23 DEC.* C), HATER TEAR OCTOBER 1982 TO SEPTEMBER 1983 
ONCE—DAILY 

DAY OCT NOV DEC JAH FEB HAR APR MAY JON JOL AOC SEP 

1 3000 6070 7160 8520 8540 10200 12100 14500 4830 13200 1890 2940 
2 3990 6180 6900 8230 8530 10100 12500 14400 3190 13300 2180 2830 
3 1940 6230 6830 866,0 8720 9890 13200 13300 5330 13400 2720 2300 
4 1530 6720 6900 8430 8700 10300 10900 11900 5060 13700 3070 1390 
3 1680 6800 6830 S430\ 8700 10400 10900 10700 4810 17600 2900 1520 

6 1860 7190 6890 8260 8580 10400 9930 11000 6070 16600 3180 1120 
7 1980 7140 7200 8410 8550 10800 10200 4020 6470 15300 3940 1090 
8 2270 6760 7330 8290 8280 10900 9120 3670 6470 1280 4680 1060 
9 2710 6880 7540 8580 8430 11200 9470 ' 3090 6960 1250 5660 1100 
10 2740 6890 8230 8110 8410 11300 9890 3040 7950 1170 3140 1160 

11 4060 7210 7160 8050 8360 11300 9710 2920 8160 1130 5970 1050 
12 4630 7380 7460 8050 8580 11400 9640 2920 8890 1130 6770 997 
13 3280 7310 7480 7950 8740 11500 8460 2890 9920 1130 9300 1010 
14 5480 7560 7450 8080 8790 11700 8440 2850 11900 1100 8820 981 
15 5890 7670 7330 7940 8800 11600 8800 2940 10300 1060 8660 1050 

16 5590 7670 6970 7960 9000 11700 8660 2870 10300 1060 9000 1070 
17 5380 7790 6940 8550 9490 12100 8270 2690 9260 1170 9020 1090 
18 5280 7870 7080 8530 9770 12400 8620 2630 11700 1010 8110 1090 
19 5220 7900 7300 8780 9840 12400 9310 2430 12800 960 9160 1110 
20 5210 8320 7550 8870 9970 12400 9470 2430 13000 980 8950 1080 

21 4940 8360 7810 8740 9920 12700 10800 2420 13500 970 8860 1110 
22 5110 8370 7990 8300 9890 12100 11300 2400 14200 960 9730 1300 
23 5280 8280 8150 8430 9970 12100 12700 2430 13800 960 11200 1430 
24 5530 8180 8320 8430 10100 12700 13200 2740 11700 960 11000 1910 
25 5500 8030 8460 8120 9820 13400 13100 2790 12200 1030 11100 2030 

26 5490 7800 8500 8050 9950 13200 12100 2850 6250 1010 15400 2780 
27 3280 7570 8360 8140 10000 12500 12800 2960 5640 1080 18500 3020 
28 5310 7540 8340 8140 9950 10900 14700 3080 6990 1470 18000 3410 
29 5400 7 620 8310 6240 10900 14600 3180 10900 1530 13800 3680 
30 5380 7120 8210 8330 10900 15100 4270 11400 1650 14200 4350 
31 3670 8610 8430 11300 4570 1730 12900 —-
MEAN 4410 7*10 7600 8320 9160 11500 10900 4870 9070 4220 8520 1740 

WTR YR 1983 MEAR 7300 HAZ 18500 NIH 960 

TEHPERATORE HATER (DEC.* C ) , VATER YEAR OCTOBER 1982 TO SEPTEMBER 1983 
ONCE-DAILY 

DAY OCT NOV DEC JAN FEB HAR APR MAY JOH JUL AOC ' SEP 

1 25.0 17.5 10.0 .5 8.0 18.0 12.0 17.0 19.0 30.0 24.0 29.0 
2 22.0 14.0 9.5 3.0 9.0 18.0 14.0 20.5 25.0 28.0 30.0 26.0 
3 19.0 13.0 5.0 .0 9.5 18.3 19.5 15.0 25.0 30.3 30.3 26.0 
4 19.0 10.0 9.0 .0 7.0 13.5 7.5 20.5 27.5 28.3 29.3 26.5 
3 21.0 13.5 9.0 .3.5 6.5 12.0 8.0 20.0 20.0 25.0 26.0 28.5 

6 23.0 15.0 6.0 5.5 8.5 10.0 5.0 21.0 23.0 25.0 23.3 24.5 
7 19.0 11.0 10.0 4.5 8.0 14.5 7.0 18.0 27.5 23.5 * 30.0 27.0 
8 21.0 12.0 6.0 6.5 12.5 19.0 8.0 21.0 27.0 26.0 28.5 27.0 
9 18. C 17.5 7.0 8.5 9.0 18.0 16.0 20.5 22.0 26.5 25.3 25.0 

10 19.0 15.5 5.0 9.0 9.0 21.0 15.5 21.0 21.0 27.0 24.3 23.0 

11 18.0 14.0 5.0 9.5 14.0 12.5 15.0 21.0 31.0 ' 27.0 31.0 
12 13.0 13.0 5.0 8.0 9.0 19.0 20.5 19.5 29.0 27.3 25.0 
13 13.5 12.3 9.0 6.5 14.0 21.0 15.0 19.0 28.5 27.3 30.0 
14 13.0 9.3 5.0 9.5 10.0 21.0 11.0 18.5 22.5 23.0 26.0 
IS 20.3 8.0 8.0 8.5 15.0 17.0 20.5 16.0 24.5 27.0 29.0 

16 16.0 9.0 5.0 11.0 11.0 16.0 22.0 19.0 30.0 28.0 26.3 
17 - 15.5 8.5 6.0 9.5 12.0 10.0 15.0 21.0 28.0 25.5 30.0 
18 17.0 12.0 7.5 10.0 12.5 18.0 22.0 20.0 32.0 26.0 30.3 
19 21.5 13.0 7.5 11.0 15.0 12.0 15.0 17.0 31.0 28.0 30.0 
20 16.0 15.0 6.5 11.0 13.0 10.5 23.0 19.0 29.0 25.0 28.0 

21 18.5 14.5 7.0 -*9.0 13.0 11.0 13.5 18.0 27.0 27.0 29.0 
22 13.0 12.5 7.5 7.0 10.0 17.0 15.0 18.5 27.3 28.0 26.5 
23 18.0 7.5 7.0 9.0 13.0 14.5 15.0 20.5 24.0 26.0 25.0 
24 16.0 8.5 10.5 S.S 13.0 12.0 23.3 24.0 23.0 26.5 25.0 
23 15.5 7.0 6.5 11.0 12.0 14.5 18.0 21.0 21.5 27.5 31.0 

26 15.0. 5.0 9.0 9.0 10.3 16.0 18.0 24.5 27.0 25.5 27.0 
27 17.0 4.5 4.0 7.S 13.0 11.0 26.0 20.5 23.0 29.0 30.3 
28 15,0 6.3 4.0 12.0 11.3 15.0 23.0 25.0 21.0 28.0 26.0 
29 18.0 9.0 3.0 10.0 20.0 23.0 23.0 31.0 29.5 25..0 
30 17.0 11.0 3.0 8.0 21.5 18.5 25.0 29.0 29.5 29.0 
31 16.5 —- 2.0 11.0 23.0 — 19.5 -— 27.5 27.0 

MEAN 18.0 11.3 6.5 7.5 l i .0 16.0 16.5 20.0 26.0 27.0 27.5 

27.0 
26.0 
24.0 
25.0 
24.3 

25.3 
23.0 
25.0 
24.0 
26.0 

22.0 
20.0 
17.J 
22.0 
20.0 

25.0 
25.0 
27.0 
23.0 
22.5 

24.3 

WTR YR 1983 MEAR 17.3 MAS 32.0 MlH 
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Tf* T*^pf7 RIO GRANDE BASIN 

V? 08396500 PECOS RIVER NEAR ARTESIA, NM 
% ^ ( S u r v e i l l a n c e program s t a t i o n ) 

LOCATION.--Lat 32°50'27", long 104°19'23", i n NŴ NWi sec.18, T.17 S., R.27 E., Eddy County, Hydrologic U n i t 
13060007, on l e f t bank 250 f t (76 m) upstream from bridge on State Highway 83, 4.3 mi (6.9 km) east o f A r t e s i a , 
,7.0 mi (11.3 Jem) upstream from Rio Penasco, 17 mi (27.4 km) upstream from McMillan Dam, and a t m i l e 503.9 
(8J0.8 km). P r i o r t o Apr. 3, 1981, a t s i t e 250 f t (76 m) downstream. 

DRAINAGE AREA.—15,300 m i 2 (39,630 km 2), approximately ( c o n t r i b u t i n g a r e a ) . 

WATER-DISCHARGE RECORDS 

PERIOD OF RECORD.—September 1905 t o June 1909, August 1909 to c u r r e n t year. Monthly discharge o n l y f o r some 
perio d s , published i n WSP 1312 and 1712. Records f o r Aug." 22-31, 1934, and October 1936 t o A p r i l 1937, 
published i n WSP 763 and 828, r e s p e c t i v e l y are not r e l i a b l e and should not be used. P r i o r t o 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 a l s o PERIOD OF RECORD. 

GAGE.—Water-stage recorder. Datum of gage i s 3,291.92 f t (1,003.376 m) N a t i o n a l Geodetic V e r t i c a l Datum of 1929. 
See WSP 1923 or 2123 f o r h i s t o r y o f changes p r i o r to Apr. 5, 1941. Apr. 5, 1941 t o Apr. 2, 1981, water-stage 
recorder at s i t e 250 f t (76 m) downstream a t same datum. 

REMARKS.—Water-discharge records f a i r . Flow r e g u l a t e d by Santa Rosa Lake ( s t a t i o n 08382810) since A r p i l 1980, by 
Lake Sumner ( s t a t i o n 08384000) since August 1937, and by Two Rivers Reservoir ( s t a t i o n 08390600) since J u l y 
1963. Diversions and ground-water withdrawals f o r i r r i g a t i o n of about 154,000 acres (620 km 2), 1959 
d e t e r m i n a t i o n , above s t a t i o n . 

AVERAGE DISCHARGE. — 4 6 years, 244 f t 3 / s (6.910 m3/s) , 176,800 a c r e - f t / y r ('218 hm 3/yr). 

EXTREMES FOR PERIOD OF RECORD.—Maximum discharge probably occurred May 30, 1937, when a discharge o f 51,500 f t 3 / s 
(1,460 m3/s) was measured by slope-area method a t a p o i n t 15 mi (24.1 km) upstream, gage h e i g h t , 14.7 f t 
(4.48 m), s i t e and datum then i n use; no f l o w a t times i n 1934, 1946-47, 1953-54, 1957, 1964-65. 

EXTREMES OUTSIDE PERIOD OF RECORD.—Greatest f l o o d since a t l e a s t 1893 occurred Oct. 2, 1904, discharge not 
determined; the peak i n f l o w t o Lake McMillan, which includes Rio Penasco and Fourmile Draw, was estimated a t 
82,000 f t 3 / s (2,320 m 3/s). The second highest f l o o d occurred J u l y 25, 1905, discharge below Rio Penasco, 
50,300 f t 3 / s (1,420 m 3/s), based on g a i n i n storage and s p i l l from Lake McMillan. The f l o o d s i n August 1893and 
October 1904 damaged McMillan Dam and washed out Avalon Dam. 

EXTREMES FOR CURRENT YEAR.—Max imum discharge, 2,070 f t 3 / s (58.6 m 3/s) a t 2230 hours Sept. 15, gage h e i g h t , 10.15 f t 
(3.094 m) from floodmarks, no other peak above base o f 2,000 f t 3 / s (57 m 3/s); minimum, 1.3 f t 3 / s (0.037 m3/s) 
Sept. 2. 

DISCHARGE/ IK CL3IC FEET PER SECCNC/ WATER TEAR OC708EK 1581 TC SEPTEKEER 1982 
KEAN VALUES 

OAT OCT NOV DEC JAN FEB KAR APR HAT JUL AtC SEP 

1 56 96 59 53 58 49 23 S£5 24 7C 25 2.1 
2 53 95 62 . 53 57 49 24 845 15 55 30 1.3 
3 87 88 62 53 56 48 24 754 16 154 37 4.9 
4 57 83 62 53 56 42 25 517 13 4E3 57 129 
5 95 77 62 52 56 4C 25 246 11 537 87 564 

e 117 92 62 51 56 39 24 177 JC 62C 56 654 
7 109 104 62 51 56 39 23 143 11 76C 34 684 
6 269 93 62 51 56 40 24 117 E.6 74C 32 713 
5 182 83 61 51 55 41 24 1C6 7.3 80C 22 744 

10 1c4 71 6C , 50 56 40 22 58 7.7 93C 18 750 

11 168 67 6C 50 59 38 26 £1 6.4 920 15 758 
12 153 64 6C 50 59 36 27 66 11 £8C E.C 755 
1 J 127 64 6C 5C 59 39 25 58 7.5 11 CC 6.C 769 
14 107 64 6C 50 58 41 28 50 5.5 50C 6.C 842 
15 95 65 6C 115 58 39 26 51 5.3 911 5.C 973 

n 86 65 6C 12C 59 35 55C 50 5.7 9CC 6.C 1240 
17 75 64 55 12C 59 35 662 48 13 876 6.5 966 
18 73 60 5E 11C 55 36 71 5 38 E.6 845 5.5 710 
19 71 55 58 62 51 35 752 35 5.2 798 6.C 324 
20 69 58 5S 64 45 34 805 22 £.1 549 4.C ' 454 

21 67 58 57 69 49 32 832 26 £.3 190 4.5 3C7 
22 67 59 56 77 49 31 S5C 22 £.1 146 3.5 256 
23 72 56 55 69 48 32 675 19 14 106 3.5 2C3 
24 80 54 55 So 48 29 965 20 11 87 4.C 181 
25 66 53 54 7b 49 26 86E 27 £.6 92 4.0 166 

2o 97 53 54 74 49 25 So2 25 6.9 55 7.C 165 
2? 101 50 54 69 49 25 81E 27 £.0 3E 30 148 
26 94 52 54 65 49 26 812 32 6.9 39 35 128 
29 102 54 53 61 24 815 36 7.8 31 20 99 
3C 103 56 53 60 21 77C 29 1? 25 10 82 
31 93 53 58 20 25 22 7.C 

1CKL 31 c C 2053 18C5 2C55 1515 1C56 1 2345 466 5 3C5.5 1 4665 594 .5 13772.3 
* E A N 1C3 66.4 58.2 67.6 54.2 35.0 412 151 1C.2 472 15.2 459 
KAX 269 10* 62 120 59 49 965 S£5 24 11CC £7 1240 
"If, 53 5C 53 50 4 C 20 22 19 5.3 22 3.5 1.3 
'C-F 1 6310 4C7C 358C 4 1 6 C 3C10 215C 2445C 92SC 60s 2509C 118C 2732C 

367 

CAL <R 1981 TCTAL 33C69.6 CEAN 9C.6 MAX 7E8 "IN 3.C AC-FT 65S9C 
k i t >K 1932 TCTAL 5S1C4.3 KEAN 159 MAX 1240 Hit, 1.3 AC-FT 1152DC 



19^5^ 
1 f R RIO GRANDE BASIN 

083965UC) PECOS RIVER NEAR ARTESIA, NM — Continued 
WATER-QUALITY RECORDS 

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 d a i l y . 111 micromhos Aug. 31, 19 
WATER TEMPERATURES: Maximum, 36.0oC July 27, 1966, July 25, 1969; minimum, 0.0°C on many days during winter 
months of most years. 

SEDIMENT CONCENTRATIONS: Maximum da i l y , 21,300 mg/L Aug. 1, 1962; minimum d a i l y , 0 mg/L on several days in 
December, 1982 

SEDIMENT LOADS: Maximum da i l y , 193,000 tons (166,000 tonnes) Sept. 26, 1955; minimum d a i l y , 0 tons (0 tonnes) 
on many days during July 1953, July and August 1954, July 1957, July to October 1964, December, 1982. 

EXTREMES FOR CURRENT YEAR.— 
SPECIFIC CONDUCTANCE: Maximum da i l y , 25,200 micromhos Aug. 29; minimum d a i l y , 111 micromhos Aug. 31. 
WATER TEMPERATURES: Maximum, 35.5°C Sept. 1; minimum, 2.0°C Jan. 15. 
SEDIMENT CONCENTRATIONS: Maximum da i l y , 6,350 mg/L Apr. 17; minimum d a i l y , 0 mg/L on several days in December 
SEDIMENT LOADS: Maximum da i l y , 11,300 tons (10,300 tonnes) Apr. 17; minimum d a i l y , 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 CHEM 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) CAC03) 

(00061) (00095) (90095) (00400) (00403) (00020) (00010) (00300) (00340) (00900) 
DEC 
02. . . 1300 60 10000 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 2870 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
NESS, CALCIUM 
NONCAR- DIS
BONATE SOLVED 
(MG/L (MG/L 

DATE CAC03) AS CA) 
(00902) (00915) 

DEC 
02... 2483 650 
APR 
01... 3105 710 
16.. . — — 
26... 1499 520 
AUG 
31... 1869 520 

MAGNE
SIUM, 
DIS
SOLVED 
(MG/L 
AS MG) 
(00925) 

SODIUM, 
DIS
SOLVED 
(MG/L 
AS NA) 
(00930) 

SODIUM 
AD

SORP
TION 
RATIO 

(00931) 

250 1300 11 

360 2200 17 

73 150 1.7 

160 1100 11 

POTAS BICAR CAR
SIUM, BONATE BONATE 
DIS ITFLD ITFLD 
SOLVED (MG/L (MG/L 
(MG/L AS AS 
AS K) HC03) C03) 
(00935) (99440) (99445) 

10 — — 

18 180 .00 

4.2 200 .00 

12 

CHLO FLUO
SULFATE RIDE, RIDE, 

DIS DIS DIS
SOLVED SOLVED SOLVED 
(MG/L (MG/L (MG/L 

AS S04) AS CL) AS F) 
(00945) (00940) (00950) 

2100 2500 .8 

2600 4000 .9 

1500 190 .7 

1800 1800 .7 

SOLIDS, NITRO PHOS
SILICA, SUM OF NITRO GEN, NITRO NITRO PHORUS, 
DIS CONSTI GEN, N02+N03 GEN, GEN, NITRO PHOS ORTHO, CARBON, 
SOLVED TUENTS , N02+N03 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... 9.0 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 
31... 10 5460 .20 .12 .130 1.1 1.4 .090 .050 5.3 



RIO GRANDE BASIN 
08396500 PECOS RIVER NEAR ARTESIA, NM 

WATER-QUALITY RECORDS 

373 
Continued 

TEMPERATURE WATER (DEG.0 C), RECORDER MAXIMUM, MINIMUM, AND MEAN, WATER YEAR OCTOBER 1981 TO SEPTEMBER 1982 

DAY 

10 

11 
12 
13 
14 
15 

16 
17 
18 
19 
20 

21 
22 
23 
24 
25 

26 
27 
28 
29 
30 
31 
MONTH 

DAY 

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 
NOTE: 

MIN 

FEBRUARY 

MAX MIN 

MARCH 

MAX MIN MEAN 

JUNE 

MAX MIN MEAN 

JULY 

MAX MIN MEAN 

APRIL 
17.5 14.5 16.5 
20.5 11.5 16.0 
17.5 10.0 14.0 
22.5 11.5 16.5 
22.0 11.0 16.5 

18.5 11.5 15.0 
18.5 12.5 15.5 
21.5 11.5 16.5 
20.0 13. 5 17.0 
22.0 13.5 18.0 

23. 5 13.0 18.5 
24.5 16.0 20.5 
26.0 16.5 21.5 
22.5 17.0 20.0 
24.0 13.5 18.5 

20.0 15.5 18.0 
17.5 15.5 16.5 
17.5 10.0 15.5 
16.5 15.0 16.0 
16.5 15.5 16.0 

15.5 14.0 14.5 
14.0 12.5 13.5 
12.5 11.5 12.0 
12.0 11.5 11.5 
14.0 12.0 12. 5 

14.5 14.0 14.0 

26.0 

MAX 

33. 5 
33.5 

10.0 

MIN 

AUGUST 

28.0 
28.0 

16.0 

MEAN 

31.0 
31.0 

MAX MIN MEAN 

MAX MIN MEAN 

SEPTEMBER 

35.5 
32.0 
31.5 

24.0 
24.5 
22.0 

29.0 
27.0 
24.5 

NUMBER OF MISSING DAYS OF RECORD EXCEEDED 20% OF YEAR 
35.5 22.0 27.0 



RIO GRANDE BASIN 
96500 PECOS RIVER NEAR ARTESIA, NM 

WATER-QUALITY RECORDS 
- Continued 

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) (T/DAY) (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 7 .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 0 .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 
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 .55 21 2.0 
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 
25 66 15 9 1.3 9 1.3 8 1.7 5 .66 12 .84 

26 92 24 10 1.4 7 1.0 8 1.6 4 .53 11 .74 
27 75 •20 9 1.2 3 .44 6 1.1 2 .26 11 .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 
31 38 9.5 1 .14 7 1.1 16 .86 
TOTAL ._- 3447.8 129.4 17.23 45.63 18-41 39.31 

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) (T/DAY) (MG/L) (T/DAY) (MG/L) (T/DAY) (MG/L) (T/DAY) (MG/L) (T/DAY) 

APRIL MAY JUNE JULY AUGUST SEPTEMBER 
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 6860 59 9.1 664 693 
5 26 1.8 300 531 53 1.6 4550 6600 79 19 4280 6520 

6 26 1.7 550 263 46 1.2 3750 6280 54 8.2 3630 6410 
7 60 3.7 454 175 31 .92 3220 6610 34 3.1 2910 5370 
8 25 1.6 279 88 31 .72 2650 5290 142 12 3330 6410 
9 44 2.9 234 67 22 .43 2150 4640 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 31 .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 3790 9210 54 .87 2790 6340 
15 23 1.6 40 5.5 22 .31 3900 9590 35 .47 24 00 6310 

16 5800 9780 38 5.1 23 .35 3310 8040 41 .66 2450 8200 
17 6350 11300 35 4.5 27 .95 3090 7330 34 .60 2650 6910 
18 4270 8240 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 7C40 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 5690 36 1.8 16 .60 480 137 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 .81 66 15 
31 34 2.3 3 -t 2.6 34 .64 — 

TOTAL — 97298.5 — 17804.2 25.59 — 110599.9 95.66 95306.38 
TOTAL LOAD FOR YEAR: 324828.01 IONS. 
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WATER-QUALITY RECORDS 
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SPECIFIC CONDUCTANCE (MICROMHOS/CM AT 25 DEG.0 C), WATER YEAR OCTOBER 1981 TO SEPTEMBER 1982 
ONCE-DAILY 

DAY OCT NOV DEC JAN 
1 8650 6130 9810 9900 
2 8580 6400 10100 10000 
3 8890 6610 10100 9960 
4 5750 6580 9350 10100 
5 5780 7030 9270 10000 

6 9220 6350 8840 10100 
7 9200 6320 9180 10200 
8 5300 6190 9170 10100 
9 5260 6720 9440 10100 

10 5230 7150 9870 10200 

11 5210 7550 9850 10400 
12 4070 8000 9890 10100 
13 4060 8350 9900 10100 
14 5360 8390 9940 9820 
15 6070 8700 9700 9830 

16 6690 8880 9750 9850 
17 7090 8980 9620 11200 
18 7080 8250 10000 11200 
19 7720 9080 10000 9240 
20 8030 9070 10100 9310 

21 8290 9280 1010D 10900 
22 8320 9220 10100 10500 
23 8330 9510 •10200 9750 
24 8400 9480 10200 8340 
25 7680 9700 10100 8310 

26 7140 9670 10100 8730 
27 6430 9910 10400 9120 
28 6440 9900 10400 9150 
29 5820 9850 10300 9620 
30 5800 9670 10400 10000 
31 6090 10100 10200 

MEAN 6840 8230 • 9880 9880 
WTR YR 1982 MEAN 3790 MAX 

FEB 
10200 
10300 
10200 
10300 
10200 

10200 
10200 
10100 
10100 
9920 

9870 
10600 
10200 
10100 
10200 

9940 
9690 
10000 
10100 
10100 

10300 
10300 
10800 
10700 
10800 

10800 
11000 
10900 

10300 
25200 

MAR 
11000 
11100 
11200 
11300 
11300 

11300 
11100 
11200 
11100 
11100 

11500 
11700 
11800 
11500 
11600 

11500 
12100 
12100 
11800 
12000 

12200 
12100 
12000 
12700 
12800 

12900 
12900 
13100 
12900 
13400 
13800 

APR 
13700 
14200 
14300 
• 14000 
13800 

2840 
2820 
2800 
2830 

11900 7780 
MIN 

MAY JUN JUL AUG SEP 
2780 10600 11200 8220 7430 
2830 11200 11100 8510 8100 
2820 11900 9080 7980 9270 
3070 12800 3720 6550 9690 
3190 15600 3010 3940 3080 

3510 15200 2410 4390 2020 
3710 15400 1720 4650 1690 
4090 16900 1600 5780 1550 
4370 16400 1370 6930 1520 
4600 15800 1380 7030 1350 

4790 16700 1310 7950 1270 
5190 17300 1230 9500 1120 
5340 18700 1180 9810 1090 
5930 21100 1400 9880 1030 
6370 20600 1170 10500 350 

6870 18700 1120 12400 920 
7760 20600 1100 12700 970 
7630 22200 1100 15600 930 
8140 17600 1110 15900 1260 
8910 16400 1230 16700 1380 

-10700 17900 1560 16400 1430 
10700 17200 1570 16000 2000 
10200 17400 1770 17000 1820 
10200 17600 1770 16400 1940 
13000 15000 2080 16700 2230 

10400 14000 2760 18200 2150 
10300 14100 3430 19300 2730 
10100 14800 4170 18700 2900 
9930 18300 4480 25200 3120 
9680 7430 5210 7460 3530 

10700 7980 7180 

7030 16200 3070 11700 2660 
350 

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

MAX MIN MEAN 

FEBRUARY 

MIN MEAN 

MARCH 
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 

MAX MIN MEAN 

APRIL 
14800 13000 14000 
14800 12700 13400 
14400 12200 13300 
14400 12500 13400 
14300 12200 13200 

13100 12100 12500 
13400 12100 12700 
14000 11800 12700 
13500 11700 12400 
12700 10800 11700 

12100 10400 11200 
11400 10000 10800 
10700 2600 9710 
10100 2100 9400 
10700 2500 8920 

9000 4370 5870 
4310 3790 4020 
3820 2850 3560 
2940 2700 2810 
2780 2690 2730 

2720 2580 2660 
2640 2560 2590 
2580 2550 2560 
2710 2540 2610 
2790 2570 2680 

2700 2580 2620 

14800 2100 8230 

MIN 

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

MIN MEAN 

JUNE 

MAX MIN MEAN 

JULY 

MIN MEAN 

AUGUST 
7480 
8530 
9630 

SEPTEMBER 
6880 7210 
7230 
7430 

7930 
8920 

6 
7 
8 
9 
10 

11 
12 
13 
14 
15 

16 
17 
18 
19 
20 

21 
22 
23 
24 
25 

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 OCT 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 27.5 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 27.5 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 30.5 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 9.5 7.5 11.5 
27 17.0 14.0 9.0 12.0 9.0 
28 18.5 12.0 8.0 8.5 9.5 
29 19.0 12.0 9.0 12.0 
30 20.0 10.0 10.0 9.0 
31 14.0 10.0 6.0 

MEAN 19.5 12.5 10.0 7.0 9.5 
WTR YR 1982 MEAN 18.5 MAX 33. 

12.0 27.0 28.0 31.5 24.0 25.0 
13.5 18.0 27. 5 24. 5 31.5 24.0 22.5 
13.0 20.0 28.0 33.5 30.5 32.0 24.5 
18.0 19.5 27.0 25.0 27.0 28.5 21.0 
17.0 18.0 23.5 28.0 31.0 32.0 22.0 
19.5 28.0 28.0 31.0 
15.5 18.0 23.0 27.0 27.5 28.5 24.0 

MIN 2.0 



RIO GRANDE BASIN 
0839651575 PECOS RIVER NEAR ARTESIA, NH — Continued' 

WATER-QUALITY RECORDS 

TRACE ELEMENT ANALYSES, WATER YEAR OCTOBER 1981 TO SEPTEMBER 1982 

CHRO
CADMIUM MIUM, CHRO COPPER, 

ARSENIC BORON, 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 5 3 
APR 
01. . . 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 ZINC, 
DIS- 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 ZN) 
(01046) (01051) (01049) (71900) (71890) (01147) (01145) (01092) (01090) 

DEC 
02... . 130 3 2 .1 .2 3 2 30 20 
APR 
01... 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, 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 UNAT) UNAT) CS-137) CS-137) YT-90) YT-90) (PCI/L) AS U) 

(80030) (80040) (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, DDT, 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-
DI- 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) 
(39380) (39388) (39390) (39398) (39410) (39420) (39340) (39530) (39480) 

AUG 
31... <.01 <.01 <.01 <.01 <.01 <.01 <.01 <.01 <.01 < 01 < 01 < 01 < 01 < 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) 
(39600) (39790) (39540) (39400) (39786) (39034) (39250) (39755) 

AUG 
31. . . <.01 <.01 <.01 < 1 <.01 <.10 <.10 <.01 



370 RIO GRANDE BASIN 
08396500 PECOS RIVER HEAR ARTESIA, NM 

WATER-QUALITY RECORDS 
•- Continued 

MICROBIOLOGICAL ANALYSES, WATER YEAR OCTOBER 1981 TO SEPTEMBER 198 2 

COLI STREP
FORM, TOCOCCI 
FECAL, FECAL, 
0.7 KF AGAR 
UMMF (COLS. 
(COLS./ PER 

DATE 100 ML) 100 ML) 
(31625) (31673) 

DEC 
02. . . 130 280 
APR 
01. . . 73 390 
16. .. — 500 
26... 340 — 
AUG 
31. .. K35 K110 

INSTANTANEOUS SUSPENDED SEDIMENT AND PARTICLE SIZE, WATER YEAR OCTOBER 1981 TO SEPTEMBER 1982 

SEDI SED. SED. 
MENT, SUSP. SUSP. 

STREAM- SEDI DIS FALL FALL 
FLOW, MENT, CHARGE, DIAM. DIAM. 

INSTAN TEMPER SUS SUS % FINER % FINER 
TIME TANEOUS ATURE PENDED PENDED THAN THAN 

DATE (CFS) (DEG C) (MG/L) (T/DAY) .002 MM .004 MM 
(00061) (00010) (80154) (80155) (70337) (70338) 

OCT 
10. . . 1049 163 18.0 1120 493 — — 
12. . . 1007 157 19.5 1950 827 57 75 
APR 
01... 1200 22 15.5 17 1.0 — — 
16. .. 1022 648 18.0 6690 11700 46 65 
18... 1720 728 17.0 3860 7590 48 60 
22. . . 0836 860 12.0 2720 6320 40 53 
24.. . 1105 980 12.5 2090 5530 — — 
26. . '. 1600 866 16.0 2520 5890 31 29 
30. .. 1738 775 18.0 1880 3930 — — 

MAY 
02. . . 1543 830 17.0 2090 4680 30 38 
04. .. 1737 600 20.0 1170 1900 36 56 
08. .. 1737 117 24.5 245 77 — — 

JUL 
04. . . 0930 13 25.5 5370 188 44 58 
13. . . 1033 7.5 25.0 2220 45 38 51 
18. .. 1104 8.6 26.0 2520 59 22 32 

AUG 
08... 0915 31 25.0 294 25 — — 
SEP 
07. .. 1045 695 24.0 2760 5180 — — 
08. . . 1700 735 25.0 2990 5930 29 38 
22... 1831 225 21.0 1730 1050 — — 
25. . . 0950 169 21.0 854 390 — — 

DATE 

OCT 
10. . . 
12. . 

APR 
01. . 
16.. 
18. . 
22... 
24. .. 
26. 
30. 

MAY 
02. 
04... 
08. 

JUL 
04... 
13. 
18... 

AUG 
08. . 
SEP 
07. . 
08. . 
22. . . 
25. 

SED. 
SUSP. 
FALL 
DIAM. 

% FINER 
THAN 

.016 MM 
(70340) 

95 

87 
89 
80 

62 

60 
77 

85 
80 
50 

59 

SED. 
SUSP. 
FALL 
DIAM. 

% FINER 
THAN 

.06 2 MM 
(70342) 

88 

88 

86 

91 

SED. 
SUSP. 
FALL 
DIAM. 

% FINER 
THAN 

.125 MM 
(70343) 

98 

99 

100 

100 

SED. 
SUSP. 
FALL 
DIAM. 

% FINER 
THAN 

.25 0 MM 
(70344) 

SED. 
SUSP. 

SIEVE 
DIAM. 

% FINER 
THAN 

.06 2 MM 

100 

100 

99 
99 

70 
97 
99 
98 
96 

94 

96 
98 

95 
99 

47 

95 

100 
J00 

SED. 
SUSP. 

SIEVE 
DIAM. 

% FINER 
THAN 

.125 MM 

100 

100 
100 
100 

100 

99 
100 

SED. 
SUSP. 

SIEVE 
DIAM. 

% FINER 
THAN 

.250 MM 
(70331) (70332) (70333) 

100 
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^^•RIO GRANDE BASIN 

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

LOCATION.—Lat 32°50'27", long 104° 19' 23", in NWijNŴ  sec.18, T.17 S., R.27 E., Eddy County, Hydrologic Unit 
13060007, on l e f t bank 250 f t (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.A km) upstream from McMillan Dam, and at mile 503.9 
(810.8 km). Prior to Apr. 3, 1981, at si t e 250 f t (76 m) downstream. 

TreAINAGE AREA.—15,300 m i 2 (39,630 km 2), 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 A p r i l 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), 
1908-1KM), 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 f t (1,003.376 m) National Geodetic Vertical Datum of 1929. 
See WSP 1923 or 2123 for history of changes pri o r to Apr. 5, 1941. Apr. 5, 1941 to Apr. 2, 1981, water-stage 
recorder at site 250 f t (76 m) downstream at same datum. . 

REMARKS.—Water-discharge records f a i r . Flow regulated by Santa Rosa Lake (station 08382810) since A r p i l 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 i r r i g a t i o n of about 154,000 acres (620 km 2), 1959 
determination, above station. 

AVERAGE DISCHARGE.—45 years, 246 f t 3 / s (6.967 m 3/s), 178,200 acre-ft/yr (220 hm 3/yr). 
EXTREMES FOR PERIOD OF RECORD.—Maximum discharge probably occurred May 30, 1937, when a discharge of 51,500 f t 3 / s 

(1,460 m3/s) was measured by slope-area method at a point 15 mi (24.1 km) upstream, gage height, 14.7 f t 
(4.48 m), s i t e 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 f t 3 / s (2,320 m3/s). The second highest flood occurred July 25, 1905, discharge below Rio Penasco, 
50,300 f t 3 / s (1,420 m 3/s), based on gain in storage and s p i l l 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 f t 3 / s (30.6 m3/s) Aug. 13, gage height, 7.21 f t (2.198 m), no 
peak above base of 2,000 f t 3 / s (57 m 3/s); minimum, 2.8 f t 3 / s (0.079 m3/s) July 27. 
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DISCHARGE:, I N CUBIC FEET PER SECOND, HATER YEAR OCTOBER 1980 TO SEPTEMBER i9f>i 

MFAN VALUFS 

DAY OCT NOV DEC JAN FFB WAR APR HAY JUN JUL AUG SEP 

1 149 77 66 42 45 18 9.3 13 712 36 3R 26 
2 132 81 65 39 43 19 12 11 733 75 18 70 
3 124 78 66 41 43 25 13 14 740 49 13 60 

103 82 64 42 44 31 10 107 74? 113 13 44 

W 
92 81 62 43 45 36 9.4 87 7S5 71 20 57 

6 78 72 62 43 47 33 11 48 788 46 18 3B2 
7 69 66 59 42 46 3S 15 358 732 27 21 477 
ft 65 64 55 44 47 30 15 192 718 19 26 446 
9 62 62 40 45 47 19 12 114 685 14 153 779 
10 64 57 49 45 45 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 27 441 169 231 144 
13 60 48 49 44 42 16 14 17 40B 175 744 124 
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 43 36 30 22 10 62 34 2B6 84 
17 46 57 48 46 27 30 20 15 47 23 302 79 
IS 46 59 49 48 28 25 19 21 33 74 388 73 
19 47 65 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 40 62 4R 52 39 20 23 13 29 B.8 185 69 
23 48 59 41! 52 39 21 20 12 24 10 136 69 
24 47 57 48 52 39 16 24 7.B 20 6,7 107 68 
25 52 62 47 53 37 11 31 9.3 15 4.0 7J 69 

2« 62 65 47 52 34 14 18 10 61 4.1 60 62 
27 64 65 46 51 31 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 ... 12 19 6.0 36 155 35 63 
30 66 67 45 46 ... 11 15 226 33 139 31 64 
31 74 ... 43 46 ... 10 ... 602 ... 77 29 

TOTAL 2090 1892 1594 1434 1088 673 530.7 2118.6 9432 1867,5 5165 3723 
KEAN 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 31 602 7BB 230 744 477 
MIN 46 44 43 39 27 10 >>.3 6.0 15 3.0 13 26 
AC-FT 4150 3750 3160 2840 2160 1330 1050 4200 18710 3700 10240 73B0 

CAL YR I960 TOTAL 59053.5 
JjJR YR 1981 TOTAL 31601.8 

MEAN 161 MAX 1070 MIN 4.1 AC-FT 117100 
MEAN 86.6 WAX 788 MIN 3.0 AC-FT 62690 



RIO GRANDE BASIN ^ ^ f c 
08396500 PECOS RIVER NEAR ARTESIA, N^^P Continued 

WATER-QUALITY RECORDS 

PERIOD OF RECORD.—Water years 1937 to current year. 
PERIOD OF DAILY RECORD.— 

SPECIFIC CONDUCTANCE: July 19 37 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 dail y , 464 micromhos 

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. 
SEDIMENT CONCENTRATIONS: Maximum daily , 21,300 mg/L Aug. 1, 1962; minimum dail y , 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 dail y , 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, 18,800 micromhos Mar. 27; minimum daily, 600 micromhos July 29. 
WATER TEMPERATURES: Maximum, 35.5°C July 19, 20, 21, Aug. 2; minimum, 3.0°C Nov. 25, Dec. 22, Jan. 20. 
SEDIMENT CONCENTRATIONS: Maximum daily , 13,800 mg/L Aug. 13; minimum dail y , 4 mg/L Dec. 17, Feb. 17. 
SEDIMENT LOADS: Maximum da i l y / 29,300 tons (26,600 tonnes) Aug. 13; minimum d a i l y , 0.29 ton (0.26 tonne) 
Feb. 17. 
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CHEMICAL ANALYSES, WATER YEAR OCTOBER 1980 TO SEPTEMBER 1981 

SPE
STREAM- CIFIC 
FLOW, CON
INSTAN DUCT

TIME TANEOUS ANCE 
DATE (CFS) (UMHOS) 

(00061) (00095) 
NOV 
19... 1100 65 9400 
JAN 
30.. . 1430 46 9500 
MAR 
19... 1400 30 13600 
MAY 
27. . . 1225 19 15400 

JUL 
23. .. 1330 9.3 11200 
SEP 
16... 1400 86 6200 

PH 

(UNITS) 
(00400) 

TEMPER
ATURE, 
AIR 

(DEG C) 
(00020) 

TEMPER
ATURE 
(DEG C) 
(00010) 

OXYGEN, 
DIS
SOLVED 
(MG/L) 

(00300) 

8.0 8.0 7.0 10.9 

8.5 14.0 8:o 11.8 

8.7 26.0 12.0 13.1 

8.0 37.0 29.0 9.9 

8.3 40.0 33.0 7.6 

8.5 28.0 25.0 

OXYGEN 
DEMAND, 
CHEM
ICAL 
(HIGH 
LEVEL) 
(MG/L) 
(00340) 

HARD
NESS 
(HG/L 
AS 
CAC03) 
(00900) 

HARD
NESS, 
NONCAR
BONATE 
(MG/L 
CAC03) 
(00902) 

HARD
NESS 
NONCAR-
BONATE 
(MG/L 
AS 

CAC03) 
(95902) 

68 2400 2200 — 

66 2400 2200 — 

99 3500 — 3500 

130 3300 3200 

180 2500 — 2400 

230 1700 — 1700 

MAGNE
CALCIUM SIUM, 
DIS DIS
SOLVED SOLVED 
(MG/L (MG/L 

DATE AS CA) AS MG) 
(00915) (00925) 

NOV 
19... 590 220 
JAN 
30... 580 240 
MAR 
19... 300 680 
MAY 
27. .. 740 360 

JUL 
23. .. 590 240 
SEP 
16... 430 160 

SODIUM, 
DIS
SOLVED 
(MG/L 
AS NA) 
(00930) 

SODIUM 
AD

SORP
TION 
RATIO 

(00931) 

POTAS
SIUM, 
DIS
SOLVED 
(MG/L 
AS K) 
(00935) 

1200 11 13 

1500 13 11 

2200 16 15 

2500 19 1.3 

1600 14 20 

780 8.2 8.2 

ALKA
LINITY 
LAB 
( MG/L 
AS 
CAC03) 
(90410) 

SULFATE 
DIS
SOLVED 
(MG/L 

AS S04) 
(00945) 

CHLO
RIDE, 
DIS
SOLVED 
(MG/L 
AS CL) 
(00940) 

180 1600 2200 

190 2000 2500 

84 2600 3800 

120 2700 4300 

83 2100 3000 

75 1400 1300 

FLUO
RIDE, 
DIS
SOLVED 
(MG/L 
AS F) 
(00950) 

SILICA, 
DIS
SOLVED 
(MG/L 
AS 

SI02) 
(00955) 

SOLIDS, 
SUM OF 
CONSTI
TUENTS, 

DIS
SOLVED 
(MG/L) 

(70301) 

.2 13 5950 

1.2 45. 6990 

.8 1.8 9650 

.7 9.2 10700 

.7 11 7610 

.7 8.4 4130 

NITRO PHOS
NITRO GEN, NITRO NITRO PHORUS, 
GEN, N02+N03 GEN, GEN, NITRO PHOS ORTHO, BORON, IRON, CARBON, 

N02+N03 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 
(00680) 

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 
HAR 
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 



^|R0 GRANDE BASIN 
08396500 PECOS RIVER NEAR ARTESIA, NM — Continued 

WATER-QUALITY RECORDS 

373 

TRACE ELEMENT ANALYSES, WATER YEAR OCTOBER 1980 TO SEPTEMBER 1981 

CURO-
CADMIUM ' MIUM, CHRO- COPPER, 

ARSENIC BORON, 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 
MAY 
27... 1225 2 2 1100 0 0 3 30 5 

LEAD, MERCURY SELE ZINC, 
IRON, TOTAL LEAD, TOTAL MERCURY SELE NIUM, TOTAL ZINC, 
DIS RECOV DIS RECOVr 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 !IG) AS HG) AS SE) AS SE) AS ZN) AS ZN) 
(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 

TIME 
DATE 

NITRO NITRO NITRO PHOS ARSENIC CADMIUM CHRO
GEN, GEN ,NH4 GEN,TOT PHORUS , TOTAL RECOV. MIUM, 

N02+M03 TOTAL IN BOT TOTAL IN BOT FM BOT RECOV. 
TOT. IN IN BOT. TOM MA IN DOT. TOM MA TOM MA FM BOT
BOT MAT MAT. TERIAL MAT. TERIAL TERIAL TOM MA
(MG/KG (MG/KG (MG/KG (MG/KG (UG/G (UG/G TERIAL 
AS N) AS N) AS N) AS P) AS AS) AS CD) (UC/G) 
(00633) (00611) (00603) (00668) (01003) (01028) (01029) 

DATE 

MAY 
27.. 

27. .. 1225 15 4.1 65 170 0 0 1 

DATE 

COBALT, 
RECOV. 
FM BOT
TOM MA
TERIAL 
(UG/G 
AS CO) 
(01038) 

COPPER, 
RECOV. 
FM BOT
TOM MA
TERIAL 
(UG/G 
AS CU) 
(01043) 

IRON, 
RECOV. 
FM BOT
TOM MA
TERIAL 
(UG/G 
AS FE) 
(01170) 

LEAD, 
RECOV. 
FM BOT
TOM MA
TERIAL 
(UG/G 
AS PB) 
(01052) 

MANGA
NESE, 
RECOV. 
FM BOT
TOM MA
TERIAL 
(UG/G) 

(01053) 

MERCURY 
RECOV. 
FM BOT
TOM MA
TERIAL 
(UG/G 
AS HG) 
(71921) 

ZINC, 
RECOV. 
FM BOT
TOM MA
TERIAL 
(UG/G 
AS ZN) 
(01093) 

MAY 
27.. 0 3 430 5 250 .02 1 

RADIOCHEMICAL ANALYSES, WATER YEAR OCTOBER 1980 TO SEPTEMBER 1981 

TIME 

GROSS 
ALPHA, 
DIS
SOLVED 
(UG/L 
AS 
U-NAT) 
(80030) 

GROSS 
ALPHA, 
SUSP. 
TOTAL 
(UG/L 
AS 
U-NAT) 
(80040) 

GROSS 
BETA, 
DIS
SOLVED 
(PCI/L 
AS 

CS-137) 
(03515) 

GROSS 
BETA, 
SUSP. 
TOTAL 
(PCI/L 
AS 

CS-137) 
(03516) 

GROSS 
BETA, 
DIS
SOLVED 
(PCI/L 
AS SR/ 
YT-90) 
(80050) 

GROSS 
BETA, 
SUSP. 
TOTAL 
(PCI/L 
AS SR/ 
YT-90) 
(80060) 

RADIUM 
226, 
DIS

SOLVED, 
RADON 
METHOD 
(PCI/L) 
(09511) 

URANIUM 
NATURAL 

DIS
SOLVED 
(UG/L 
AS U) 
(22703) 

1225 < 270 1.8 <130 2.9 < 130 2.8 .15 6.9 

PESTICIDE ANALYSES, WATER YEAR OCTOBER 1980 TO SEPTEMBER 1981 

2,4,5-T SILVEX, 
TIME TOTAL TOTAL 

DATE (UG/L) (UG/L) 
(39740) (39760) 

MAY 
27... 1225 .00 .00 
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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) 
MOV 
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, SUSP. SUSP. SUSP. 

STREAM- SEDI DIS . FALL FALL FALL 
FLOW, MENT, CHARGE, DIAM. DIAM. DIAM. 
INSTAN TEMPER SUS SUS % FINER % FINER % FINER 

TIME TANEOUS ATURE PENDED PENDED THAN THAN THAN 
DATE (CFS) (DEG C) (MG/L) (T/DAY) .002 MM .004 MM .016 MM 

(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 7 400 4380 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 HM .125 MM .250 MH .500 MH 
(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... — — — 98 100 — — 
31... — — — 98 100 — — 

JUN 
02... — — — 98 100 — — 
06... 89 100 — — — — — 
13... — — — 89 99 100 — 
14... — — — 95 100 — — 

JUL 
10. .. 93 99 100 — — — — 
10... 
i n 

100 — — — — — — 
JU< • • 

AUG 
14. .. 98 100 — — — — — 
15. .. — — — 98 100 — — 
SEP 
07. . . — — — 95 100 — — 
10... — — — 99 1 00 — — 
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SPECIFIC CONDUCTANCE (MICROMHOS/CM AT 25 DEG.°C), WATER YEAR OCTOBER 1980 TO SEPTEMBER 1981 
ONCE-DAILY 

DAY OCT NOV DEC JAN FEB MAR APR MAY JUN JUL AUG SEP 

. 1 4440 7820 9020 10100 10000 11700 16000 15400 4090 5770 4160 8350 
1 2 4730 7480 8860 10200 10100 11800 16300 16000 3560 5800 4920 8360 
' 3 4950 6530 8630 10200 10100 14700 16300 16500 3300 4060 6020 6160 

4 5050 6670 8560 10200 10400 14700 16100 16600 3300 3990 7950 6130 
5 5200 6500 8630 10300 10500 13200 16100 3590 3260 3990 10200 5180 

6 6150 6580 8710 10200 10600 13300 16100 4530 3210 4510 12900 5180 
7 6930 7030 8710 10300 10500 12000 16100 4410 3000 4490 10600 24 50 

- 8 7220 6980 8780 10300 10500 11900 16400 4350 3070 4510 10600 2450 
9 7760 7170 9090 10300 10700 11400 16400 4510 3020 5710 9530 2650 
10 8250 7650 9620 10300 10600 11300 16100 4760 3070 4040 3900 3310 

11 8170 7880 9710 10300 10900 11500 16200 . 5260 3090 2600 2860 4060 
12 8170 8190 9900 10200 10900 11500 16000 6110 3130 3120 3340 4320 
13 8310 8520 9710 10300 10800 13100 16100 8220 3150 2850 3340 4340 
14 8310 8520 9530 10300 10800 13100 16000 8140 3130 3370 1940 4870 
15 8370 8810 9440 10200 10700 14200 16100 9180 3510 3290 1680 5260 

16 9040 8810 9520 10300 10800 14100 15900 9180 3840 3280 1740 6110 
17 9450 8970 9620 10300 11500 13000 16000 13800 4330 5430 2170 6540 
18 9720 8150 9510 10100 11500 13000 15700 13800 4900 7210 2020 7230 
19 9630 8290 9420 10100 12400 13200 15800 12100 6430 8560 2860 7670 
20 9630 8970 9450 10000 12300 13200 16000 12400 6390 8210 2700 78 20 

21 9540 8000 9520 9900 11600 14000 16000 12400 8560 10000 2310 7950 
22 9450 8000 9520 9900 11500 14000 15700 14800 8630 12700 2390 8350 
23 9630 8120 9620 9900 11300 14000 15700 16400 8280 11200 2790 8350 
24 9200 8120 9710 9810 11300 14000 15700 15500 8210 13400 3860 8230 
25 9200 8060 10100 9450 11500 13600 15700 15600 9020 14700 4240 8230 

26 8880 8060 10000 9450 11500 13600 15400 17300 4490 14700 4720 8160 
27 8000 8460 10000 9280 11700 18800 15400 17300 4510 14900 6050 8430 
28 7700 8460 10000 9450 11700 18600 15600 15500 4670 14600 6470 8430 
29 7700 8970 10100 9630 16000 15600 15900 4670 1080 6320 9180 
30 7760 9040 9980 9900 16000 16000 11400 4630 2940 10800 8630 
31 7880 10000 10000 16000 11400 2870 10900 

MEAN 7880 7960 9450 10000 11000 13700 16000 11400 4680 6710 5380 6410 
WTR YR 1981 MEAN 9200 MAX 18800 MIN 1080 

SPECIFIC CONDUCTANCE (MICROMHOS/CM AT 25 DEG.°C), 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 4100 2800 3570 9300 8100 8580 
2 4900 3100 4220 9300 7230 8430 
3 3900 3200 3580 7040 5990 6450 
4 5100 3900 4470 5930 4970 5330 
5 5300 5050 4970 5010 

6 5050 4780 4940 
7 6100 4760 4170 4460 
8 5200 4140 3C60 3910 
9 7500 7300 7410 2600 3630 3360 3520 

10 9680 3640 6300 4500 3000 3330 3340 2910 3180 

11 3390 2540 2790 3000 2600 2720 3070 2840 2950 
12 3240 2990 3070 2900 1100 2030 3170 2930 3060 
13 3310 2840 3080 2600 1100 1930 3420 3100 3250 
14 2930 27 50 2820 2300 2000 2120 37 30 3380 3570 
15 3730 2960 3330 2000 1800 1950 4210 3710 3990 

16 4500 3710 4090 1900 1700 1760 4410 4160 4230 
17 5600 4400 5000 1900 1600 1740 
18 7700 5600 6630 1900 800 1730 
19 8700 7800 8330 2700 800 2150 
20 8600 7600 8090 3000 2700 2880 

21 8400 2700 2300 2520 . „ 

22 2300 2100 2210 
23 3100 2200 2670 
24 3700 3100 3430 
25 4000 3500 3730 

26 5100 3800 4340 -
27 6000 4800 5530 
28 6400 4800 6000 
29 600 7300 6300 6810 
30 4600 2700 3230 7600 3400 5970 
31 2900 2600 2740 8500 7400 7870 

MONTH 9680 600 4780 8500 800 3510 9300 2840 4680 
YEAR 9680 600 4160 
NOTE: NUMBER OF MISSING DAYS OF RECORD EXCEEDED 20% OF YEAR 



WATER-QUALITY RECORDS 

TEMPER WATER (DEG. °C), WATER YEAR OCTOBER 1980 fPTEMBER 1981 
ONCE-DAILY 

DAY OCT NOV DEC JAN FEB MAR APR MAY JUN JUL AUG 

1 21.0 14.5 7.0 8.0 6.5 15.0 22.0 27.0 21.0 30.5 29.5 
2 25.5 13.0 11.5 8.0 6.5 15.5 16.5 22.5 23.0 25.5 25.5 
3 21.0 15.0 9.0 9.0 5.0 16.5 16.0 20.5 24.0 30.5 26.0 
4 25.0 12.5 8.5 8.5 9.0 11.5 19.0 21.0 24.5 29.5 27.0 
5 19.0 13.5 12.5 9.0 7.0 15.0 18.5 23.5 24.0 30.0 25.0 

6 20.0 15.0 11.5 10.5 7.0 14.5 14.0 25.0 24.5 28.0 25.5 
7 25.5 13.5 12.5 8.0 7.0 9.5 13.5 18.0 26.0 28.5 24.0 
8 20.0 15.5 13.5 8.0 7.5 11.5 20.0 19.0 27.5 33.0 24.0 
9 19.0 19.0 6.5 8.5 11.0 9.5 20.5 23.5 28.0 28.5 25.0 

10 23.0 13.5 5.0 9.0 9.0 10.5 23.0 22.5 28.0 28.5 25.0 

11 22.0 14.5 9.5 8.5 11.0 12.5 18.0 19.5 29.0 29.0 25.5 
12 23.0 15.0 8.5 8.0 5.5 11.0 23.0 27.0 26. 5 25.0 24.0 
13 22.5 14.0 7.5 7.0 5.0 16.0 25.0 25.0 26.0 27.5 23.5 
14 23.0 15.0 6.0 5.0 11.5 15.5 18.0 26.0 25.0 31.0 26.0 
15 18.0 14.5 12.0 6.5 7.5 12.5 16.0 22.5 22.5 28.0 26.5 

16 19.0 14.0 12.0 7.0 8.0 13.0 22.0 23.0 23.0 29.5 24.0 
17 19.0 13.5 12.5 6.0 15.5 17.5 23.0 22.0 25.0 30.0 25.0 
18 19.5 13.0 11.0 5.0 15.0 15.0 18.0 22.5 29.0 32.0 25.0 
19 14.5 5.0 7.0 3.5 18.0 15.0 19.0 26.5 28.0 29.5 26.0 
20 19.0 4.0 5.5 3.0 12.0 15.5 21 . 5 25.0 28.5 35.0 27.0 

21 19.0 9.0 5.0 4.5 7.5 15.0 21.5 25.5 33.0 29.0 27.0 
22 15.0 4.0 3.0 6.5 9.0 11.0 22.0 27.0 34.0 27.0 25. 5 
23 18.5 4.0 5.0 5.0 11.0 16.5 22.5 27.5 28.0 33.5 23.5 
24 16.5 5.5 6.0 8.5 10.5 18.0 23.0 26.5 28.5 31.0 28.5 
25 17.0 3.0 ' 8.0 7.0 13.0 19.0 26.0 27.0 29.0 29.0 30.0 

26 13.0 4.5 12.0 6.5 17.5 22.0 27.5 24.5 29.0 30.5 23.5 
27 16.5 6.0 7.0 6.0 15.0 22.0 25.5 25.0 28.0 29.0 25.0 
28 11.0 8.0 10.0 11.0 11.0 21.0 24.0 24.5 29.0 25.0 24.0 
29 7.0 6.0 12.5 9.0 15.0 24.5 25.5 25.0 22.0 30.0 
30 14.5 7.0 12.0 10.0 16.0 26.5 23.0 25.0 30.0 23.0 
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 
WTR YR 1981 MEAN 18 5 MAX 35.0 MIN 3.0 

SEP 

29.0 
28.5 
23.5 
24.0 
24.5 

22.5 
21.0 
20.5 
20.0 
24.0 

25.0 
25.0 
24.5 
24.0 
23.5 

27.0 
21.5 
19.0 
25.0 
19.5 

20.0 
21.5 
21.0 
21.0 
21.5 

23.0 
24.5 
25.0 
26.0 
21.0 

23.0 

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.C 26. 5 28.5 30.0 22.5 26.0 
4 32.0 25.0 26.5 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 2 1 . 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 i 

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 22.5 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 

23.0 

NOTE: NUMBER OF MISSING DAYS OF RECORD EXCEEDED 20% OF YEAR 
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SUSPENDED-SEDIMENT DISCHARGE, WATER YEAR OCTOBER 1980 TO SEPTEMBER 1981 

MEAN 
CONCEN
TRATION LOADS 

DAY (MG/L) (T/DAY) 
OCTOBER 

1 191 77 
2 191 68 
3 175 59 
4 167 46 
5 99 25 

MEAN 
CONCEN
TRATION LOADS 

(MG/L) (T/DAY) 
NOVEMBER 

70 
21 
28 
24 
38 

15 
4.6 
5.9 
5.3 
8.3 

MEAN 
CONCEN
TRATION LOADS 

(MG/L) (T/DAY) 
DECEMBER 

18 
15 
11 
8 

12 

3.3 
2. 7 
2.0 
1. 4 
2.0 

MEAN 
CONCEN
TRATION LOADS 

(HG/L) (T/DAY) 
JANUARY 

17 
24 
21 
11 
12 

1.9 
2.5 
2.3 
1.2 
1.4 

MEAN 
CONCEN
TRATION LOADS 

(MG/L) (T/DAY) 
FEBRUARY 

37 
73 
11 
10 
5 

4.5 
8.5 
1.3 
1.2 
.61 

MEAN 
CONCEN
TRATION 

(MG/L) 

12 
20 
10 
10 
14 

LOADS 
(T/DAY) 

MARCH 
.58 

1.0 
.68 
.84 
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 . 4.3 10 1.3 10 1.2 5 .63 14 .72 
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 5 .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 '.92 107 6.1 
22 17 2.2 41 6.8 129 17 8 1.1 9 .95 18 .97 
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 
27 
28 
29 
30 
31 

14 
23 
19 
24 
20 
21 

2.3 
4.0 
3.0 
3.8 
3.6 
4.2 

14 
17 
19 
21 
48 

2.5 
3.0 
3.4 
3.8 

30 
24 
69 
99 
26 
13 

3.8 
3.0 
8.4 

12 
3.2 
1.5 

10 
15 
8 
8 

12 
10 

1.4 
2.1 
1.0 
1.0 
1.5 
1.2 

10 
9 
10 

.92 

.75 

.73 

22 
27 
28 
27 
57 
93 

.83 

.95 
1.1 
.87 

1.7 
2.5 

FOTAL 402.0 139.2 111.43 65.17 40.11 39.09 

DAY 

1 
2 
3 
4 
5 

MEAN 
CONCEN
TRATION LOADS 

(MG/L) (T/DAY) 
APRIL 

44 
22 
22 
21 
19 

L.l 
.71 
.77 
.57 
.48 

MEAN 
CONCEN
TRATION 

(MG/L) 

29 
25 
29 
27 
20 

LOADS 
(T/DAY) 

MAY 
1.0 
.74 

1.1 
7.8 
4.4 

MEAN 
CONCEN
TRATION LOADS 

(MG/L) (T/DAY) 
JUNE 

5750 11100 
3400 
2860 
3510 
2580 

6730 
5710 
7030 
5260 

MEAN 
CONCEN
TRATION LOADS 

(MG/L) (T/DAY) 
JULY 

144 14 

MEAN 
CONCEN
TRATION LOADS 

(MG/L) (T/DAY) 
AUGUST 

187 
1120 
408 
372 

38 
148 
124 
71 

2220 
200 
128 
127 
133 

288 
9. 
4. 
4. 
7. 

MEAN 
CONCEN
TRATION LOADS 

(MG/L) (T/DAY) 
SEPTEMBER 

77 
74 
29 

290 
450 

5.4 
16 
4.7 

34 
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 1980 8490 3850 19 20 1150 

11 
12 
13 
14 
15 

35 
23 
19 
18 
17 

1.7 
.75 
.72 
.97 
.78 

632 
136 
58 
60 
30 

77 
9.9 
3.0 
2.3 
1.1 

1850 
1790 
1550 
889 
514 

2640 
2130 
1710 
406 
133 

5430 3370 
4B50 2210 
6140 2900 
4950 1260 
2820 388 

7720 
9630 

2330 
6050 

13800 29300 
10400 18200 
7180 8280 

1310 
1050 
960 
525 
347 

672 
451 
345 
206 
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 4970 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 68 111 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 

'OTAL 45.47 17619.24 66988 3 . 1S895.52 90709.1 22055.2 
TOTAL LOAD FOR YEAR: 218109.83 TONS. 



B2 
* 

^JS'.JSUV* 1 . '«& -«r. 4 ^ . ^ < \ . * J L l A f l l l 

' « . 4 - 4> 

<£*^4ag& '.14. 

mm. 

U.S. GEOLOGICAL SURVEY WATER-DATA REPORT NM-80-1 

WATER YEAR 19̂  
Prepared in cooperation -with the State' of Hew Mexi 
and with other agencies 

3 " ^ 



RIO GRANDE BASIN 347 

08396500 PECOS RIVER NEAR ARTESIA, NM 
(Surveillance-program s t a t i o n ) 

LOCATION.—Lat 32°50'25", long 104°19'23", i n NŴ NW\ sec.18, T.17 S., R.27 E., Eddy County, Hydrologic Unit 13060007, 
near l e f t bank on downstream end of bridge p i e r on State Highway 83, 4.3 mi (6.9 km) east of A r t e s i a , 7.0 mi 
(11.3 km) upstream from Rio Penasco, 17 mi (27.4 km) upstream from McMillan Dam, and a t m i l e 503.9 (810.8 km). 

DRAINAGE AREA.—15,300 m i 2 (39,630 km 2), approximately ( c o n t r i b u t i n g area). 

WATER-DISCHARGE RECORDS 

PERIOD OP RECORD.—September 1905 t o June 1909, August 1909 t o current year. Monthly discharge only f o r some periods, 
published i n WSP 1312 and 1712. Records f o r Aug. 22-31, 1934, and October 1936 to A p r i l 1937, published i n WSP 763 
and 828, respectively are not r e l i a b l e and should not be used. P r i o r 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(H), 1941(M). See also PERIOD OF RECORD. 

CAGE.—Water-stage recorder. Datum of gage i s 3,291.92 f t (1,003.376 m) National Geodetic V e r t i c a l Datum of 1929. 
Pr i o r to Aug. 27, 1914, nonrecording gage and Aug. 27, 1914, t o Feb. 20, 1936, water-stage recorder at s i t e 6.5 mi 
(10.5 km) downstream at d i f f e r e n t datum. Feb. 21, 1936, t o Apr. 4, 1941, water-stage recorder at s i t e 600 f t 
(183 m) downstream at d i f f e r e n t datum. 

REMARKS.—Water-discharge records f a i r . Flow p a r t l y regulated by Lake Sumner ( s t a t i o n 08384000) since August 1937. 
Diversions and ground-water withdrawals f o r i r r i g a t i o n o f about 154,000 acres (620 km 2), 1959 determination, above 
s t a t i o n . 

AVERAGE DISCHARGE.—44 years, 250 f t 3 / s (7.080 m3/s) 181,100 a c r e - f t / y r (223 hm 3/yr). 
EXTREMES FOR PERIOD OF RECORD.—Maximum discharge probably occurred May 30, 1937, when a discharge of 51,500 f t 3 / s 

(1,460 m3/s) was measured by slope-area method at a p o i n t 15 mi (24.1 km) upstream, gage height, 14.7 f t (4.48 m), 
s i t e and datum then i n "use; no flow a t times i n 1934, 1946-47, 1953-54, 1957, 1964-65. 

EXTREMES OUTSIDE PERIOD OF RECORD.—Greatest flo o d since a t least 1893 occurred Oct. 2, 1904, discharge not 
determined; the peak i n f l o w t o Lake McMillan, which includes Rio Penasco and Fourmile Draw, was estimated a t 
82,000 f t 3 / s (2,320 m 3/s). The second highest f l o o d occurred July 25, 1905, discharge below Rio Penasco, 
50,300 f t 3 / s (1,420 m 3/s), based on gain i n storage and s p i l l from Lake McMillan. The floods i n August 1893 
and October 1904 damaged McMillan Dam and washed out Avalon Dam. 

EXTREMES FOR CURRENT YEAR.—Maximum discharge 1,670 f t 3 / s (47.3 m3/s) Sept. 12, gage height, 9.00 f t (2.743 m) no 
peak above base of 2,000 f t 3 / s (57 m 3/s); minimum, 3.4 f t 3 / s (0.096 m3/s) June 14. 

DISCHARGE, IN CUBIC FEET PER SECOND, WATER YEAR OCTOBER 1979 TO SEPTEMBER I960 
MEAN VALUES 

DAY OCT NOV DEC JAN FEB MAR APR "AY JUN JUL AUG SEP 

1 2S 165 54 62 83 4"> 25 417 23 583 204 14 
2 25 149 54 62 92 48 18 194 22 576 125 21 
3 22 137 55 62 104 48 18 173 25 593 99 14 
4 19 13) 56 62 106 51 22 148 . 19 593 72 11 
5 13 128 56 60 94 48 21 131 17 617 45 9.6 

e 12 114 58 59 86 46 20 103 16 641 39 12 
7 13 103 59 60 B0 45 21 83 11 655 50 11 
e 14 93 59 60 71 42 22 63 8.9 718 71 6.9 
<t 17 87 57 59 72 41 21 71 8.2 740 52 36 
10 14 84 55 57 70 41 21 62 7.5 720 49 100 

11 13 81 54 56 65 42 21 56 7.5 720 44 240 
12 13 78 54 57 68 39 34 105 6.4 715 46 1070 
13 13 - 76 57 57 70 31 468 84 4.9 720 50 . 497 
14 15 75 64 57 72 3R 638 51 5.2 715 55 537 
IS IS 70 62 58 72 37 619 44 16 698 44 564 

1« 15 69 69 57 72 37 619 53 17 70S 217 668 
17 15 67 72 56 75 36 641 54 7.5 720 107 415 
18 411 66 74 51 7S 36 680 64 4.7 718 49 216 
19 739 64 70 50 74 34 670 132 4.7 715 77 169 
20 780 62 66 50 72 30 672 96 4.7 710 31 140 

21 444 59 68 S3 74 28 692 64 4.1 725 25 114 
22 185 59 68 59 69 25 690 53 4.1 730 35 93 
23 314 59 66 74 64 22 718 39 57 750 33 82 
24 760 59 66 75 61 19 718 31 419 710 19 68 
25 828 57 66 87 5B 17 732 30 487 690 12 7S 

26 873 57 64 84 55 16 808 29 524 700 11 125 
27 90S 56 64 83 52 14 795 28 540 690 14 246 
28 877 55 64 83 51 15 715 27 547 685 12 359 
21 393 54 64 83 51 17 735 24 571 730 9.6 235 
30 230 55 62 82 16 738 24 595 649 11 173 
31 174 ... 62 82 17 ... 27 534 11 ... 

TOTAL 8186 2469 1919 1997 ? 1C 6 1033 126J2 2562 3984.4 21165 1668.6 6327.5 
MEAN 264 82.3 61.9 64.4 72.7 33.3 420 83.3 133 663 53.8 211 
MAX 905 165 74 87 106 51 806 417 595 750 217 1070 
MIN 12 54 54 50 51 14 18 24 4.1 534 9.6 6.9 
AC-FT 16240 4900 3610 3960 4180 2050 25020 5120 7900 41980 3310 12550 

CAL YR 1979 TOTAL 53623.1 MEAN 147 MAX 1170 MIN 3.9 AC-FT 106400 
WTR YR 1180 TOTAL 66051.5 MEAN 160 MAX 1070 MIN 4.1 AC-FT 1J1000 



348 RIO GRANDE BASIN 
08396500 PECOS RIVER NEAR ARTESIA, NM — Continued 

WATER-QUALITY RECORDS 

PERIOD OF RECORD.—Water years 1937 to cu r r en t year. 
PERIOD OF DAILY RECORD.— 

SPECIFIC CONDUCTANCE: Ju ly 1937 to cur ren t year . 
WATER TEMPERATURES: A p r i l 1949 to cu r ren t year . 
SUSPENDED SEDIMENT DISCHARGE: January 19 49 t o cur ren t year. 

EXTREMES FOR PERIOD OF DAILY RECORD.— 
SPECIFIC CONDUCTANCE: Maximum d a i l y , 28,800 micromhos June 24, 1977; minimum d a i l y , 464 micromhos 

Sept. 23, 1974. 
WATER TEMPERATURES: Maximum, 36.0°C Ju ly 27, 1966, J u l y 25, 1969; minimum, 0 .0°C on many days dur ing w i n t e r 

months o f most years. , 
SEDIMENT CONCENTRATIONS: Maximum d a i l y , 21,300 mg/L Aug. 1 , 1962; minimum d a i l y , no f l o w on many days dur ing 

Ju ly 1953, Ju ly and August 1954, Ju ly 1957, Ju ly to October 1964. 
SEDIMENT LOADS: Maximum d a i l y , 183,000 tons (166,000 tonnes) Sept. 26, 1955; minimum d a i l y , 0 tons (0 tonnes) 

on many days dur ing Ju ly 1953, Ju ly and August 1954, Ju ly 1957, Ju ly t o October 1964. 
EXTREMES FOR CURRENT YEAR.— 

SPECIFIC CONDUCTANCE: Maximum d a i l y , 26,000 micromhos Mar. 28; minimum d a i l y , 1,160 micromhos J u l y 24, 26. 
WATER TEMPERATURES: Maximum, 33.0°C June 13, 23; minimum, 3.0°C Dec. 2, 16-17. 
SEDIMENT CONCENTRATIONS: Maximum d a i l y , 5,950 mg/L Sept. 17; minimum d a i l y , 5 mg/L Mar. 15 
SEDIMENT LOADS: Maximum d a i l y , 9,380 tons (8,510 tonnes) Oct . 19; minimum d a i l y , 0.20 ton (0.18 tonne) June 18. 

CHEMICAL ANALYSES, WATER YEAR OCTOBER 1979 TO SEPTEMBER 19 80 

SPE- OXYGEN 
CIFIC DEMAND, 

STREAM- CON CHEM HARD
FLOW, DUCT TEMPER TEMPER TUR OXYGEN, ICAL NESS 
INSTAN 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) CAC03) 

(00061) (00095) (00400) (00020) (00010) (00076) (00300) (00340) (00900) 
OCT 
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 
05. . . 0845 56 7300 8.5 16.0 5.0 4.8 — 150 2000 

JAN 
18... 1030 51 8700 8.6 19.5 9.0 1.1 13.2 49 2100 
FEB 
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 
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 4.6 180 1600 

JUL 
22... 1000 730 1200 8.2 32.0 25.0 420 3.2 32 580 

AUG 
26... 1030 11 7200 8.3 34.5 27.0 17 7.2 41 1500 

SEP 
29... 1030 235 2800 8.1 23.0 20.0 460 7.4 64 1000 

HARD MAGNE SODIUM POTAS CHLO FLUO
NESS, CALCIUM SIUM, SODIUM, AD SIUM, ALKA SULFATE RIDE, RIDE, 
NONCAR- DIS DIS DIS SORP DIS LINITY DIS DIS DIS
BONATE SOLVED SOLVED SOLVED TION SOLVED (MG/L SOLVED SOLVED SOLVED 
(MG/L (MG/L (MG/L (MG/L RATIO (MG/L AS (MG/L (MG/L (MG/L 

DATE CAC03) AS CA) AS MG) AS NA) AS K) CAC03) AS S04) AS CL) AS F) 
(00902) (00915) (00925) (00930) (00931) (00935) (00410) (00945) (00940) (00950) 

OCT 
(00950) 

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 
05... 1900 430 230 1000 9.7 9.5 170 2600 860 .8 

JAN 
18... 2000 480 220 1200 11 11 150 1800 2100 .9 
FEB 
26... 2300 560 240 1200 11 11 100 1600 2100 .6 

MAR 
25... 3100 750 340 2400 18 21 190 2600 4200 .9 

APR 
30. .. 1000 370 49 110 1.4 4.2 96 970 150 .6 

MAY 
27. .. 2000 540 190 1100 10 13 97 1600 1900 .5 

JUN 
24... 1500 470 100 320 3.5 9.5 100 1500 480 .9 

JUL 
470 22... 490 190 26 55 1.0 2.9 88 470 74 .7 

AUG 
26. .. 1400 420 110 930 10 13 110 1300 1600 .5 

SEP 
29... — 280 76 380 5.2 9.5 — 720 650 .6 



RIO GRANDE BASIN 349 
08396500 PECOS RIVER NEAR ARTESIA, NM — Continued 

WATER-QUALITY RECORDS 

CHEMICAL ANALYSES, WATER YEAR OCTOBER 1979 TO SEPTEMBER 1980 

SOLIDS, SOLIDS, SOLIDS, NITRO NITRO
SILICA, RESIDUE SUM OF RESIDUE NITRO GEN, NITRO GEN, NITRO
DIS AT 180 CONSTI AT 105 GEN, N02+N03 GEN, AMMONIA GEN, 
SOLVED DEG. C TUENTS, DEG. C, N02+N03 DIS AMMONIA DIS ORGANIC 
(MG/L DIS DIS SUS TOTAL SOLVED TOTAL SOLVED TOTAL 
AS SOLVED SOLVED PENDED (MG/L (MG/L (MG/L (MG/L (MG/L 

DATE SI02) (MG/L) (MG/L) (MG/L) AS N) AS N) AS N) AS N) AS N) 
(00955) (70300) (70301) (00530) (00630) (00631) (00610) (00608) (00605) 

OCT 
12... 9.0 9990 10100 35 .71 .73 .270 .260 .54 
NOV 
09... 15 . 3200 2960 154 .83 .84 .170 .090 .44 
DEC 
05... 16 5770 5260 17 1.6 1.6 .340 .260 1.5 
JAN 
18... 11 6210 5920 12 .83 .83 .230 .260 1.8 
FEB 
26... 14 6070 5990 7 .02 .06 .940 .120 1.2 

MAR 
25... 7.8 10700 10400 15 .04 .04 .180 .170 1.1 
APR 
30... 8.4 1810 1720 1250 .09 .10 .140 .110 1.5 

MAY 
27... 12 5920 5410 81 .00 .00 .200 .220 1.3 

JUN 
24... 8.0 3090 2950 1670 .32 .19 .380 .400 2.3 

JUL 
22. .. 7.1 945 879 224 .01 .05 .010 .000 2.6 
AUG 
26... 8.8 4730 4450 19 .00 .00 .350 .070 .75 
SEP 
29... 12 2430 2130 748 .63 .59 .120 .060 2.1 

PHOS
PHORUS, MANGA CARBON, CARBON, 

NITRO PHOS ORTHOPH BORON, IRON, NESE, CARBON, ORGANIC ORGANIC 
GEN, PHORUS , OSPHATE DIS DIS DIS ORGANIC DIS SUS
TOTAL TOTAL DISSOL. SOLVED SOLVED SOLVED TOTAL SOLVED PENDED 
(MG/L (MG/L (MG/L (UG/L (UG/L (UG/L (MG/L (MG/L (MG/L 

DATE AS N) AS P) AS P) AS B) AS FE) AS MN) AS C) AS C) AS C) 
(00600) (00665) (00671) (01020) (01046) (01056) (00680) (00681) (00689) 

OCT 
12... 1.5 .070 .010 990 50 — 4.5 .9 
NOV 
09... 1.4 .070 .010 280 20 — — 4.8 .6 
DEC 
05... 3.4 .100 .020 470 60 20 8.5 5.6 1.7 

JAN 
18... 2.8 .090 .040 490 30 — — 5.2 — 
FEB 
26... 2.1 .280 .000 510 70 — — 9.5 22 
MAR 
.25... 1.3 .110 .040 870 50 440 — 5.4 1.9 
APR 
30... 1.7 .870 .000 100 110 20 5.3 2.4 .5 
MAY 
27... 1.5 .090 .000 580 50 — — 6.6 1.6 

JUN 
24... 3.0 1.700 .000 310 160 20 50 6.9 .6 

JUL 
22. .. 2.6 .670 .010 100 50 — — 9.4 1.1 
AUG 
26... 1.1 .030 .000 420 50 — — 4.8 1.9 
SEP 
29... 2.8 .590 .030 110 840 — — 5.3 .6 



350 RIO GRANDE BASIN 
08396500 PECOS RIVER NEAR ARTESIA, NM — Continued 

WATER-QUALITY RECORDS 

TRACE ELEMENT ANALYSES, WATER YEAR OCTOBER 1979 TO SEPTEMBER 1980 

TIME 
DATE 

DEC 
05... 0845 
MAR 
25... 0945 
APR 
30... 0930 

JUN 
24... 1030 

CHRO
BARIUM, CADMIUM MIUM, CHRO

ARSENIC TOTAL BARIUM, BORON, TOTAL CADMIUM TOTAL MIUM, 
ARSENIC DIS RECOV DIS DIS RECOV DIS RECOV DIS
TOTAL SOLVED ERABLE SOLVED SOLVED ERABLE SOLVED ERABLE SOLVED 
(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) (01030) 

2 1 400 300 470 0 0 0 10 

1 — 200 870 -- 1 — 20 

3 1 800 

10 1 1000 

COBALT, COPPER, 
TOTAL COBALT, TOTAL COPPER, 
RECOV- DIS- RECOV- DIS-
ERABLE SOLVED ERABLE SOLVED 
(UG/L (UG/L (UG/L (UG/L 

DATE AS CO) AS CO) AS CU) AS CU) 
(01037) (01035) (01042) (01040) 

DEC 
05... 3 0 1 2 
MAR 
25... -- 0 — 1 
APR 
30... 11 0 27 3 
JUN 
24... 18 0 150 44 

MANGA- MERCURY 
NESE, TOTAL MERCURY SELE-
DIS- RECOV- DIS- NIUM, 
SOLVED ERABLE SOLVED TOTAL 
(UG/L (UG/L (UG/L (UG/L 

DATE AS MN) AS HG) AS HG) AS SE) 
(01056) (71900) (71890) (01147) 

DEC 
05... 20 .1 .0 2 
MAR 
25... 440 -- .1 
APR 
30... 20 .1 .0 0 
JUN 
24... 20 .1 .0 2 

CHEMICAL ANALYSES OP BOTTOM MATERIAL, WATER YEAR OCTOBER 1979 TO SEPTEMBER 1980 

400 100 1 0 30 10 

• 100 310 0 1 50 10 

MANGA
IRON, LEAD, NESE, 
TOTAL IRON, TOTAL LEAD, TOTAL 
RECOV DIS RECOV DIS RECOV
ERABLE SOLVED ERABLE SOLVED ERABLE 
(UG/L (UG/L (UG/L (UG/L (UG/L 
AS FE) AS FE) AS PB) AS PB) AS MN) I 
(01045) (01046) (01051) (01049) (01055) 

300 60 6 2 40 

— 50 ~ 1 — H 

19000 110 55 2 930 i 

33000 160 57 4 3600 

SELE SILVER, ZINC, 
NIUM, TOTAL SILVER, TOTAL ZINC, £ 

DIS RECOV DIS RECOV DIS
SOLVED ERABLE SOLVED ERABLE SOLVED jf 
(UG/L (UG/L (UG/L (UG/L (UG/L 
AS SE) AS AG) AS AG) AS ZN) AS ZN) 
(01145) (01077) (01075) (01092) (01090) 

4 0 0 40 60 

2 — 0 — 80 i 1 0 0 150 150 

1 0 0 230 30 i 

ARSENIC CADMIUM CHRO COPPER, LEAD, MERCURY 
TOTAL RECOV. MIUM, RECOV. RECOV. RECOV. 

IN BOT FM BOT RECOV. FM BOT FM BOT FM BOT
TOM 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 
AS AS) AS CD) (UG/G) AS CU) AS PB) AS HG) 
(01003) (01028) (01029) (01043) (01052) (71921) 

1030 0 1 1 2 0 .01 

DATE 

SEP 9 
29... 

li 

' ^ • r S * ^ * - v- fawn*. 7 I 
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RIO GRANDE BASIN 351 
08396500 PECOS RIVER NEAR ARTESIA, NM — Continued 

WATER-QUALITY RECORDS 

PESTICIDE ANALYSES, WATER YEAR OCTOBER 1979 TO SEPTEMBER 1980 

CHLOR DI- DI-
PCB ALDRIN, DANE, DDD, DDE, DDT, AZINON, ELDRIN 

TIME 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) 

(39516) (39330) (39350) (39360) (39365) (39370) (39570) (39380) 
SEP 
29... 1030 .00 .00 .0 .00 .00 .00 .01 .00 

HEPTA METH- METHYL 
ENDO HEPTA CHLOR MALA- OXY- PARA-
SULFAN, ENDRIN, ETHION, CHLOR, EPOXIDE LINDANE THION, CHLOR, THION, 
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) 
(39388) (39390) (39398) (39410) (39420) (39340) (39530) (39480) (39600) 

SEP 
29... .00 .00 .00 .00 .00 .00 .00 .00 .00 

NAPH
THA

METHYL LENES, 
TRI- PARA- TOX- TOTAL PER POLY-
THION, THION, APHENE, TRI- 2,4,5-T SILVEX, TH ANE CHLOR. MI REX, 
TOTAL TOTAL TOTAL THION TOTAL TOTAL TOTAL TOTAL TOTAL 

DATE (UG/L) (UG/L) (UG/L) (UG/L) (UG/L) (UG/L) (UG/L) (UG/L) (UG/L) 
(39790) (39540) (39400) (39786) (39740) (39760) (39034) (39250) (39755) 

SEP 
29... .00 .00 0 .00 .00 .00 .00 .0 .00 

MICROBIOLOGICAL ANALYSES, WATER YEAR OCTOBER 1979 TO SEPTEMBER 1980 

COLI- STREP-
FORM, TOCOCCI 
FECAL, FECAL, 
0.7 KF AGAR 
UM-MF (COLS. 

TIME (COLS./ PER 
DATE 100 ML) 

(31625) 
100 ML) 
(31673) 

OCT 
12... 0912 53 460 
NOV 
09. .. 0945 20 85 
PRC 
05... 0845 1 25 

JAN 
18... 1030 54 58 
FEB 
26... 1000 160 800 
HAR 
25... 0945 7 12 
APR 
30... 0930 230 1600 
MAY 
27... 1030 3 12 

JUN 
24... 1030 14 980 

JUL 
22... 1000 100 130 
AUG 
26... 1030 28 28 
SEP 
29... 1030 2000 5200 



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

WATER-QUALITY RECORDS 

INSTANTANEOUS SUSPENDED SEDIMENT AND PARTICLE SIZE, WATER YEAR OCTOBER 1979 TO SEPTEMBER 1980 

SEDI SED. SED. SED. SED. 
MENT SUSP. SUSP. SUSP. SUSP. 

STREAM- SEDI DIS FALL FALL FALL FALL 
FLOW, TEMPER MENT, CHARGE , DIAM. DIAM. DIAM. DIAM. 
INSTAN ATURE, SUS SUS % FINER % FINER % FINER % FINER 

TIME TANEOUS WATER PENDED PENDED THAN THAN THAN THAN 
DATE (CFS) (DEG C) (MG/L) (T/DAY) .002 MM .004 MM .008 MM .016 MM 

(00061) (00010) (80154) (80155) (70337) (70338) (70339) (70340) 
OCT 
28... 0810 877 14.0 2470 5850 37 43 ~ 61 
DEC 
05... 0845 56 5.0 55 8.3 64 69 72 75 

JAN 
18... 1030 51 9.0 26 3.6 — — — — 
FEB 
26... 1000 55 11.0 29 4.3 — — — — 
MAR 
25... 0945 17 15.0 34 1.6 — — — — 
APR 
14... 0910 638 10.0 2440 4200 33 43 — 66 
27... 0900 795 13.0 1830 3930 31 38 — 54 
30... 0930 738 19.0 1950 3890 24 33 — 43 
MAY 
27... 1030 28 25.0 100 7.6 — — — — 

JUN 
24... 1030 419 25.5 4720 5340 38 49 — 73 
26... 1112 524 26.0 2470 3500 35 45 — 65 

JUL 
02... 1600 576 27.0 1280 1990 39 49 — 67 
22... 1000 730 25.0 1990 3920 22 25 35 
AUG 
16... 1000 217 27.0 2040 1200 26 42 — 72 
26... 1030 11 27.0 33 .98 — — — — 
SEP 
12... 1300 1070 24.0 2980 8610 35 44 — 57 
18... 1535 216 26.0 3900 2270 64 82 — 98 
29... 1030 235 20.0 945 600 42 51 — 71 

SED. SED. ' SED. SED. SED. SED. SED. SED. SED. 
SUSP. SUSP. SUSP. SUSP. SUSP. SUSP. SUSP. SUSP. SUSP. 
FALL FALL FALL FALL FALL SIEVE SIEVE SIEVE SIEVE 
DIAM. DIAM. DIAM. DIAM. DIAM. DIAM. DIAM. DIAM. DIAM. 

% FINER 1 FINER % FINER % FINER % FINER % FINER % FINER % FINER % FINER 
THAN THAN THAN THAN THAN THAN THAN THAN THAN 

DATE .031 MM .062 MM .125 MM .250 MM .500 MM .062 MM .125 MM .250 MM .500 MM 
(70341) (70342) (70343) (70344) (70345) (70331) (70332) (70333) (70334) 

OCT 
28... — — — — — 95 100 — ~ 
DEC 
05... 79 — — — — 85 90 100 — 

JAN 
18... — — — — — 35 64 97 100 
FEB 
26... — — — -- — 41 63 94 100 
MAR • 
25... — — — — — 39 72 96 100 
APR 
14... — 95 100 — — — — — — 
27... « 92 100 — — -- — — 
30... — 84 95 100 — — — — — 
MAY 
27... — — — — — 76 85 96 100 

JUN 
24... — 90 96 100 — — — — — 
26... — 95 100 — — — — — — 

JUL 
02... — — — — 97 100 — — 
22... — 71 87 96 100 — — — — 
AUG 
16... -- -- — — 99 100 — — 
26... — — — — 85 92 100 — 
SEP 
12... — 82 96 100 — — — — 
18... — 100 — — — — — — 
29... — — — — — 87 95 100 — 
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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 7840 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 7770 8130 7320 10400 12200 4520 13600 2300 4020 12400 
10 14100 4270 7790 8060 7500 10500 12100 5050 13600 2290 4980 7230 

11 13100 4400 7770 8200 7820 10400 12300 5470 14200 2300 5340 3850 
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 
15 15000 5210 7690 8320 8230 11100 2470 5120 21500 2270 5870 1900 

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 
18 9080 5960 8070 8520 7470 11700 2200 5830 11500 1860 2830 1870 
19 2140 6110 7730 8720 7510 11400 2170 6270 11200 1700 3110 2040 
20 1580 6340 7420 8780 7610 11700 2150 4 520 12400 1530 4700 2640 

21 1690 6470 7260 8790 7750 12100 2130 4640 14500 1240 6520 3450 
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 

26 1470 7190 7670 7730 8380 15300 2190 7620 2510 •1160 6970 3330 
27 1470 7320 7510 7900 8570 16400 2200 8080 2330 1280 7650 4540 
28 1480 7490 7620 7790 8910 26000 2210 8510 2320 1260 9620 1940 
29 1640 7530 7690 7790' 8880 15500 2110 9380 2350 1210 11000 3250 
30 1930 7540 79 70 7660 14900 2110 10300 2310 1350 10900 3370 
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 

DAY OCT 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 11.0 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 

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 
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 
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 2-7.0 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 
31 12.0 5.0 5.0 12.0 29.5 28.0 31.5 

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 
WTR YR 1980 MEAN 17.5 MAX 33.0 MIN 3.0 
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WATER-QUALITY RECORDS 

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

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) (T/DAY) (MG/L) (T/DAY) (MG/L) (T/DAY) (MG/L) (T/DAY) (MG/L) (T/DAY) 
OCTOBER NOVEMBER DECEMBER JANUARY FEBRUARY MARCH 

I 58 3.9 398 177 21 3.1 207 35 108 24 13 1.7 
2 29 2.0 310 125 80 12 7 1.2 106 26 10 1.3 
3 35 2.1 237 88 16 2.4 11 1.8 50 14 8 1.0 
4 70 3.6 214 76 20 3.0 43 7.2 76 22 7 .96 
5 47 1.6 198 68 39 5.9 6 .97 70 18 10 1.3 

6 32 1.0 180 55 59 9.2 6 .96 66 15 9 1.1 
7 218 7.7 151 42 73 12 11 1.8 72 16 6 .73 
8 22 .83 98 25 38 6.1 7 1.1 77 15 7 .79 
9 26 1.2 125 29 26 4.0 9 1.4 77 IS 6 .66 
10 19 .72 117 27 18 2.7 6 .92 32 6.0 10 1.1 

11 23 .81 125 27 31 4.5 7 1.1 51 9.0 9 1.0 
12 35 1.2 116 24 31 4.5 6 .92 25 4.6 8 .84 
13 56 2.0 100 21 41 6.3 26 4.0 23 4.3 8 .84 
14 24 .97 90 18 116 20 18 2.8 25 4.9 6 .62 
15 30 1.2 86 16 21 3.5 12 1.9 46 8.9 5 .50 

16 36 1.5 159 30 19 3.5 9 1.4 34 6.6 9 .90 
17 23 .93 105 19 21 4.1 15 2.3 24 4.9 10 .97 
18 4360 6320 40 7.1 14 2.8 47 6.5 34 6.9 9 .87 
19 4700 9380 44 7.6 19 3.6 15 2.0 34 6.8 8 .73 
20 2650 5580 38 6.4 28 5.0 17 2.3 57 11 8 .65 

21 2130 2550 36 5.7 19 3.5 11 1.6 28 5.6 11 .83 
22 1510 754 56 8.9 46 8.4 152 24 17 3.2 12 .81 
23 1610 1830 178 28 38 6.8 38 7.6 18 3.1 8 .48 
24 3130 6420 22 3.5 31 5.5 56 11 22 3.6 9 .46 
25 3010 6730 35 5.4 26 4.6 50 12 33 5.2 20 .92 

26 2780 6550 30 4.6 15 2.6 97 22 24 3.6 15 .65 
27 2540 6210 115 17 27 4.7 70 16 18 2.5 15 .57 
28 2330 5520 34 5.0 9 1.6 73 16 22 3.0 12 .49 
29 1360 1440 23 3.4 10 1.7 48 11 14 1.9 16 .73 
30 855 531 16 2.4 11 1.8 99 22 12 .52 
31 617 290 30 5.0 58 13 14 .64 
TOTAL 60138.26 972.0 164.4 233.77 270.6 25.66 

MEAN MEAN MEAN1 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) (T/DAY) (MG/L) (T/DAY) (MG/L) (T/DAY) (MG/L) (T/DAY) (MG/L) (T/DAY) 
APRIL MAY JUNE JULY AUGUST SEPTEMBER 

1 16 1.1 1160 1370 63 3.9 1600 2520 553 305 40 1.5 
2 19 .92 655 343 56 3.3 1300 2020 248 84 30 1.7 
3 20 .97 513 240 64 4.3 1600 2560 130 35 39 1.5 
4 31 1.8 505 202 49 2.5 3950 6320 125 24 25 .74 
5 28 1.6 612 216 63 2.9 1690 2820 39 4.7 21 .54 

6 43 2.3 271 75 72 3.1 2080 3600 72 7.6 13 .42 
7 40 2.3 45 10 59 1.8 2950 5220 125 17 13 .39 
8 40 2.4 32 7.2 31 .74 3890 3660 99 19 17 .41 
9 29 1.6 19 3.6 36 .80 1700 3400 77 11 447 75 
10 41 2.3 35 5.9 59 1.2 2650 5150 46 6.1 694 187 

11 42 2.4 35 5.3 61 1.2 1700 3300 46 5.5 395 256 
12 43 3.9 93 26 36 .62 1770 3420 51 6.3 2110 6840 
13 1300 2010 56 13 37 .49 1900 3690 62 8.4 1580 2080 
14 2340 4030 36 5.0 107 1.5 1740 3360 42 6.2 1660 2430 
15 2010 3360 37 4.4 58 2.5 1830 3450 55 6.5 1810 2760 

16 2220 3710 28 4.0 23 1.1 2940 5600 1110 797 3030 5680 
17 1960 3390 30 4.4 20 .41 2160 4200 453 131 59 50 6670 
18 2050 3760 34 5.9 16 .20 1690 3280 40 5.3 4220 2460 
19 2010 3640 156 56 22 .28 1610 3110 55 4.0 3310 1510 
20 2000 3630 402 106 35 .44 1800 3450 36 3.0 2470 934 

21 1840 3440 366 63 21 .23 1620 3170 35 2.4 742 228 
22 1800 3350 330 47 19 .21 2410 4750 574 54 435 109 
23 1800 3490 226 24 277 163 1960 3970 137 12 259 57 
24 1880 3640 66 5.5 3550 4020 1590 3050 51 2.6 138 25 
25 1790 3540 45 3.6 2890 3800 1810 3370 57 1.8 162 33 

26 1790 3910 40 3.1 2460 3480 1570 2970 34 1.0 338 114 
27 1800 3860 75 5.7 2010 2930 1650 3070 26 .98 930 1090 
28 1660 3200 51 3.7 1950 2880 1510 2790 36 1.2 1230 1190 
29 1800 3570 46 3.0 2050 3160 1430 2820 22 .57 838 532 
30 1820 3630 49 3.2 1900 3050 1300 2280 24 .71 435 203 
31 60 4.4 1430 2110 36 1.1 

TOTAL 63183.59 2868.9 23516.72 108480 1564.96 35470.20 
TOTAL LOAD FOR YEAR: 296889.06 TONS. 



Geoscience 
Consultants, Ltd. 

February 25, 1985 

Mr. Richard Stamets 
NMOCD 
P.O. 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 i n i t i a l meeting of September 17, 1984 i t was decided that a l l 
waste streams which are disposed of in the evaporation ponds would be 
governed by this Discharge Plan. These streams are: 

o Effluent from the oil/water separator 
o Effluent from the water softener 
o Boiler blow down 
o Effluent from the o i l recovery system 
o Liquid effluent from the heat exchanger, bundle 

cleaning area 
o Other liquid effluent which may be periodically 

discharged into the conveyance ditch 

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 



I f you or your technical staff have any questions about this submission 
please contact me at our Albuquerque office. 

Vice President 

RTH/mg 

cc: Mr. Dave Gr i f f i n , Navajo 
Mr. Joel Carson, Losee, Carson, Dickerson 
M. David Boyer, NMOCD (2 copies) 

Sincerely, 
GEOSCIENCE CONSULTANTS, LTD. 



EFFLUENT FLOW DATA 

DATE GPD PH 

6-6-84 342,720 12.0 

6-7-84 361,440 12.5 

6-8-84 361,440 11.0 

6-9-84 361,440 13.0 

6-11-84 361,440 12.0 

6-12-84 Cleaning ditch north of the FCC 13.5 

6-13-84 303,384 11.0 

6-14-84 342,720 13.0 

6-15-84 342,720 13.5 

6-18-84 342,720 9.5 

6-20-83 361,440 9.0 

6-21-84 342,720 9.0 

6-22-84 342,720 10.0 

6-23-84 381,440 9.5 

6-25-84 361,440 8.5 

6-26-84 342,720 9.0 

6-27-84 419,040 9.5 

6-28-84 380,160 10.5 

6-29-84 361,440 11.0 

6-30-84 380,160 11.5 

7-2-84 342,720 12.5 

7-3-84 342,720 10.0 

7-5-84 342.720 9.5 

7-6-84 380,160 9.5 



EFFLUENT FLOW DATA.CONT. 

DATE GPD PH 

7-8-84 361,440 9.5 

7-10-84 361,440 9.0 

7-11-84 342,720 10.0 

7-12-84 303,840 10.5 

7-15-84 342,720 8.5 

7-19-84 380,160 7.5 

7-20-84 380,160 9.5 

7-23-84 380,160 12.5 

7-24-84 361,440 n.o 

7-25-84 380,160 12.5 

7-27-81 380,160 n.o 

7- 30-84 361,440 9.0 

8- 2-84 342,720 9.0 

8-3-84 380,160 9.0 

8-6-84 342,720 9.0 

8-7-84 342.270 10.0 

8-8-84 361,440 n.o 

8-9-84 361,440 9.0 

8-14-84 380,160 8.0 

8-15-84 380,160 8.5 

8-16-84 419,040 8.0 

8-17-84 380,160 8.0 

8-20-84 380.160 7.5 

8-21-84 380,160 7.5 

8-22-84 380,160 8 0 



EFFLUENT FLOW DATA CONT. 

DATE GPD PH 

8-23-84 380,160 10.0 

8-24-84 361,440 9.0 

8-27-84 361,440 9.5 

8-28-84 380,160 8.5 
8-29-84 361,440 10.0 

8-30-84 380,160 8.0 

8-31-84 380.160 7.5 

9-5-84 380,160 7.0 

9-6-84 380,160 8.0 

9-7-84 380,160 8.0 

9-10-84 380,160 8.5 

9-11-84 361,440 9.5 

9-12-84 380,160 11.0 

9-13-84 380,160 9.5 

9-14-84 361,440 11.0 

9-17-84 342,720 11.5 

9-18-84 361,440 9.0 

9-19-84 380,160 7.0 

9-20-84 361,440 9.0 

9-21-84 342,720 9.0 

9-24-84 342,720 8.5 

9-25-84 361,440 8.5 

9-26-84 342,720 10.5 

9-27-84 342,720 n.o 

10-1-84 361,440 10.0 

10-2-84 342,720 9.5 



EFFLUENF FLOW DATA CONT. 

DATE GPD PH 

10-3-84 361.440 10.5 

10-4-84 342,720 n.o 
10-5-84 342,720 10.0 

10-8-84 361,440 8.0 

10-9-84 342,720 9.5 

10-11-84 342,720 10.5 

10-12-84 342,720 10.0 

10-15-84 361,440 11.5 

10-16-84 419,040 7.5 

10-17-84 398,880 8.5 

10-18-84 398,880 7.5 

10-19-84 419,040 7.5 

10-22-84 398,880 10.5 

10-23-84 419,040 8.5 

10-24-84 419,040 7.0 

10-25-84 398,880 9.0 

10-26-84 398,880 n.o 
10-29-84 419,040 8.0 

10-30-84 398,880 9.5 

10-31-84 398,880 9.0 

11-1-84 398,880 6.0 

11-2-84 342,720 8.0 

11-5-84 380,160 5.5 

11-6-84 303,384 4.0 

11-7-84 303,384 7.5 



EFFLUENT FLOW DATA CONT. 

DATE GPD PH 

11-8-84 380,160 8.5 

11-9-84 380,160 7.0 

11-10-84 342,720 8.0 

11-11-84 342,720 9.5 

11-12-84 380,160 9.0 

11-13-84 342,720 8.5 

11-14-84 303,840 8.5 

11-20-84 380,160 7.0 

11-21-84 380,160 9.0 

11-22-84 342,720 10.0 

11-23-84 342,720 9.0 

11-26-84 380,160 8.5 

11-27-84 398,880 10.0 

11-28-84 419,040 10.5 

11-29-84 419,040 8.0 

11-30-84 380,160 10.0 

12-3-84 398,880 11.5 

12-4-84 398,880 10.5 

12-5-84 380,160 13.0 

12-6-84 419,040 9.0 

12-7-84 398,880 8.0 

12-10-84 380,160 6.5 

12-11-84 419,040 11.5 

12-12-84 398,880 9.0 

12-13-84 419,040 9.0 



EFFLUENT FLOW DATA CONT. 

DATE GPD PH 

12-14-84 398,880 9.5 

12-17-84 380,160 6.0 

12-18-84 342,720 7.5 

12-19-84 419.040 ... 8.0 

12-20-84 380,160 11.5 

12-21-84 380,160 10.0 

12-26-84 342,720 9.0 

12-27-84 342.720 n.o 

1-2-85 380,160 9.5 

1-3-85 361,440 6.0 

1-4-85 361.440 8.8 

1-7-85 342,720 9.5 

1-8-85 303,384 10.5 

1-9-85 342,720 10.0 

1-10-85 342,720 12.0 

1-11-85 303,384 9.0 

1-14-85 342,720 10.0 

1-15-85 303,384 8.5 

1-16-85 380,160 6.5 

1-17-85 342,720 7.5 

1-18-85 361,440 8.5 

1-21-85 361,440 7.0 

1-22-85 342,720 7.0 

1-23-85 342,720 8.0 

1-24-85 419,040 6.5 



EFFLUENT FLOW DATA CONT. 

DATE GPD PH 

7-25-85 361,440 7.5 

1-28-85 380,160 7.0 

1-29-85 380,160 7.0 

1-30-85 361,440 6.0 

1-31-85 342,720 7.5 

2-1-85 361,440 8.5 

2-4-85 342,720 7.0 

2-5-85 242,720 9.0 

2-6-85 361,440 9.5 



TABLE 5-2 
CKEIilCAL ANALYSES CF SELECTED WASTE 

STREAKS AT NAVAJO REFINERY (AFTER BRANVOLD, 198<> 
(VALUES IN f.G/L EXCEPT WHERE NOTED) 

«BCC 3-103 CRUDE UNIT CAT. CRACKER 
STANDARDS PROCESS PROCESS 

(14, III, «13) BEFORE SOUR WATER 
STRIPPER 

SOUR KATER ALKY. NEUTRALIZING HO i SO 
STRIPPER SEWER DESALTERS 
EFFLUENT (16) («3( «<?> 
(«17) 

As 
Ea 
Cd 
Cr <0.1 <y.l <0.1 7.8 
C N <0.1 <0.1 <0.l <0.I <i.o 

f 1.3 0.5 0.< 10.8 
Pb 
Hg 
NO, 
Se 
Ag 
U 
CI 
Cu 
fe <0.1 3.9 17.0 7.8 
fin 
SO4 

605 2160 560 2872 2524 
Zn (O.I <0.1 0.12 18.8 
PH 6.3 9.0 9.5 3.6 
Al 
* 
Co 
fto 
Ki 
Phenols 9.9 710 250 0.26 
TSS 
Cond. 
COD 1202 B379 170? 8870 600 
NH« 78 2320 256 <j S.v 

s 64 ISO 7.7 ].< <!.(, 



Table 5-2 (continued! 

BOILERS 

WQCC 3-103 S.D. N.O. N.O. 

PARAMETERS BOILER HIGH LOK 
BLOHOQKN PRESSURE PRESSURE 

BOILER BOILER 
(121 («18) U12) 

fis .004 .005 .003 

Ba <.l <-l <«I 
Cd <.01 ' <.01 <.01 
Cr <.03 (.05 <.03 
CN 
F 3.1 2.2 1.5 
Pb .18 .14 .05 

Kg 
NO, .2 .1 .05 
Se 
fig <.05 <.05 <.05 
U <.05 <.05 COS 
Cl 127 73 44 
Cu <.03 <.03 <.03 
Fe 1.9 0.65 0.25 
Kn .07 <.03 <.03 
SO 1549 1242 693 
TDS 4220 2873 1807 
Zn .06 <-01 <-01 
pH 11.6 11.6 11.2 
Al (1.0 <1.0 <1.0 
B 
Co <.01 -02 .01 
Ro <.5 <-5 <.5 
Ni <.05 <-05 <.05 
Phenols 
TSS 20 0 0 
Cond. 6000 5000 2800 
COD U6 0 0 
NH, 
S 



Table 5-2 (continued) 

COOLING TOWERS 

WQCC 3-103 
STANDARDS 

N.D. COOLING 
TOWER 

SLOWDOWN 

(110) 

S.D. 
ALKY 

COOLING TOWER 
BLOWDOWN 

(fl) 

S.D. 
TCC COOLING 
TOWER 
BLOWDOWN 

N.O. 
FCC 

COOLING TOWER 
BLOWDOWN 
(116! 

As 
Ba 
Cd 
Cr 
CN 
F 
Pb 
Hg 
N 0, 
Se 
Ag 
U 
Cl 
Cu 
Fe 
nn 
SO 
TDS" 
Zn 
pH 
Al 
B 
Co 
no 
Ni 
ftienois 
TSS 
Cond. 
COD 
NH. 

.004 
<.l 
(.01 
.06 

1.6 

.5 

<.05 
<.0S 
48 

<.03 
.05 
<.03 
1077 
1906 
.48 
7.6 
<1.0 

(.01 
<.5 
<.05 

13 
0 

1850 
0 

<.00I 
<.l 
<.01 
1.05 

4.4 
.05 

.75 

<.05 
<.05 
53 

<.03 
.5 
.07 
1461 
2732 
28 
6.9 
<I.O 

.01 
<.5 
<.07 

0 
0 

.011 
<.l 
<.01 
<.05 

2.2 
<.05 

(.05 
<.05 
44 

<.03 
<.05 
<.03 
1236 
1694 
<.01 
7.7 
1.0 

.02 
(.5 
<.05 

67 
108 

.001 
<.l 
<.01 

1.6 
.05 

<.05 
<.05 
47 

(.03 
<.05 
<.03 
1067 
1973 
.17 
8.0 
<1.0 

• Cl 
<.5 
<.05 

0 
1800 
!5 



QUALITY OF WATER IN 
EVAPORATION PONDS 



( 

ANALYTICAL LAHORATORIUS. INC. 

TO: Ceo Science 
500 Copper Ave. N.W. f n ! ^ ' 8 N o v e B b e r 1984 
Albuquerque, NM 1080, 1040 

ANALYTE 
SAMPLE ID/ANALYTICAL RESULTS 

Benzene 
To luene 
Echylbeazene 
Xylene s 

Benzene 
Toluene 
Echylbenzene 
Xylene 6 

KO 3 as N 
NH 4 

CN 
Benzene 
Toluene 
Xylenes 
Ethylbenzene 

NO 2 «•'* N 
NH 4 

CN 
Benzene 
Toluene 
Xylene s 
Echylbenzene 

11184 
1330 
Well 2 8 

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

103184 
1520 
Well 47 

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

Well 3 

<0.01 mg/l 
1.16 mg/l 

<0.01 mg/l 
<0.005 mg/l 
<0.005 mg/l 
<0.005 mg/l 
<0.005 mg/l 

Well 13 

<0.01 mg/l 
5.6 mg/1 

0.09 mg/l 
0.254 mg/l 
0.345 mg/l 
0.389 mg/l 

<0.100 mg/l 

103184 
1432 
Well 45 

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

103184 
1550 
Fire Pond 

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

Well 5 

<0.01 mg/l 
2.5 mg/l 

<0.01 mg/l 
<0.005 mg/l 
<0.005 mg/l 
<0.005 mg/l 
<0.005 mg/l 

Pond 1 

<0.01 mg/l 
10.6 mg/l 
0.4 rag/1 

0-711 mg/l 
0.588 mg/l 
0.591 mg/l 
0.240 mg/l 

103184 
1240 
Well 46 

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

Well 12 

<0.01 mg/l 
0.25 mg/l 

<0.01 mg/l 
<0.005 mg/l 
<0.005 mg/l 
<0.005 mg/l 
<0.005 mg/l 

Pond 3 

<0.01 rag/1 
13.87 mg/l 
0.2 mg/l 

0.027 mg/l 
<0.005 rag/1 
<0.005 mg/l 
<0.005 mg/l 



TO: Geo S c i e n c e 
500 Copper Ave . 
A l b u q u e r q u e , NM 

N.W 

ANALYTE 

NO _ as N 
NH ^ 
CN 
Benzene 
T o l u e n e 
X y l e n e s 
E c h y l b enzene 

DATE: 8 November l g s / 
1080 , 1040 
Page 2 of 2 

Pond ffi 
floating film 

SAMPLE ID/ANALYTICAL RESULTS 

NOMINAL DETECTION LIMIT 

0.617 mg/l 
0.467 mg/l 
0.463 mg/l 
0.201 mg/l 

0.01 mg/l 
0. 1 mg/l 

0.01 mg/l 
0.005 mg/l 
0.005 mg/l 
0.005 mg/l 
0.005 mg/l 

REFERENCEij'Scandard Mechods £ o r 

15cn E d i t i o n , APHA, N.Y. , l 9 8 0 . of Water and Wastewater 

An In v o i c e for 
L a b o r a t o r i e s . 

Since r e l y 

s e r v i c e s i s enclosed 
Thank y O U f o r contacting A s s a l g a l 

Je/ 
La\ 

' I f e r J v . S m i t h , P h . D . 
> r a t o r y D i r e c t o r 



I 

( 
-c.uaio.-.-.-iK Navajo Refining Col 
. ADDRESS Drawer 159 

CITY Ar tes ia , NM 88210 
ATTENTION Ed Kinney 

INVOICE NO 104223 

SAMPLES RECEIVED 4 / 2 4 / 8 1 CUSTOMER OROER NUMBER p.n_ a ?nmn 

TYPE OF ANALYSIS Water 

Sample Type of 
Identif ication Analysis mg/liter 

Navajo West Pond Acidity 13 
Alkalinity, "P" (as CaC03) < 1 
Barium 0.2 
Biochemical Oxygen Oemand 116 
Cadmium 0.003 
Chemical Oxygen Demand 102. 
Chloride C918 
Chromium 0.04 
Chromium 6+ < 0.01 
Copper < 0.001 
Fluoride 6.6 
Hardness (as CaCO-J 760 
Iron J 0.06 
Lead 0.002 
Magnesium 60 
Nickel- 0.01 
pH Units 7*. 7 
Phenols 0.04 
Alkalinity, "M" 173 
Solids, Total Dissolved 2930 
Sul fate 885 
Sulfide 25.1 
Zinc < 0.1 

Sample Analysis by: BP 

Date and Time of Analysis: B0D5: 4/24/81 @ 1600 hrs. 

pH: 4/30/81 <a 1400 hrs. 

Method of Analysis: B0D5 - 5 day incubation 

pH:electrode 

O ZZ~ CT 
APPfioveo 65 

Elmer D. Martinez, Director o f Qual i ty Assurance 
4/30/81 PAGE 4 OF 13 PAGE 

m r p l P^r^Hi ( r i r - \ n I n r . 



-CWJM/.-LH Navajo Refining Con 
ADDRESS Drawer 159 

C.TV Artesia, NM 88210 
ATTENTION- Ed Kinney 

INVOIQE NO 104223 

•y 

1 SAMPLES RECEIVEO 4/24/81 CUSTOMER ORDER NUMBER P.O. # 20030 

j TYPE Of ANALYSIS Water 

Sample 

Identification 

Navajo Middle Pond 

Type of 
Analysis 

Acidity 
A lka l in i ty , "P" (as CaC03) 
Barium 
Biochemical Oxygen Demand 
Cadmium 
Chemical Oxygen Demand 
Chloride 
Chromium 
Chromium 6+ 
Copper 
Fl uori de 
Hardness (as 
Iron 
Lead 
Magnesium 
Nickel 
pH Units 
Phenols 
A lka l in i ty , "M" 
So l ids , Total Dissolved 
Sulfate 
Sul fide 
Zinc 

< 
< 

< 
< 

CaC03) 

Sample Analysis by: BP 

Date and Time of Analysis: B0D5: 4/24/81 <? 1600 hrs. 

pH: 4/30/81 @ 1400 hrs. 

Method of Analysis: BOÔ  - 5 day incubation 

pH:electrode 

mg/l i t e r 

29 
1 
0.1 
116 
0.002 
363 
1468 
0.1 
0.01 
0.001 
7.4 
1060 
0.06 
0.001 
96 
0.01 
7.4 
0.027 
349 
4020 
1050 
13.4 
0.1 

C ~ ZZ- C 
APPROVEO 8V< 

Elmer D. Mart inez, Director o f Qual i ty Assurance 
4/30/81 PAGE 3 OF 13 PAGE ' 



-CCAIi;!.*L's Navajo Refining Cor/ 
ADDRESS Drawer 159 

CITY Ar tes ia , NM 88210 
ATTENTION Ed Kinney 

INVOICC NO 104223 

' > T i« ' i 

mm 
(SAMPLES RECEIVEO 4/24/81 CUSTOMER ORDER NUMBER P.O. 9 20030 

j TYPE OF ANALYSIS Water 

Sample Type of 
mg/liter Identification Analysis mg/liter 

Navajo East Pond 

.>«.v* 

Acidity 
Alkal in i ty , "P" (as CaC03) 
Barium 
Biochemical Oxygen Demand 
Cadmi um 
Chemical Oxygen Demand 
Chloride 
Chromium 
Chromium 6+ 
Copper 
Fluoride 
Hardness (as 
Iron 
Lead, 
Magnesium 
Nickel 
pH Units 
Phenols 
Alkal in i ty , "M" 
Sol ids , Total Dissolved 
Sul fate 
Sulfide 
Zinc 

CaC03) 

Sample Analysis by: BP 

Date and Time of Analysis: B0D5: 4/24/81 i? 1600 hrs. 

pH: 4/30/81 <a 1400 hrs. 

Method of Analysis: B0D5 - 5 day incubation 

pH:electrode 

APPROVED B> 

< 
< 

10 
1 
0.1 
72 
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 

r n n r . r n f e fr~ir~ F n u i r n n m p n r a l P n l l u C i o n . I n c . 

Elmer D. Mart inez, Director o f Qualjty'Assurance 
4 /30 /81 PAGE 2 OF 13 PAGE 



NEYANAYA 
GOVERNOR 

STATE OF NEW MEXICO 

ENERGY AND MINERALS DEPARTMENT 
OIL CONSERVATION DIVISION 

February 7, 1985 

POST OFFICE BOX 2088 
STATE LAND OFFICE BUILDING 

SANTA FE. NEW MEXICO 97501 
(505) 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 O i l 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 
c l a r i f y i n g information. Also, i n a meeting with you on 
January 24, 1985, several substantial issues regarding 
discharge plan coverage and future work e f f o r t s were raised. I 
w i l l discuss these issues f i r s t 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 i t s 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 dit c h 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 i s contingent on your w r i t t e n assurance that 
you w i l l comply with the provisions of Section 
1-203.A., and your agreement that the exi s t i n g 
compliance schedule or approval of the discharge plan 
w i l l not exempt you from Section 1-203. I f agreed 
t o , use of Section 1-203 w i l l be li m i t e d to past 
petroleum product discharges; action to be taken to 



Randall T. Hicks, Vice President Page 2 

pr o t e c t ground water i n the event of f u t u r e s p i l l s 
must be covered i n the discharge plan. 

2. The WQCC Regulations do not provide exemptions f o r 
discharges covered under the RCRA r e g u l a t i o n s . 
Therefore c o n t i n u i n g discharges of RCRA-regulated 
e f f l u e n t or leachate (such as t o the land farming 
area) are also subject t o the WQCC Regulations. I f 
the RCRA land-farm disposal system i s performing as 
designed t o p r o t e c t ground water from heavy metals 
and t o x i c organics, i t i s also l i k e l y t o be 
p r o t e c t i n g ground water from degradation by non-RCRA 
contaminants such as c h l o r i d e s , s u l f a t e s and t o t a l 
d i s s o l v e d s o l i d s regulated under WQCC r u l e s . To 
demonstrate t h i s Navajo must submit s u f f i c i e n t 
t e c h n i c a l i n f o r m a t i o n on frequency of a p p l i c a t i o n , 
q u a n t i t i e s , t o t a l volumes, c o n d i t i o n s of a p p l i c a t i o n , 
m o nitoring c u r r e n t l y performed, e t c . This 
i n f o r m a t i o n w i l l be reviewed f o r WQCC adequacy. I f 
needed, a d d i t i o n a l analyses of samples f o r some key 
WQCC c o n s t i t u e n t s may have t o be performed as p a r t of 
the discharge p l a n . S i m i l a r i n f o r m a t i o n also should 
be submitted f o r any RCRA approved s i t e c u r r e n t l y 
r e c e i v i n g discharges. 

3. Demonstration t h a t continued use of the 3-mile 
u n l i n e d conveyance d i t c h does not provide a hazard t o 
ground water w i l l be very d i f f i c u l t . This d i t c h 
t r a n s f e r s a l l r e f i n e r y wastewater t o the evaporation 
ponds, contains l e v e l s of benzene and other 
c o n s t i t u e n t s i n excess of WQCC standards (as 
evidenced by pond l e v e l s exceeding these standards), 
and contains other p o l l u t a n t s discharged from the 
o i l - w a t e r separators. I n f o r m a t i o n provided i n the 
discharge plan i n d i c a t e s t h a t a very shallow a q u i f e r 
e x i s t s a t depths betwen 15 and 30 f e e t beneath the 
r e f i n e r y . At a s p e c i f i c conductance of about 2500 
umhos/cm (Appendix B), the q u a l i t y of t h i s s o - c a l l e d 
"perched" a q u i f e r i s good and apparently has provided 
water f o r stock (p. 4-11). The potentiometic map 
(Figure 4-7) shows water movement t o the east toward 
the r i v e r . The same geologic c o n d i t i o n s and shallow 
useable ground water are l i k e l y t o occur i n the area 
of the d i t c h u n t i l the Pecos Vall e y a l l u v i u m i s 
reached. This water must be protected from any d i t c h 
discharges t h a t would cause exceedance of ground 
water standards. The contention (p. 6-2) t h a t the 
d i t c h i s s e l f - l i n e d due t o de p o s i t i o n of a s p h a i t i c 
m a t e r i a l has not been demonstrated and no i n f o r m a t i o n 
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on ground water qu a l i t y along the d i t c h has been 
provided. Even i f several monitoring wells along the 
3-mile length showed no contamination, t h i s v/ould not 
be assurance that contamination i s not occurring i n 
between the monitoring points. The di t c h i s a 
possible l i n e source of recharge and investigation of 
specific hydrologic conditions along i t s e n t i r e 
length would be time-consuming, expensive, and very 
possibly inconclusive. Navajo i s strongly encouraged 
to look at other alternatives to the unlined d i t c h 
for transfer of e f f l u e n t to the ponds. 

4. Navajo should continue the hydrogelogic studies i t i s 
conducting i n the v i c i n i t y of the evaporation ponds. 
Alternatives other than pond l i n i n g are available for 
discharge plan approval under Section 3-109.C. of the 
Regulations. 

Specific Comments/Questions 

HYDROGEOLOGY: 

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

2. Provide a table l i s t i n g available information 
(location, owner, date d r i l l e d , depth, aquifer or 
water bearing zone, water l e v e l , date measured, use, 
etc.) for a l l water wells (except those d r i l l e d by 
Navajo) w i t h i n one mile of the refinery property, one 
mile either side of the conveyance d i t c h , and w i t h i n 
one mile of the evaporation ponds (on both sides of 
the r i v e r ) . 

•3. A statement on p. 4-1 asserts that Pecos Valley 
alluvium i s not used for any purpose i n " t h i s area." 
What i s the extent of the referenced area and what i s 
the source of water for the windmill i n the NW/4, 
SW/4 of Section 12, Township 17 South, Range 26 East, 
and the water well l i s t e d on Figure 4-9? 

4. What i s the source of information for the geologic 
map shown i n Figure 4-1? 

5. Provide a legible copy of Figure 4-2 and provide 
units for permeability and other l i s t e d s o i l 
c h aracteristics. 
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6. C l a r i f y whether the depth to the top of the 
Queen formation i s 150 or 200 feet (p. 4-10). 

7. The depth and aquifer designation for well 6612 i s 
in c o r r e c t l y drawn on Figure 4-3. 

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

9. Several of the well records i n Appendix A from 
the State Engineer's Office have c r i t i c a l information 
that i s i l l e g i b l e . Provide leg i b l e logs or tabulate 
the c r i t i c a l information (eg. depth of w e l l , depth to 
water upon completion, major water-bearing s t r a t a , 
e t c . ) . 

10. 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 logs i f available or a 
narrative on construction information, date, depth, 
use, etc. 

11. The photocopies of the sample log for wells AA 
through A I , and R through T are i l l e g i b l e i n part. 
Provide l e g i b l e log copies. 

12. What i s the source of the apparent artesian head 
i n the perched water u n i t and shown in Figure 4-6? 
Do a l l monitor wells near the refinery e x h i b i t these 
apparent artesian conditions? 

13. 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? 

14. What i s the hydrologic relationship of Eagle Draw to 
the perched shallow artesian zone? 

15. Provide the conductance vs. discharge vs. r e l a t i o n 
ship for the Pecos River near Artesia for October 
through A p r i l 1982 and 1983. 

16. The potentiometric surface map at the evaporation 
ponds (Figure 4-9) shows ground water levels several 
feet above r i v e r elevations. Water movement to the 
north or south could be inferred from differences i n 
these elevations. The time of year the measurements 
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were made was omitted from the f i g u r e . To determine 
what the actual s i t u a t i o n i s and v e r i f y the accuracy 
of the statement on p. 4-14 that the gradient i s 
reversed at low flow, additional shallow subsurface 
information needs to be obtained. This should 
include comparison of seasonal water levels i n the 
r i v e r with those i n the pond monitoring wells. 
Frequent water l e v e l measurements by hand or through 
use of a water level recorder may be needed to make 
t h i s determination. Seepage from the ponds producing 
a ground water mound may also contribute to high 
water levels i n pond monitor wells. 

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

18. Is Navajo's property boundary given by the heavy 
black l i n e i n Figure 4-9? I f so, provide the names 
and show the locations of the property owners 
immediately adjacent to the ponds. 

19. Regarding the conveyance d i t c h , does Navajo own the 
d i t c h or have an easement? I f an easement, provide 
the name and location of the property owners. 

20. Provide a map showing the current 100-year flood 
p l a i n at the refinery and the maximum 100-year 
flooding that could occur a f t e r the c i t y makes 
changes i n the Eagle Creek drainage. Indicate the 
status and proposed completion date of the flood 
control e f f o r t s (eg. planning only, money allocated, 
under construction). 

21. Figure 4-9 shows that dike levels at the ponds are 10 
to 14 feet above the r i v e r rather than the 16 to 18 
feet given on p. 4-15. C l a r i f y t h i s discrepancy. 

22. On Figure 4-9, where i s monitoring we l l #16 located? 
What are i t s completion details? 

23. Provide the 100-year flood plan map i n the v i c i n i t y 
of the end of the conveyance dit c h 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 dit c h and 
ponds from such releases? 



Mr. Randall T. Hicks, Vice President Page 6 

WATER QUALITY: 

1. Provide a summary of water q u a l i t y characteristics 
of the San Andres and upper Queen aquifers i n the 
refinery area. 

2. Contrary to the statement on p.4-16, the water 
q u a l i t y i n the Pecos River Valley a l l u v i a l sand/silt 
aquifer has not yet been s u f f i c i e n t l y characterized 
by Navajo. Background q u a l i t y cannot be defined 
u n t i l 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 q u a l i t y . 

3. Analyses of the Pecos River up and downstream of 
the ponds and at low flow should be made to 
characterize r i v e r q u a l i t y and any e f f e c t of pond 
seepage on NM Stream Standards. 

4. Which "well water" i s referred to i n the 4/30/81 
CEP Analysis labeled "Page 1 of 13 pages?" Where i s 
t h i s w e l l located? What are i t s depth and completion 
details? From what zone i s i t producing? 

5. On page 4-17, the statement i s made that d i r e c t 
contamination of ground water at the ref i n e r y i s 
un l i k e l y due to the presence of artesian conditions 
and that contamination could be occurring due to 
contact between artesian water i n the wellbore and 
hydrocarbons i n the s o i l . While we believe t h i s 
could be true for some indivi d u a l wells, the presence 
of f l o a t i n g product up to several feet i n thickness 
i n at least ten of the wells, as shown i n d r i l l i n g 
logs, shows that' product has indeed moved downward 

. despite apparent artesian conditions. There i s also 
the p o s s i b i l i t y that the artesian conditions are 
recent and localized, and contamination predated a 
r i s e i n water levels and pressures to current 
elevations. This statement needs to be revised to 
r e f l e c t actual conditions. 

6. The l a s t paragraph of page 4-17 asserts that the 
ground water of the shallow, perched-water u n i t i s 1) 
of l i m i t e d extent, 2) not u t i l i z e d by any o f f - s i t e 
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 i f the s i t u a t i o n i s as Navajo suggests, t h i s 
ground water i s to be protected for present and 
pot e n t i a l future use since i t can be used as a water 
supply and has an exis t i n g concentration much less 
than 10,000 mg/l TDS. 

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

8. Although Navajo w i l l provide additional e f f l u e n t 
flow and qu a l i t y characterization i n the February 25, 
1985 submittal, the following deficiencies were found 
i n the December 7, 1984, submittal: 

(a) Where were ef f l u e n t rate's measured? Flow 
measurements need to be made at the beginning 
and end of the c'.̂ .-ch. 

^ ___Jb)^_J^o_analy_sis 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 
lik e l i h o o d of toxic pollutants has not been 
discussed. 

PLANT PROCESSES: 

1. Are i n j e c t i o n wells used for disposal of any produced 
water or any refinery generated wastewater? 

2. In addition to the information provided i n Section 
5.3.1., provide additional information on the f i r e 
pond. Include engineering information (size, depth, 
volume, l i n e r , discharge rates i n and out), range of 
TDS and flow v a r i a t i o n from in d i v i d u a l b o i l e r s , and 
use of additives (chromates, phosphates, organics, 
etc) . Provide information on uncontaminated ground 
water q u a l i t y i n the pond v i c i n i t y . 

3. Discuss the TEL pond, i t s use, dates of use, type 
of e f f l u e n t s , closure procedures, and i f i t i s under 
a RCRA monitoring plan. This information w i l l be 
useful i n in t e r p r e t a t i o n of the subsurface hydrologic 
data. 
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4. Provide construction d e t a i l s for the oil-water 
separators. Provide residence times p r i o r to sludge 
removal, frequency of sludge removal, and residence 
time a f t e r removal. 

5. Describe the blending operations, a d d i t i v i t e s 
used, and storage and drainage for t h i s area. 

6. In Table 5-2, indicate the type of chromium 
analysis performed. Is the analysis for CN l i s t e d i n 
Table 5-2 for streams #3 and #9 i n error? 

7. Waste stream #18 i s not on drawing 5-2 but an 
unnumbered waste stream i s present on the drawing. 
C l a r i f y the waste stream numbering. 

8. Does Navajo have any underground storage tanks? 

Please provide three copies of a l l future submittals (including 
maps and drawings), so that additional copies are available for 
f i e l d o f f i c e use and public review. I f 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. 

inc e r e l y , 

DAVID G. BOYER 
Hydrogeologist 

cc: OCD Artesia Field Office 
NMEID Hazardous Waste Section 
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1.0 EXECUTIVE SUMMARY 

Navajo Refining Company, P.O. Drawer 159, Artesia, New 

Mexico, 88210 discharges approximately 405,200 gallons per day of 

o i l 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 in Section 12,T.17 S, R. 26 E. Wastewater 

from the process units flows through an oil/water separator to 

remove the bulk of the hydrocarbons discharged with' the waste

water. The refinery's effluent has a t o t a l dissolved solids 

content of 2000-4000 mg/l. 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/l. 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/l. 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/l. 
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2.0 LOCATION AND PHYSIOGRAPHY 

2.1 LOCATION 

The Navajo Refining Company's plant f a c i l i t i e s 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 evaporation f a c i l i t i e s 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, 

f l a t 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 rainf a l l 

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 OPERATION 

The refinery began operations in the 1920's. The technology, 

size and ownership of the f a c i l i t y 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 f a c i l i t y . The installation of four product-

recovery trenches has resulted in a significant reduction in the 

total amount of hydrocarbons which exist in soi l . Hydrocarbon 

product recovery w i l l continue and, i f 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 

f a c i l i t i e s , and to monitor the integrity of the waste conveyance 

and evaporation f a c i l i t i e s . 
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In addition to ground water monitoring, Navajo maintains a 

s t r i c t manifest and record-keeping system. This system helps to 

insure that a l l waste is handled and disposed of properly. This 

system is in compliance with a l l applicable RCRA regulations. 
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4.0 DESCRIPTION OF PHYSICAL ENVIRONMENT AT SITE 

Four w a t e r - b e a r i n g u n i t s are p r e s e n t beneath t h e Nava jo 

Refining Company f a c i l i t y : 

o The San Andres Formation 

o The upper Queen Formation 

o 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 t h i r d 

water-bearing unit is present: the Pecos River Valley alluvium. 

This unit is not currently utilized in this area for any purpose 

due to i t s poor water quality. Within the Seven Rivers Formation 
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isolated permeable sands and fractured evaporites w i l l 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 l i e 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 f a c i l i t y . 

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 (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, 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. 
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Although the fault may cut across a l l known and potential 

aquifers, there are several reasons why the f a u l t is not a 

potential conduit for ground water contamination. First, faults 

in evaporites (Queen, Seven Rivers) typically "heal" or self-seal 

by fTowage and recrystal1ization 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- l y i n g carbonate and evaporitic bedrock. Localized areas of 

valley f i l l (Pecos River Valley and major arroyos) form the only 

other significant substrate for s o i l formation. Within s o i l 

series formed on a particular substrate, soil properties vary as 

a result of dif f e r i n g 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 f i l l e d , 

graded and leveled, leaving l i t t l e 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. 

4-4 



Arno: AH. Ak, An 
(For Harkey part of AH an 

Harkey s e r i e s ) . 

Harley: Ha. Hk 

Karro: W, KL. Kr, Ku, KV 

Pima: PM, Pe. Pn. Pv 

Oepth to bedrock, 
hard c l i c h e , 
or gypsum 

Depth 
from 

surface 

C l a s s i f i c a t i o n 

USDA tenture U n i f i e d AASHO 

No 
d . ' 

Percentage passing s leve-

4 ho. 10 Ko, ZOO 
mm.) (2 .0 mm.) (0.074 mm.) 

Perinea -
bi 11ty 

Aval lable 
. a t e r 

capaci ty 
React ion 

E l e c t r i c a l 
Conduct i v i t y 

(Ec « 103) 

Hore than 60. 
see 

0-14 
14-60 

S i l t y c lay loam 
S i l l y Clay 

CL 
CH 

A-6 
A-7 

100 
100 

100 
100 

90-95 
90-95 

0.05-0.30 
0.05-0.20 

0.18-0.20 
0.15-0.17 

7.9-8.4 
7.9-8.4 

4.0-8.4 
8.0-12.0 

More than 60. 0-87 Very f i ne sandy 
Loam. Loan and s i l t 
loam. 

HL A-4 100 100 60-75 0 .8 -2 .5 0.17-0.19 7.4-7.8 2.0-12.0 

More than 60. O-?0 
24-60 

Loam 
Clay loam 

ML-CL 
CL 

A-4 
A-6 

100 
100 

100 
100 

60-75 
70-80 

0 .8 -2 .5 
0 .8 -2 .5 

0.16-0.18 
0.18-0.20 

7.9-8.4 
7.9-8.4 4.0-10.0 

8.0-15.0 

Hore than 60. 0-60 S i l t loam to s i I t y CL A-6 100 100 85-95 0 .2 -0 .8 0.18-0.20 7.4-7.8 

Corroslvity 
(Untreated 
Steel pipe) 

High 
High 

Moderate to 
high 

High 
High 

Shrink-swe!I 
potenti a 1 

Moderate 
High 

Moderate 
Moderate 

Figure 4-2 Characteristics and 
distribution of soi ls in 
Artesia area. 

4-5 



The evaporation ponds are built on soils of the Arno Series 

which develop on fine, s i l t y 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. With the exception of some wells 

located in valley alluvium immediately adjacent to the Pecos 

River, a l l 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 s t a t i c 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 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 potentio

metric surfaces have very similar elevations (about 3300' msl), 

with the deep artesian aquifer's surface s l i g h t l y 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 19001 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, is in fact a second artesian aquifer. With the 
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exception of wells d r i l l e d immediately adjacent to the Pecos 

River nearly a l l 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. 

Analysis of d r i l l e r ' s and geophysical logs (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 illus t r a t i n g 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

t i t u t e most of the shallow aquifer in this area. These sands 

are 10 to 50 feet thick, and l i e 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 i t t y p i c a l l y slopes gently to the east and 

southeast, and follows the regional stratigraphic dips. South of 

the Artesia area, where extensive a g r i c u l t u r a l 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 is 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, 

stratigraphically-trapped accumulations of ground water are 
r 

highly variable in areal extent, volume, saturated thickness and 

quality. One such confined body of water underlies part of the 

Navajo f a c i l i t i e s . 

The configuration of the perched-water unit under the , 

Navajo site is revealed by over 40 monitor wells, installed by 

Navajo Refining Company. Lithologic d r i l l e r s 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 i l l u s t r a t e 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 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 s i l t y 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 expected, 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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Figure 4-8 Relationship between 
conductance and discharge 
in Pecos River near 
Artesia (unpublished data 
from USGS). 
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and the Pecos River loses 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- l y i n g bedrock. The city is at 

an average elevation of 3380 feet (msl) 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

i f i c i a l l y 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 i t s 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 i t s efforts at 

rectifying Eagle Creek and plans to construct a check dam several 

miles west of Artesia within 2 years. These measures w i l l 

e f f e c t i v e l y remove Artesia and the Refinery from the 100-year 

floodplain. 

The evaporation ponds and parts of the conveyance ditch l i e 
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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 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 

histori c 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 w i l l 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 rai n f a l l 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 

faci1ity: 

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 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 a l l wells sampled 

except for well #13 neither phenols, toluene nor benzene are 

present in concentrations above ground water standards. 

1 
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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. I t 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 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 s p i l l s . 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 o i l 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 limited 

areal extent, and does not seem to be utilized by any wells off 

the plant s i t e . I t is not connected with any of the other 

aquifers, and i t 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 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 d i s t i n c t processes utilized by the industry 

for the refining crude petroleum and i t s 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 i t s e l f 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 f a c i l i t y 

the major refining processes are: 

1) Crude Oil Fractionation (with vacuum fractionation) 
2) Fluidized Catalytic cracking 
3) Alkylation 
4) Reforming 
5) D e s u l f e r i z a t i o n 

A s s o c i a t e d w i t h t h e s e p rocesses a re s e v e r a l a u x i l i a r y 

a c t i v i t i e s which do not d i r e c t l y r e s u l t i n convers ion o f crude 
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o i l 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: 

1. Boilers 
2. Cooling towers 
3. Storage tanks 
4. Water purification f a c i l i t i e s 
5. Desalting units 

6. Drying and sweetening units 

Figure 5-1 shows the location of these process and 

au x i l i a r y units at the refinery. The North Division of the 

refinery processes New Mexico intermediate crude whereas the South 

Division processes sour crude. The Artesia f a c i l i t y 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 i t 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 f a c i l i t y . The r e l a t i v e flow volumes from the 

different units are: 
Cooling Towers 60% , 
Boiler Blowdown 20% 
Desalter 8% 
Process Units and Water Softener 12% 

5-2 



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 it s wastewater char

acteristics is given below. 

5.2 MAIN PROCESS UNIT DESCRIPTIONS AND WASTEWATER CHARACTERISTICS 

5.2.1. Crude Oil 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 

d i s t i l l a t i o n process which, at the south crude unit, yields gas, 

straight run gasoline, naptha, kerosene, diesel, atmospheric gas 

oi l and reduced crude (Figure 5-2). Reduced crude is transferred 

to the associated vacuum unit where i t is further fractionated 

into asphalt and vacuumed gas o i l . 

In the North Crude Unit, where New Mexico intermediate crude 

is refined, the product streams consist of gas, str a i g h t run 

gasoline, naptha, kerosene, diesel and topped crude. Wastewater 

produced from the crude units contains ammonia, sulfides, 

chlorides, o i l , and phenols. The process description flow sheet 

(Figure 5-2) shows the location of al l 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 d i s t i l l a t i o n 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 PROCESS UNIT WASTE STREAM DISPOSAL/ 
SOURCE NUMBER TREATMENT 

SYSTEM 

South Division Cooling Tower To south division 
API Separator 

South Division Boilers To f i r e control 
system water 
storage ponds 
overflow directly 
into colveyance 
ditch 

South Division 

South Division 

South Division 

South Division 

Crude Unit 
Desalter 
(D-130) 

Crude Unit 
Overhead Accumulator 

(D-140) 

Crude Unit 
Stabilizer 
(D-202) 

Alkylation Unit 
Regenerator 

To south division 
API separator 

To south division 
API separator 

To south division 
API separator 

To API separator 

South Division 
TCC Unit 

Cooling Tower and 
Vacuum Unit 

To south division 
API separator 

South Division 

North Division 

North Division 

Crude Unit Straight 
Run Gasoline 

stabilizer (W-58) 

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

Cooling Tower 

8 To API separator 

9 To north division 
oil/water 
separator 

10 To north division 
oi1/water 
separator 



Table 5-1 Continued 

North Division 

North Division 

North Division 

Crude Unit 11 
Overhead Accumulator 

(D-5) 

Low Pressure 12 
BoiIer 

Crude Unit 13 
Overhead Accumulator 

(D-4) 

To oil/water 
separator 

To North division 
oi1/water 
separator 

North division 
oi1/water 
separator 

North Division 

North Division 

Desulfuri zers 
(D-15) 

14 

Fluidized Cat. Cracker 15 
Unit Cooling Tower 

North division 
oi1/water 
separator 

North division 
oi1/water 
separator 

North Division 

North Division 

Sour Water Stripper 16 
Bottom 

High pressure 17 
Boilers 

To desalters, 
excess to North 
division 
oi1/water 
separator 

To North division 
oil/water 
separator 

North Division FCC overhead acc
umulator Unit (DA-

301) 

18 To north division 
oi1/water 
separator 

Un-numbered waste streams on Figure 5-2 have not been analyzed 



Like a l l wastestreams that have contacted crude or product 

(contact wastewater) and contain o i l , 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. 

The catalysts are in the form of powder for the fluidized 

unit. The catalyst is usually heated and l i f t e d into the reactor 

area by the incoming o i l feed which, in 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 o i l , 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 NAVAJO REFINERY (AFTER BRANVOLD, 1984! 
(VALUES IN HG/L EXCEPT WHERE NOTED) 

WQCC 3-103 
STANDARDS 

CRUDE UNIT 
PROCESS 

(14, 111, #13! 

CAT. CRACKER 
PROCESS 

BEFORE SOUR HATER 
STRIPPER 

SOUR WATER 
STRIPPER 
EFFLUENT 
(«17) 

ALKY. NEUTRALIZING 
SEWER 
(16) 

ND i SD 
DESALTERS 
(S3, I? 

As 
Ba 
Cd 
Cr 
CN 

F 
Pb 
Hg 
N03 

Se 
Ag 
U 
Cl 
Cu 
Fe 
Kn 
SO4 

TDS 
Zn 
pH 
Al 
B 
Cc 
Mo 
Ni 
Phenols 
TSS 
Cond. 
COD 
NH„ 
S 

<0.1 
<0.1 

1.3 

<0.1 

B05 
<0.1 

9.9 

1202 
78 
64 

<0.1 
<0.1 

0.5 

3.9 

2160 
<0.1 
9.0 

710 

B379 
2320 
180 

<0.1 
<0.1 

0.4 

17.0 

560 
0.12 
9.5 

250 

1702 
256 
7.7 

7.8 
<0.1 

10.8 

<1.0 

7.B 

2872 
18.8 
3.6 

0.26 

8870 
(1 
1.4 

2524 

600 
5.0 
(1.0 



Table 5-2 (continued) 

BOILERS 

WBCC 3-103 S.D. N.D. 

PARAMETERS BOILER HIGH 
BLOWDOWN PRESSURE 

BOILER 
!«2) (118) 

As .004 .005 
<.! <.l 

Cd (.01 (.01 
Cr <.05 <.05 
CN 
F 3.1 2.2 
f'b .18 .14 
Hg 
NO3 .2 .1 
Se 
fig <.05 <.05 
U <-05 <.05 
Cl 127 73 
C" <.03 <.03 
Fe 1.9 0,65 
Mn .07 <.03 
SO 1549 1242 
TDS 4220 2B73 
Zn .06 <.01 
PH 11.6 11.6 
Al <1.0 <1.0 
B 
Co <.01 .02 
»o <.5 (.5 
Ni <.05 <.05 
Phenols 
TSS 20 0 
Cond. 6000 5000 
COD l i t 0 
NH4 

S 

LOW 
PRESSURE 
BOILER 
< ft 12) 

.003 
<.! 
<.01 
(.05 

1.5 
.05 

.05 

<.05 
<.05 
44 

<.03 
0.25 
<.03 
693 
1807 
(.01 
11.2 
<1.0 

.01 
<.5 
<.05 

0 
2800 
0 



Table 5-2 (continued) 

COOLING TONERS 

WQCC 3-103 N.D. COOLING S.D. S.D. N.D. 
STANDARDS TOWER ALKY TCC COOLING FCC* 

BLOWDOWN COOLING TOWER TOWER COOLING TOWER 
BLOWDOWN BLOWDOWN BLOWDOWN 

(110) (HI) (tlfc) 

As .004 <. 001 .011 .001 
Ba <.l <.l / 1 \ • 1 <.! 
Cd <.01 <.01 <.01 <.01 
Cr .06 1.05 <.05 0.22 
CN 
F 1.6 4.4 n o 1.6 
Pb .05 .05 <.05 .05 
Hg 
N 03 .5 .75 n 

> L 7 

Se 
Ag <.05 <,05 <.05 <.05 
U <.05 <.05 <.05 <.05 
Cl 48 53 44 47 
Cu <.03 <.03 <.03 <.03 
Fe .05 .5 <.05 <.05 
fin <.03 .07 <.03 <.03 
SO 1077 1461 1236 1067 
TDS" 1906 2732 1694 1973 
Zn .48 28 <.01 .17 
pH 7.6 6.9 7.7 8.0 
Al <1.0 <1.0 1.0 <1.0 
B 
Co <.01 .01 .02 .01 
Ho <.5 <.5 <.5 / c 

\ . J 

Ni <.05 (.07 <.05 <.05 
Phenols 
TSS 13 0 67 0 
Cond. 0 0 108 1800 
COD 1850 15 
NH« 0 



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 (usually 

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 

gasoline 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, o i l , 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, j e t fuels and diesel 

fuel. The wastewater typically consists of sulfides or phenolic 

compounds. This waste stream (#14) i s routed to o i l 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 boiler water 

must be discharged (blowdown) and treated water added as 

make-up. Boiler blowdown is used as a water source for the f i r e 

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 f i r e water pond is also included in Appendix B. 
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5.3.2 Cooling Towers 

Water used far cooling process streams throughout the 

f a c i l i t y is cooled by cooling towers located in both the North 

and South Divisions and comprises most of the water usage at the 

f a c i l i t y . 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 o i l v/ater separator 

to permit contact of chromate with the o i l 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 p u r i f i c a t i o n system is basically a water 

softener and produces a periodic waste stream enriched in dis

solved solids. The waste is never in contact with product and 

is discharged directly into the conveyance ditch in the South 

Division and to the Oil Water separator in the North Division. 

5.3.4 Desalters 

All 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 f l u i d and suspended solids from the 

crude by passing crude (with some added water) through an electro

static f i e l d 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 f a c i l i t y . 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 

oi l water separator sewer. At the heat-exchanger bundle cleaning 

area the concrete pad drains d i r e c t l y into a sump which is 

constructed similar to an o i l 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 f l u i d . 

These wastes, removed from the tank bottoms, contain emulsified 

o i l , phenols, iron, sulfide and other consituents which depend 
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upon the nature of the material stored in a particular tank. 

This liquid is removed to the o i l water separators by vacuum 

trucks. The volume of effluent from this unnumbered source is 

also small. 

5.3.7 Produced Water from Oil Recovery System 

The o i l 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 o i l 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 provisions. These waste treatment 

f a c i l i t i e s are f u l l y 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 

All 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 o i l permits separation 

of the two phases. The o i l 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 is 

discharged to the conveyance ditch. The sludges are removed to 

the RCRA landfarm. 

Periodically, blow sand and suspended solids in the effluent 

w i l l enter the separator and o i l 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 o i l and grease discharged into the ditch 

w i l l settle into the soft, bottom sediments. Over time this o i l , 

grease and sediment has formed a very fine-grained asphaitic 

"liner" 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 i t 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 i t s course, i t 

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 o i l / 

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 generally less than 3 feet deep. The 

ponds are bermed to prevent any storm water runoff from entering 

the impoundment. 

All 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 

f a c i l i t y . 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 f l u i d in the ponds is 

shown in Appendix B. 
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kevtted JuD( 197} 

STATE ENGINEER OFFICE 

WELL RECORD 

Section 1. GENERAL INFORMATION 

(A) Owner of well ^gygfrg Re^VWyt fa 
SirMt nr Post Office Address UAOweA Street or Post Office Address i P / u w £ A l59 
City and State njd&Ain. Npit> ftpxira 

#13 
Owner's Well No 

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

a. Sf % S f V4 IW y» V4 of Section 12 Township I7S Range 2 6 f N.M.P.M. 

b. Tract No of Map No of the 

c. Lot No. _2_ of Block No. _ of the. 
Subdivision, recorSed in. . County. 

d. X=_ 
the. 

. feet, Y=_ . feet, N.M. Coordinate System. . Zone in 
_ Grant. 

(B) Drilling Contractor H <$ V fjixteJipni A?A 

Address P-0- Rnr hyj Antetiin, Nem t^eticn 

. License No UID-rlK 

Drilling Began ff-<?.? ~? / — 

Elevation of land surface or 

Completed well is O shallow • artesian 

Completed ft-P? - / 7 Typ* tnnl« i-nk lo . Size of hole f f t f ) in. 

. at well is_ . ft. Total depth of well. _2/_ 

Depth to water upon completion of well. 

Section 2. PRINCIPAL WATER-BEARING STRATA 

.ft. 

.ft. 

Depth in Feet Thickness 
in Feet Description of Water-Bearing Formation 

Estimated Yield 
(gallons per minute) From To 

Thickness 
in Feet Description of Water-Bearing Formation 

Estimated Yield 
(gallons per minute) 

N/A p 
Section 3. RECORD OF CASING 

Diameter 
(inches) 

Pounds 
per foot 

Threads 
per in. 

Depth in Feet Length 
(feet) Type of Shoe 

Perforations Diameter 
(inches) 

Pounds 
per foot 

Threads 
per in. Top Bottom 

Length 
(feet) Type of Shoe 

From To 

89D 4 P/f 2 21 P/f ? 20 

Section 4. RECORD OF MUDDING AND CEMENTING 
Depth in Feet Hole 

Diameter 
Sacks 

of Mud 
Cubic Feet 
of Cement Method of Placement 

From To 
Hole 

Diameter 
Sacks 

of Mud 
Cubic Feet 
of Cement Method of Placement 

-» 

N/A 
a-

SecUon 5. PLUGGING RECORD 

Plugging Contractor . 
Address 
Plugging Method _ 
Date Well Plugged-
Pluggjng approved by: 

Date Received 

State Engineer Representative 

FOR USE OF STATE ENGINEER ONLY 

Quad 

No. 
Depth in Feet Cubic Feet 

of Cement 
No. 

Top Bottom 
Cubic Feet 
of Cement 

1 
i 

3 
4 

FWL . FSL. 

File Nn ?rj-£,/*S3-X- /3 . Use gg-SW. / M„ /7.J&. /rX -4t3J>3.3 
. . . ;, £- ipL. . . : - • • -.: 



Section 6. LOG OF HOIK 

Depth in Feet 
From To 

-2JL 

Thickness 
in Feet 

_2JL 

Color and Type of Material Encountered 

Snarl 

Section 7. REMARKS AND ADDITIONAL INFORMATION Ĵ J 

H © 

— o o 

The undersigned hereby certifies that, to the best of his knowledge and belief, the foregoing if the above 
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 a'ceur:' • t possible when any well is 
drilled, repaired or deept When this form is used as a plugging record, only Section 1(a) and Scctio,. ,ccd be completed/ " 



Revised June 1972 
i 

(A) Owner of well 

STATE ENGINEER OFFICE 

WELL RECORD 

Section 1. GENERAL INFORMATION 

NAVAJO REFINING COMPANY 

Pan ENG3. LOG 

Street or Post Office Address -
City and State 

Box 159 
Owner's Well No. 16 

A r t e s i a , Neu flexicD 8B210 

Well was drilled under Permit No.. H A - K 7 7 5 - F . and is located in the: 

a. _ S l l L _ V, RF V. MF V. Mill y. nf Sertinn 17 Township 17 R R a n g e _ _ 2 f i _ £ _ _ N . M . P . M . 

b. Tract No of Map No of the 

c. Lot No.. of Block No. . o f the_ 
Subdivision, recorded i n . . County. 

d. X= . 
the. 

. feet, Y=_ . feet, N.M. Coordinate System. . Zone in 
_ Grant. 

C l y d e T i d u e l l . License No.. (B) Drilling Contractor 

Address Box 17, Route 1 , Ar tes ia , Neu rtexico BB21D 

UJD-*>06 

Drilling Began . 

Elevation of land surface td 

Completed well is 

_ Completed 3 / 2 q / B 1 Type mnU C a b l e Size of hole B_ in. 

at well is 1302 f t . Total depth of well SH f t . 

shallow artesian. Depth to water upon completion of well LD f t . 

Section 2. PRINCIPAL WATER-BEARING STRATA 

Depth in Feet Thickness 
in Feet Description of Water-Bearing Formation 

Estimated Yield 
(gallons per minute) From To 

Thickness 
in Feet Description of Water-Bearing Formation 

Estimated Yield 
(gallons per minute) 

10 25 15 Red Sand NA 

28 35 - 7 Gray Sand NA 

Section 3. RECORD OF CASING 

Diameter 
(inches) 

Pounds 
per f»ot 

Threads 
per in. 

Depth in Feet 

Top Bottom 
Length 
(feet) 

Type of Shoe 
Perforations 

From To 

B 5 / 8 28! 60 60 Texas Pattern NA 

Section 4. RECORD OF MUDDING AND CEMENTING 
Depth 

From 
in Feet 

To 
Hole 

Diameter 
Sacks 

of Mud 
Cubic Feet 
of Cement Method of Placement. 

Section 5. PLUGGING RECORD 

Plugging Contractor . 
Address 
Plugging Method_ 
Date Well Plugged_ 
PJugging approved by: 

State Engineer Representative 

No. 
Depth in Feet Cubic Feet 

of Cement No. 
Top Bottom 

Cubic Feet 
of Cement 

I 
2 
3 
4 

Date Received 

April 6, 1981 

RA-6775-E 

FOR USE OF STATE ENGINEER ONLY 

File No.. -Use. 

Quad 

Observation 
FWL . FSL. 

. Location N " 17S .26E . 12 .1224 " " 



Section 6. LOG OF HOLE 
Depth in Feet Thickness 

in Feet Color and Type of Material Encountered 
From To 

Thickness 
in Feet Color and Type of Material Encountered 

0 25 25 Fine red sand 

25 28 3 Blue-gray clay 

28 35 7 Fine gray sand 

35 kS 11 Coarse gravel 

k6 60 med to Fine gravel ly sand 

> 

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. 

(f f j Driller 

INSTRUCTIONS: This forf vould be executed in triplicate, preferably typewritten, and submitted t ' 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. iVhen this form is used as a plugging record, only Section 1(a) and Sectic need be completed. 



STATE ENGINEER OFFICE 

WELL RECORD 

Section 1. GENERAL INFORMATION 

Kcviiwl June 1»7J 

(A) Owner of well Navajo r le l i rUria fa, - — 
Street or Post Office Address 1 VnWW. (59 

Owner's Well No.. 

City and State. 
ice Address " n L L 

flAlfLAia- New l%LX± CO 

Well was drilled under Permit Nn M-f . lUl - 'K-P and is located in the: 

a. 0 V. NW VA NU/ K Vi of Sec t ion_Z2__ Township / 7 I Range X £ 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= . 
the. 

. feet, Y- . feet, N.M. Coordinate System. . Zone in 
_ Grant. 

(B) Drilling Contractor H ff 11/ fcntnapn iaa t 

Address P, 0 Rex IfJ? i4.ite.lifl, NCM> lti 

. License No.. 

cable. Drilling Began 6-16-~~J 7 Completed °"~I6 - J f T y p e , o o l , 

Elevation of land surface or at weU is 

Completed well is Q shallow O artesian. Depth to water upon completion of well 

Size of hole ^9D a 

ft. Total depth of weU 20. ft. 

0 

Section 2. PRINCIPAL WATER-BEARING STRATA 
Depth in Feet Thickness 

in Feet Description of Water-Bearing Formation 
Estimated Yield 

(gallons per minute) From To 

Thickness 
in Feet Description of Water-Bearing Formation 

Estimated Yield 
(gallons per minute) 

N/A 

Section 3. RECORD OF CASING 

Diameter 
(inches) 

Pounds 
per foot 

Threads 
per in. 

Depth in Feet Length 
(feet) 

Type of Shoe 
Perforations Diameter 

(inches) 
Pounds 
per foot 

Threads 
per in. Top Bottom 

Length 
(feet) 

Type of Shoe 
From To 

890 u f / f 2 20 22 TU •> 19 

Section 4. RECORD OF MUDDING AND CEMENTING 
Depth in Feet Hole 

Diameter 
Sacks 

of Mud 
Cubic Feet 
of Cement Method of Placement 

From To 
Hole 

Diameter 
Sacks 

of Mud 
Cubic Feet 
of Cement Method of Placement 

* N/A 

Section S. PLUGGING RECORD 

Plugging Contractor . 
Address 
Plugging Method _ 
Date Well Plugged-
Plugging approved by: 

State Engineer Representative 

No. 
Depth in Feet Cubio Feet 

of Cement 
No. 

Top Bottom 
Cubio Feet 
of Cement 

1 

-> 
3 
4 

Date Received 

FUe No RA-lr/lr<J-X--L-

FOR USE OF STATE ENGINEER ONLY 

Quad FWL . FSL. 

. Location No. r i££. I D , . ;////•? 



Section 6. LOG OF HOLh 

Depth in Feet Thickness 
in Feet Color and Type of Material Encountered 

From To 
Thickness 

in Feet Color and Type of Material Encountered 

0 20 20 SanA ... 

-

• 

Section 7. REMARKS AND ADDITIONAL INFORMATION 

UJ 

o 

ee z 

— a> * 
uJ 0 

g UJ c i 

[~- cO * 

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. _ . 

/ D r i l l e r / / 

INSTRUCTIONS: This fo»"i should be executed in triplicate, preferably typewritten, and submitted • -he appropriate district office 
of the State Engineer. . :tions, except Section S, shall be answered as completely and accum s possible when any well itj 
drilled, repaired or deepei.. .. When this form is used as a plugging record, only Section 1(a) and Section j need be completed. i " ' 



STATE ENGINEER OFFICE 

WELL RECORD 

SecUon 1. GENERAL INFORMATION 

(A) Owner of well Navajo Refinijng Csi-
Street or Post Office Address P/IOIIfA (59 

Revised June 1*72 

Owner's Well No : 

City and State A*-ro*;nj New MexJrti 

Well was drilled under Permit No M-fiftyf _ and is located in the: 

„. .W V. Nfc V. NW V, V, of Section 12 Township A l A Range 26 j 

b. Tract No.__ of Map No ot the 

_N.M.P.M. 

c. Lot No.. . of Block No. .of the. 
Subdivision, recorBed in 

d. X= :— feet, Y-

. County. 

. feet, N.M. Coordinate System. 

the. 

. Zone in 
_ Grant. 

(B) Drilling Contractor ti—& W jr^^^U^A 

Address P 0. Rny U77 rWfyi-tfl, NW fllej^o 

.License No. _J®J?5_ 

Drilling Began <-/7-7V Completed 6-17'7/ Type tools cable. 

Elevation of land surface or at well is ft. Total depth of well-

Completed well is D shallow CD artesian. Depth to water upon completion of well. 

Section 2. PRINCIPAL WATER-BEARING STRATA 

M 

21 u. 

A f,. 

Depth in Feet Thickness 
in Feet Description of Water-Bearing Formation 

Estimated Yield 
(gallons per minute) From fo 

Thickness 
in Feet Description of Water-Bearing Formation 

Estimated Yield 
(gallons per minute) 

N/A 

Section 3. RECORD OF CASING 

Diameter 
(inches) 

Pounds 
per foot 

Threads 
per in. 

Depth in Feet Length 
(feet) Type of Shoe 

Perforations Diameter 
(inches) 

Pounds 
per foot 

Threads 
per in. Top Bottom 

Length 
(feet) Type of Shoe 

From To 

rW 4 P/F 2 21 2S P/f 3 22 

SecUon 4. RECORD OF MUDDING AND CEMENTING 
Depth in Feet Hole 

Diameter 
Sacks 

of Mud 
Cubic Feet 
of Cement Method of Placement 

From To 
Hole 

Diameter 
Sacks 

of Mud 
Cubic Feet 
of Cement Method of Placement 

N/A 
* 

* 

Section 5. PLUGGING RECORD 

Plugging Contractor . 
Address 
Plugging Method _ 
Date Well Plugged-
Plugging approved by: 

State Engineer Representative 

No. 
Depth in Feet Cubio Feet 

of Cement 
No. 

Top Bottom 
Cubio Feet 
of Cement 

1 
•7 

3 
4 

Date Received 

File No.. 

FOR USE OF STATE ENGINEER ONLY 

Quad FWL FSL. 

Use j f F y f 1 - • Location No. / 7. XCo. / } . 



Section 6. LOG OF HOLE 

Depth in Feet Thickness 
in Feet 

Color and Type of Material Encountered 
From To 

Thickness 
in Feet 

Color and Type of Material Encountered 

a ;?? Snnrl , 

3Sb-

o 
Section 7. REMARKS AND ADDITIONAL INFORMATION 

ee -zz. 
UJ 

i r -

tu cc 

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 for™ should be executed in triplicate, preferably typewritten, and submitted »- -Se appropriate district office 
of the State Engineer. / tion»; except Section 5, shall be answered as completely and accura ' ; possible when any well is 
HrilUH nmaired r» rfeenei. tthrr, thi , form i i used as a oluceinc record, only Section 1(a) and Section . need ho ' : 



Kevited June 1973 

STATE ENGINEER OFFICE 

WELL RECORD 

Seetion 1. GENERAL INFORMATION 

(A) Owner of well foty'tf HV/fal i l tJ , C f l . 
Sircet or Post Office Address 
City and State rinf^Alnl /Vein Hie rim 

'I petition 

Owner's Well No.. 

SANTA rt 

WeU was drilled under Permit Mn W i - d l h?-X.-5 and is located in the: 

a. N'Jl Vi SV Vi S j Vi Vi of Section J . Township J j H Range _ 2 d £ N.M.P.M. 

b. Tract No of Map No of the 

c. Lot No.. . of Block No.. . o f t h e . 
Subdivision, recorded i n . . County. 

d. X= . 
the. 

. feet, Y=_ . feet, N.M. Coordinate System. - Zone in 
_ Grant. 

(B) Drilling Contractor-

Address 

P.O. l\n«.U77 

. License No._J£2d£££~ 

, Aafti&Ja. Nt>m flerJra 

Drilling Began 6-1 n- Completed -

Elevation of land surface or . 

Completed well is shallow artesian. 

Section 2. PRINCIPAL WATER-BEARING STRATA 

lyZ Type tools m f l j p Size of hole 8SD in. 

. at well is f t . Total depth of well 2 1 f t . 

Depth to water upon completion ofwcll 0 tt 

Depth in Feet Thickness 
in Feet Description of Water-Bearing Formation 

Estimated Yield 
(gallons per minute) From To 

Thickness 
in Feet Description of Water-Bearing Formation 

Estimated Yield 
(gallons per minute) 

N/A 

Section 3. RECORD OF CASING 

Diameter 
(inches) 

Pounds 
pet foot 

Threads 
per in. 

Depth in Feet Length 
(feet) Type of Shoe 

Perforations Diameter 
(inches) 

Pounds 
pet foot 

Threads 
per in. Top Bottom 

Length 
(feet) Type of Shoe 

From To 

S9B 4 m 2 2t 23 P/f 3 20 

Depth in Feet Hole 
Diameter 

Sacks 
of Mud 

Cubic Feet 
of Cement Method of Placement ™ 

From To 
Hole 

Diameter 
Sacks 

of Mud 
Cubic Feet 
of Cement Method of Placement ™ 

•'":•*• Ir. 

N/A 
-•1 x cn 
. • i i i ; 

;.. o . 

Section 5. PLUGGING RECORD 

Plugging Contractor . 

No. 
I>en(h in Feet Cu bio Feet No. 

Top Bottom of Cement 
n.ilo W..II Plnpp.H 1 
Plugging approved by: ' t 

3 
State Engineer Representative > 4 

Dale Received 

File No.. 

FOR USE OF STATE ENGINEER ONLY 

Quad FWL . FSL. 

.Use. . Location No. 



Revised June 1972 

(A) Owner of well. 

STATE ENGINEER OFFICE 

WELL RECORD 

SecUon 1. GENERAL INFORMATION 

VnveLf.0 ilefinin.fi fa. 
Street or Post Office Address __ , r

A X m f J l '•>< 
City and State >•*» P*" " 

Owner's Well No. 

Well was drilled under Permit P/l-6i4l-X-7 

a. N f VA & VA SF V, VA of Section. 

b. Tract No of Map No of the 

/ 

and is located in the: 

_ Township. . Range. 26F .N.M.P.M. 

c. Lot No.. . of Block No. .of the. 
Subdivision, recorded i n . . County. 

d. X=_ 
Ihe. 

. feet, Y - . feet, N.M. Coordinate System. . Zone in 
_ Grant. 

(B) Drilling Contractor 

Address P.O.. Be* * f f 

H & W f rit&npAl»&A. 

AjvttrA. la, Nm Mexico 

. License No.. WD-675 

Drilling Began 6-20 ? S Completed 6 -20 - V v Type tools. 

Elevation of land surface or at well is 

cable. . Size of hole 

. f t . Total depth of well. 22 

Completed well is Q shallow O artesian. Depth to water upon completion of well. 

Section 2. PRINCIPAL WATER-BEARING STRATA 

. in . 

. f t . 

- f t . 

Depth in Feet Thickness 
in Feet Description of Water-Bearing Formation 

Estimated Yield 
(gallons per minute) From To 

Thickness 
in Feet Description of Water-Bearing Formation 

Estimated Yield 
(gallons per minute) 

N/A 

Section 3. RECORD OF CASING 

Diameter 
(inches) 

Pounds 
per foot 

Threads 
per in. 

Depth in Feet Length 
(feet) Type of Shoe 

Perforations Diameter 
(inches) 

Pounds 
per foot 

Threads 
per in. Top Bottom 

Length 
(feet) Type of Shoe 

From To 

89D k P/i 2 22 2k P/i 3 21 

Section 4. RECORD OF MUDDING AND CF.MENTING 
Depth in Feet Hole 

Diameter 
Sacks 

of Mud 
Cubic Feet 
of Cement Method PlacemenP 

—t From To 
Hole 

Diameter 
Sacks 

of Mud 
Cubic Feet 
of Cement Method PlacemenP 

—t 

. . t ' ' 
. . . c_-

N/A i • ! . -

1 11 

- > q - i i 

Section 5. PLUGGING RECORD 

Plugging Contractor . 
Address 

... o _ 
-Tt 

r - i 

Plugging Method _ 
Date Well Plugged-
Plugging approved by: 

Date Received 

State Engineer Representative 

FOR USE OF STATE ENGINEER ONLY 

Quad 

No. Ocplh in Feel Cubic Feet 
of Cement 

No. 
Tup Bottom 

Cubic Feet 
of Cement 

1 

-> 
3 
4 

FWL . FSL. 



Kevued Junt 1912 

STATE ENGINEER OFFICE 

W E L L RECORD 

SecUon 1. GENERAL INFORMATION 

(A) Owner of well N a v a j o r t y U n v i g . f o . 
Street or Post Office Address Unamej\ / 7? 

. . . • - J J 

Owner's Well No.. 

Street or Post Office Address UnautfA Lzi-
City and State A/dt.ej.ia, N*w Plexirx} 

Well was drilled under Permit No PA-61 T . ? -^ -? and is located in the: 

/ •2"'' 
a . Sjf Vi N£ Vi N£ Vi V. of Section - f Township 17$ Range 26j 

of Map No of the 

_N.M.P.M. 

b. Tract No 

c. Lot No. _*_ of Block No.. . o f the 

Subdivision, recorded in 

d. X= feet, Y » . 

. County. 

. feet, N.M. Coordinate System. 

the. 

. Zone in 
_ Grant. 

(B) Drilling Contractor J A M l ! ^ £ ^ ± 

Address P.O. Box 417 Ani.eji.icu New fllexlco 

.License No. J ^ 2 £ _ 

Drilling Began . 6-21-77 

Elevation of land surface or 

Completed well is 

_ Completed 6 - 2 1 ' 7 7 Type tnni« cab le . Size of h o l e _ ^ ® in. 

at well is f t . Total depth of weU i l f t . 

CD shallow CD artesian. Depth to water upon completion of well Q f t . 

Section 2. PRINCIPAL WATER-BEARING STRATA 

Depth in Feet Thickness 
in Feet Description of Water-Bearing Formation 

Estimated Yield 
(gallons per minute) From To 

Thickness 
in Feet Description of Water-Bearing Formation 

Estimated Yield 
(gallons per minute) 

N/A 

Section 3. RECORD OF CASING 

Diameter 
(inches) 

Pounds 
per foot 

Threads 
per in. 

Depth in Feet Length 
(feet) Type of Shoe 

Perforations Diameter 
(inches) 

Pounds 
per foot 

Threads 
per in. Top Bottom 

Length 
(feet) Type of Shoe 

From To 

m P/i 2 21 2? P/i ? 20 

SecUon 4. RECORD OF MUDDING AND CEMENTING 

Depth in Feet Hole 
Diameter 

Sacks 
of Mud 

Cubic Feet 
of Cement Method of Placement 

From To 
Hole 

Diameter 
Sacks 

of Mud 
Cubic Feet 
of Cement Method of Placement 

N/A 

Section 5. PLUGGING RECORD 

Plugging Contractor . 
Address 
Plugging Method _ 
Date Well Plugged. 
Plugging approved by: 

State Engineer Representative 

No. 
Depth in Feet Cubio Feet 

of Cement 
No. 

Top Bottom 
Cubio Feet 
of Cement 

1 

3 
4 

FOR USE OF STATE ENGINEER ONLY 
Date Received 

File N o . 

Quad. FWL . FSL. 

. " r r f?<ff i - / ^ V r * / i Location No.. 



Section 6. LOG OF HOLE 

Depth in Feet Thickness 
in Feet 

Color and Type of Material Encountered 
From To 

Thickness 
in Feet 

Color and Type of Material Encountered 

0 21 21 Sand 

* 

! 

Section 7. REMARKS AND ADDITIONAL INFORMATION 

0 

53 rn 

er» z 

m —-
The undersigned hereby certifies that, to the best of his knowledge and belief, the foregoing is a trite ggd correS&ecord of the above 
described hole. . . 

INSTRUCTIONS: This fo-™ should be executed in triplicate, preferably typewritten, and submitted »- *he appropriate district office 
of the St8te Engineer. . :tions, except Section 5, shall be answered as completely and accura • s possible when any we|l is. 
drilled, repaired or deepe When this form is used as a plugging record, only Section 1(a) and Section , need be completed 



STATE ENGINEER OFFICE 

W E L L RECORD 

Kerned June 1972 

fitly than, LOS 
Section I. GENERAL INFORMATION # (2 

(A) Owner of well /VavOfrP Re fen i i x f r Q ° . : Owner's Well No. 

Street or Post Office Address y " 2 " * ^ V ? Street or rost urnce Aaaress •- • - • << 
City and State A^eJUA, H-PIP nW££_ 

WeU was driUed under Permit No M - f i f 4 3 - X - 1 2 and is located in the: 

a. i f f K V, N[ vs V, of Section 12 Township —12. 

b. Tract No of Map No of the 

. Range 26F _N.M.P.M. 

c. Lot No. of Block No. . o f t h e . 

Subdivision, recorded i n . . County. 

d. X = . 
the. 

. feet, Y = . . feet, N.M. Coordinate System. . Zone in 
_ Grant. 

(B) Drilling Contractor H & V FjlteApAA/liA . License No.. W-67c 

Address 

7> n /?„*• up 
AnteAirtj New Itieyjrn 

Drilling P j cm 6-^?~/~/ Completed f i - ? ? ~7,7 Type tools r a h l e Size of h o ! e _ ^ ® _ _ i n . 

Elevation of land surface or at weU is f t . Total depth of weU 1$. f t . 

Completed wdl is CD shaUow • artesian. Depth to water upon completion of weU Q. f t . 

Section 2. PRINCIPAL WATER-BEARING STRATA 

Depth in Feet Thickness 
in Feet Description of Water-Bearing Formation 

Estimated Yield 
(gallons per minute) From To 

Thickness 
in Feet Description of Water-Bearing Formation 

Estimated Yield 
(gallons per minute) 

N/A 

Section 3. RECORD OF CASING 

Diameter 
(inches) 

Pounds 
per foot 

Threads 
per in. 

Depth in Feet Length 
(feet) 

Type of Shoe 
Perforations Diameter 

(inches) 
Pounds 
per foot 

Threads 
per in. Top Bottom 

Length 
(feet) 

Type of Shoe 
From To 

m h P/F 2 19 21 P/F 3 18 

Section 4. RECORD OF MUDDING AND CEMENTING 

Depth in Feet Hole 
Diameter 

Sacks 
of Mud 

Cubic Feet 
of Cement Method of Placement 

From To 
Hole 

Diameter 
Sacks 

of Mud 
Cubic Feet 
of Cement Method of Placement 

i 
N/A 

* 

Section 5. PLUGGING RECORD 

Plugging Contractor . 
ArMrree 

No. 
Den In in Feel Cubic Feet 

of Cement P!" j f i n g M»thnil No. 
Top Bottom 

Cubic Feet 
of Cement 

1 
Plugging approved by: -7 Plugging approved by: 

3 
State Engineer Representative 4 

Date Received 
FOR USE OF STATE ENGINEER ONLY 

Quad FWL FSL. 

File No.. R/r-&/*/3-X-/> Ute fi6S.f£vfi. Loc.tion ^/7.^./^' M/JJ$4 

s/ 



Section 6. LOG OF HOLE 

Depth in Feet 
To 

Thickness 
in Feet 

JS-

Color and Type of Material Encountered 

Snnrl 

-Hi-

Section 7. REMARKS AMD ADDITIONAL INFORtJTJriON 

5. 
— i r»i c= 

er> 
fl m 

r-- — r * -
r- ro. 
• f . 

•r ° - m 
2 O J 

m 

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. 

^DpHer 

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 accuit s possible when any well is 
drilled, repaired or deepe. . When this form is used as a plugging record, only Section Ha) and Section J need be completed. 



1 
t ^ 

1 r 

B i 

(A) Owner of well. 

STATE ENGINEER OFFICE 

WELL RECORD 

Section 1. GENERAL INFORMATION 

NAVAJO REFINING CDOTPANY 

Revised June 1972 

HELD mn. WG 

Street or Post Office Address. 
City and State 

Box 159 
Owner's Well No. 16 

A r t e s i a , Neu OTexico 38210 

Well was drilled under Permit No.. RA-6775-F . and is located in -the: 

• . Vi SF Vi _M£ 

b. Tract No 

Mlil K of Section 17 Township TT fi 

of Map No of the 

.Range _ F .N.M.P.M. 

c. Lot No.. . of Block No.. . o f t h e . 
Subdivision, recorded i n . . County. 

d. X = . 
the. 

. feet, Y= . feet, N.M. Coordinate System. . Zone in 
_ Grant. 

Clyde Tidue l l . License No.. (B) Drilling Contractor 

Address Box 17, Route 1, Artes ia , Neui flexion 88210 

ulu-tf06 

Drilling Began . 

Elevation of land surface fifr — 

Completed well is 

. Completed 1 / 7 9 / 8 1 T y r > tnnk T a b l e Size of hole J3 in. 

at well is 11117 f t . Total depth of well SO f t . 

BO shallow • artesian. Depth to water upon completion of well 10 f t . 

Section 2. PRINCIPAL WATER-BEARING STRATA 

Depth in Feet Thickness 
in Feet Description of Water-Bearing Formation 

Estimated Y ie ld , 
(gallons per minute) From To 

Thickness 
in Feet Description of Water-Bearing Formation 

Estimated Y ie ld , 
(gallons per minute) 

ID 25 15 'Red Sand NA 

28 35 •-. 7 Gray Sand EM A 

Section 3. RECORD OF CASING 

Diameter 
(inches) ' 

Pounds 
per i'fot 

Threads 
per in. 

Depth in Feet Length 
(feet) Type of Shoe 

Perforations Diameter 
(inches) ' 

Pounds 
per i'fot 

Threads 
per in. Top Bottom 

Length 
(feet) Type of Shoe 

From To 

8 5/8 
f 

28! 0 60 60 Texas Pattern NA 
,J 

Section 4. RECORD OF MUDDING AND CEMENTING 

l^cpth in Feet Hole 
Diameter 

Sacks 
of Mud 

Cubic Feet 
of Cedent Method of Placement 

From To 
Hole 

Diameter 
Sacks 

of Mud 
Cubic Feet 
of Cedent Method of Placement 

I 
Section 5. PLUGGING RECOR 

Plugging Contractor . 
Address 
Plugging Method _ 
Date Well Plugged-
Plugging approved by: 

State Engineer Representative 

^ N o . 
Depth in Feet Cubic Feet 

of Cement 
^ N o . 

Top Bottom 
Cubic Feet 
of Cement 

1 
2 
3 
4 

Date Received April e, 1981 

RA-6775-E . . 

FOR USE OF STATE ENGINEER ONLY 

Quad FWL . 

File No.. 

FSL_ 

Observation „, .«„ .,,„ ,,1 
. Location Mn 1/S.ZoE. 12 . 1ZZ4 



Sactlon 6. LOO OP HOLE 

Depth in Feet Thickness 
in Feet Color and Type of Material Encountered 

From To 
Thickness 

in Feet Color and Type of Material Encountered 

D 25 25 . F ine red sand 

25 28 3 B lue-gray c lay 

28 35 7 Fine gray sand 

35 k6 11 Coarse g r a v e l 

tf6 60 l<t med t o f i n e g r a v e l l y sand 

> 
Section 7. REMARKS AND ADDITIONAL INFORMATION 

JON DIVISION 

.NT* f £ 

1-' 

to ™ 

^ o 
•n 
o 
m 

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. 

Driller 

INSTRUCTIONS: This forr ' "-ould be executed in triplicate, preferably typewritten, and submitted f appropriate district office 
of the State Engineer. Atf • ons, e>—-">ot Section 5, shall be answered as complete'^od accurate possible when any well is 
drilled, repaired or deepened. iVhen thi Itn is used as a plugging record, only Section i , _ , and Sectic' need be completed. 



(A) Owner of well . 

STATE ENCINEER OFFICE 

W E L L RECORD 

Section 1. GENERAL INFORMATION 

NAUA30 REFINING C0F1PANY 
Box 159 

Revised June 1972 

v.n ettn LOG 

Owner's Well No. . 17 

Street or Post Office Address 
City and State Artesia r Me hi Mexico B321SL 

Well was drilled under Permit No B A - f i l l F i - F and is located in the: 

a. SF Vi IMF Vi NF V4 Mill Vi of S e c t i o n _ L 2 _ _ Township 17 P. 

b. Tract No of Map No of the 

Range 2£_t_ .N.M.P.M. 

c. Lot No.. c o f Block No.. .o f the. 
Subdivision, recorded i n . . County. 

d. X= . 
the. 

. feet, Y= . feet, N.M. Coordinate System. . Zone in 
_ Grant. 

Clyrie Ti r lh ipl l License Nn 010-1*06 (B) Drilling Contractor — 

Address Rny 1 7 , Rnut.R 1 , A r t e s i a , NRUJ F l e x i o n 33210 

Drilling Began V 7 Q / a i Completed V ? 9 / f l 1 Type tools DahT R Size of h o ! e _ f L _ i n . 

Elevation of land surface Ur at well is 23XL5 f t . Total depth of well 3D f t . 

Completed well is G3 shallow O artesian. Depth to water upon completion of well 1X1 f t . 

Section 2. PRINCIPAL WATER-BEARING STRATA 

Depth in Feet Thickness 
in Feet Description of Water-Bearing Formation 

Estimated Yield 
(gallons per minute) From To 

Thickness 
in Feet Description of Water-Bearing Formation 

Estimated Yield 
(gallons per minute) 

10 28 18 Red sand NA 

I 

Section 3. RECORD OF CASING 

Diameter 
(inches) 

Pounds 
per foot 

Threads 
per in. 

Depth in Feet Length 
(feet) Type of Shoe 

Perforations Diameter 
(inches) 

Pounds 
per foot 

Threads 
per in. Top Bottom 

Length 
(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 

Diameter 
Sacks 

of Mud 
Cubic Feet 
of Cement Method of Placement M From To 

Hole 
Diameter 

Sacks 
of Mud 

Cubic Feet 
of Cement Method of Placement M 

'-

Section 5. PLUGGING RECORD 

Plugging Contractor . 
Address 
Plugging Method 
Date Well Plugged 
Plugging approved by: 

State Engineer Representative 

No. 
Depth in Feet Cubic Feet 

of Cement 
No. 

Top Bottom 
Cubic Feet 
of Cement 

1 
2 
3 
4 

Date Received A p r i l 6 , 198] 

RA-6776-E 

FOR USE OF STATE ENGINEER ONLY 

File No.. .Use 

Quad 

Observation 

FWL . FSL. 

. Location Nn 1 7 S . g 6 K . 1 2 . 1 2 4 3 ~ 



Section 6. LOG OF HOLE 
Depth 

From 

n Feet 

To 
Thickness 
in Feet 

z j ^ z • 1 1 

Color and Type of Material Encountered 

D 28 28 F ine r e d sand 

28 30 2 Red c l a y 

• 

Section 7. REMARKS AND ADDITIONAL INFORMATION 

zr- C O 
—t —' " 

•73 m 
O r n 

</> -z 
£ o c n 
r - ^ 

; M 

m 

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 fo' *>ould be executed in triplicate, preferably typewritten, and submitted ' '. appropriate district office 
of the State Engineer. A. .ions, except Section 5, shall be answered as completely and accural ; possible when any well is 
ArMrr\ rmaired or deeDenec When this form is used as a plugging record, only Section Ka) and Section ed be completed. 



(A) Owner of well . 

STATE ENGINEER OFFICE 

WELL RECORD 

Section 1. GENERAL INFORMATION 

NAl/AJO REFINING COMPANY 

Revised June 1972 

EHGR. LOG 

Street or Post Office Address. 
City and State 

Box 159 
Owner's Well No. 18 

Artesia. N H 88210 

Well was drilled under Permit No.. RA 6969 

a. IMIii V. Sul V. NU V. V4 of Section _ 2 _ _ 

b. Tract No „ of Map No ofthe 

and is located in the: Observation/Monitor w e l l 

_ Township_12S, Range_26_E N.M.P.M. 

c. Lot No,. ,-of Block No. .of the. 
Subdivision, recorded i n . . County. 

d. X= . 
the. 

. feet, Y=_ . feet, N.M. Coordinate System. . Zone in 
_ Grant. 

(B) Drilling Contractor. 

Address 

Hughes D r i l l i n g Company 

Box 199A. Route 1, Artesia, ti Fl 88210 

. License Nn UID 7«»9 

Drilling Began 6 / 3 / 8 2 Completed 

Elevation of land surface or r . a s i n g 

6/8/82 

Completed well is §0 shallow artesian. 

Section 2. PRINCIPAL WATER-BEARING STRATA 

Type tnnkfllr r o t a ry ^ i 7 P n f h n l l , 7- 7/8 i n 

at well is i i & i f t . Total depth of w i l 19 f t . 

Depth to water upon completion of well ITJ f t . 

Depth 

From 

in Feet 

To 

Thickness 
in Feet Description of Water-Bearing Format ion 

Estimated Yie ld 
(gallons per minute) 

1 1 6 19 3 f i n e a n h y d r i t i c sand and r e d sha] e NA 

Section 3. RECORD OF CASING 

Diameter 
(inches) 

Pounds 
per foot 

Threads 
per in. 

Depth in Feet Length 
(feet) 

Type of Shoe 
Perforations Diameter 

(inches) 
Pounds 
per foot 

Threads 
per in. Top Bottom 

Length 
(feet) 

Type of Shoe 
From To 

6 Pl/C 20 15 19 

Section 4. RECORD OF MUDDING AND CEMENTING 

Depth in Feet Hole 
Diameter 

Sacks 
of Mud 

Cubic Feet 
of Cement Method of Placement ^, 

From To 
Hole 

Diameter 
Sacks 

of Mud 
Cubic Feet 
of Cement Method of Placement ^, 

0 12 s 3 hand * 

jl 

Section 5. PLUGGING RECORD 

Pl 
A 

f 
Plugging Contractor . 

Address 
Plugging Method 

ale Well Plugged 
Plugging approved by: 

State Engineer Representative 

No. 
Depth in Feet Cubic Feet 

of Cement 
No. 

Top Bottom 
Cubic Feet 
of Cement 

I 
2 
3 
4 

Date Received June 2 2 , 1982 

RA-6969 

FOR USE OF STATE ENGINEER ONLY 

Quad FWL . 

' File No. . 

F S L . 

Obs./Monitoring 17.26.9.13111 
. Use Location No 



Section 6. LOG OF HOLE 
Depth 

From 

n Feet 

To 
Thickness 

in Feet Color and Type of Material Encountered 

• 2 2 Red s a i l 

2 8 6 gyp (weathered anhy) u i t h rBd sha le 

8 ll* 6 gyp uhi te and a n h y d r i t i c sand 

19 19 5 Fine red shalB and a n h y r i t i c sand - water ® 16' 

• 

• 

Section 7. REMARKS AND ADDITIONAL INFORMATION 

observation/monitaring well 
c-

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. 

M-
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 possible when any well is 
drilled, repaired or deeDent .ien this form is used as a plugging record, onlv Section Ka) and Section ^ .epH hp rnmnUtpH 



Revised June 1972 

STATE ENGINEER OFFICE 

WELL RECORD 

Section 1. GENERAL INFORMATION 
JBELD ENGR. LOG 

(A) Owner of well . NAVAJO, REFINING COMPANY 
Street or Post Office Address . 
City and State 

Box 159 
Owner's Well No. 19 

A r t p s i a , M It RR7in 

Well was drilled under Permit No.. RO fiq?n 

a IMF 3 :5E V. NE V. Y. of Section 

b. Tract No of Map No ofthe 

and is located in the: Obser vation/Honi t o r 

B Township _12S Range _ 2 6 _ E N.M.P.M. 

c. Lot No.. ! of Block No. .o f the_ 
Subdivision, recorded in . County. 

d. X = . 
lhe. 

. feet, Y= . feet, N.M. Coordinate System. . Zone in 
_ Grant. 

(B) Drilling Con trac tor . 

Address 

Hughes D r i l l i n g Company 

Route 1, Box 199A, Ar tes ia , M PI 88210 

Prilijnp Rpgan 6/9/82 Completed 6/9/82 TyPp tnnu Ai r Rotary .c,i7pnfhnip 7 7/8 i n 

Elevation of land surface or C a s i n g a t well is 3 3 6 7 f t . Total depth of wpll 19 f t . 

Completed well is shallow artesian. Depth to water upon completion of well _ 10 ft. 

Section 2. PRINCIPAL WATER-BEARING STRATA 

Depth in Feet Thickness 
in Feet Description of Water-Bearing Format ion 

Estimated Yie ld 
(gallons per minute) From To 

Thickness 
in Feet Description of Water-Bearing Format ion 

Estimated Yie ld 
(gallons per minute) 

15 18 3 f i n e a n h y d r i t i c sand and sha le NA 

Section 3. RECORD OF CASING 

Diameter 
(inches) 

Pounds 
per foot 

Threads 
per in. 

Depth in Feet Length 
(feet) Type of Shoe 

Perforations Diameter 
(inches) 

Pounds 
per foot 

Threads 
per in. Top Bottom 

Length 
(feet) Type of Shoe 

From To 

6 PVC 20 15 19 

Section 4. RECORD OF MUDDING AND CEMENTING 
Depth in Feet Hole 

Diameter 
Sacks 

of Mud 
Cubic Feet 
of Cement Method of Placement " •* From To 

Hole 
Diameter 

Sacks 
of Mud 

Cubic Feet 
of Cement Method of Placement " •* 

0 12 j 3 hand ~7 

Section 5. PLUGGING RECORD 

Plugging Contractor . 
ArfHrp« 

No. 
Denth in Feet Cubic Feet 

of Cement Plugging Method No. 
Top Bottom 

Cubic Feet 
of Cement 

n , t P U / P I I P l n p j p H 1 
Plugging approved by: 2 Plugging approved by: 

3 
State Engineer Representative 4 

Date Received June 2 2 , 1982 

File No.. RA-6970 

FOR USE OF STATE ENGINEER ONLY 

.Use 

Quad 

Monitoring 
FWL . 

. Location No. 

F S L . 

17.26.8.24234 



Section 6. LOG OF HOLE 

Depth 

From 

n Feet 

To 
Thickness 

in Feet Color and Type of Material Encountered J-

0 3* gravel 

6 brown s o i l 

9 3 qyp 

18 9 orav clay & Qyp 

19 1 Red clav 

„ 

-

-

... 

Section 7. REMARKS AND ADDITIONAL INFORMATION 

observation/monitor well 

- ' ' O 

r - — 

<o 

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 "•- appropriate district office 
of the State Engineer. All 'ons, except Section S, shall be answered as completely and accurate ' possible when any well is 
drilled, repaired or deepent. .ten this form is used as a plugging record, only Section 1(a) and Section ,eed be completed. 



(A) Owner of well . 

STATE ENGINEER OFFICE 

W E L L R E C O R D 

Section 1. GENERAL INFORMATION 

NAVAJO REFINING COMPANY 

Revised June 1972 

if 

FIELD ENGR. LOG 

Slree! or Post Office Address . 
City and State 

Box 159 
Owner's Weil No.. 2D 

Artes i a , Neui Mexico 88210 

RA 6972 Well was drilled under Permit No 
r.O 

a. -3Mhf* <A 5UI V. Nh] V. V. of Section 9 

b. Tract No of Map No of the . 

md is located in the: observation/monitor 

.Township 17 5 Range_26_E N.M.P.M. 

c. Lot No.. .oLBlock No. . o f the. 
Subdivision, recorded i n . . County. 

d. X = . 
the. 

. feet, Y = . . feet, N.M. Coordinate System. . Zone in 
_ Grant. 

,'B) Drilling Contractor. 

Address 

Hughes D r i l l i n g Company 

RntitP 1 , Rox 199A, A r t p s i a , N M 

. License No.. 

B8210 

UID 7fr9 

Drilling Began 6 / 9 / 8 2 Completed 6 / 9 / 8 7 Tv r > tnnlc M T r n t . n r y sir.-nf hole 7 7 / B in 

Elcv;iiion of land surface or r.RRI hQ at well is X3f i f i f t . Total depth of well 20 f t . 

Completed well is S I shallow d artesian. Depth to water upon completion of well LJ f t . 

Section 2. PRINCIPAL WATER-BEARING STRATA 

E 
Depth in Feet 

From To 

Thickness 
in Feet Description of Water-Bearing Formation 

Estimated Yield 
(gallons per minute) 

15 18 f i n e red 4 gray anhyd r i t i c^and 

Section 3. RECORD OF CASING 

Diameter 
(inches) 

Pounds 
per foot 

Threads 
per in. 

Depth in Fee! Length 
(feet) 

Type of Shoe 
Perforations Diameter 

(inches) 
Pounds 
per foot 

Threads 
per in. Top Bottom 

Length 
(feet) 

Type of Shoe 
From To 

6 PVC 20 16 20 

Section 4. RECORD OF MUDDING AND CEMENTING 

Depth in Feet Hole 
Diameter 

Sacks 
of Mud 

Cubic Feet 
of Cement Method of Placement 

From To 
Hole 

Diameter 
Sacks 

of Mud 
Cubic Feet 
of Cement Method of Placement 

0 12 * 3 hand A 

J> 

Section 5. PLUGGING RECORD 

Plugging Contractor . 
Address 
Plugging Method 
Date We!) Plugged 
Plugging approved by: 

State Engineer Representative 

No. 
Depth in Feet Cubic Feet 

of Cement 
No. 

Top Bottom 
Cubic Feet 
of Cement 

1 
2 
3 
4 

Date Received June 2 2 , 1982 

File M-6972 

FOR USE OF STATE ENGINEER ONLY 

Quad. FWL F S L . 

. . . Monitoring , ,. M 17.26.9.13313 
. Use J Location No 



Section 6. LOG OF HOLE 

Depth 

From 

n Feet 

To 

Thickness 
in Feet Color and Type of Material Encountered 

0 3 3 s o i l 

5 2 tan gyp - o i l soaked 

10 5 gray a n h y d r i t i c sand and sha le 

15 5 50/50 gray S red a n h y d r i t i c sand 

20 5 f i n e red shaley a n h y d r i t i c sand 

• 
O r 

• 

3 

Section 7. REMARKS AND ADDITIONAL INFORMATION 

observation/monitor w e l 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. 

INSTRUCTIONS: This form should be executed in triplicate, preferably typewritten, and submitted to the appropriate district office 
of the State Engineer. All *~-'ions, except Section 5, shall be answered as completely and accurate' possible when any well is 
drilled, iepaired or deepenc '•> this form is used as a plugging record, only Section 1(a) and Section ;d be completed. 



Revised June 1972 

(A) Owner of well . 

STATE ENGINEER OFFICE 

WELL RECORD 

Section 1. GENERAL INFORMATION 

NAI/A30 REFINING COMPANY 
Street or Post Office Address . 
City and State 

Box 159 

EIELD ENGR. LOG 
Owner's Well No. 2 1 

A r t e s i a , N PI B8210 

Well was drilled under Permit No Rfl 69.71 

V. Mill y, Z t f i / 4 ./4 o f section. J1E-

b. Tract No.. 

and is located in the: observation/monitor 

_9 Township _ _ L 2 _ S _ Rang- 7 f i p N M P M 

. of Map No.. of the . 

c. Lot No.. of Block No. . o f the. 
Subdivision, recorded in . . County. 

d. X= . 
the. 

. feet, Y= . feet, N.M. Coordinate System. ~" Zone in 
~°~ Grant. 

(B) Drilling Contractor. 

Address 

Hughes Drilling Company License No.. 

R o u t e 1 , Bnx 1 9 9 A , A r t . P . g i a , M Pl B R 7 i n 

hin 7fc9 

Drilling Began 6 / 1 1 / 8 2 Completed fi/11/8? Type t o n U f l i r r n + . a r y size of hole_2__2/8in. 

Elevation of land surface or C a s i n g at well is 23JL2 f t . Total depth of well___13_ f t . 

Completed well is S l shallow • artesian. Depth to water upon completion of well 2 f t . 

Section 2. PRINCIPAL WATER-BEARING STRATA 

Depth in Feet Thickness 
in Feet Description of Water-Bearing Formation 

Estimated Yield 
(gallons per minute) From To 

Thickness 
in Feet Description of Water-Bearing Formation 

Estimated Yield 
(gallons per minute) 

16 20 f i n e gray anhydr i t i c sand S sha .e NA 

Section 3. RECORD OF CASING 

Diameter 
(inches) 

Pounds 
per foot 

Threads 
per in. 

Depth in Feet Length 
(feet) Type of Shoe 

Perforations Diameter 
(inches) 

Pounds 
per foot 

Threads 
per in. Top Bottom 

Length 
(feet) Type of Shoe 

From To 

6 PVC 33 29 33 

Section 4. RECORD OF MUDDING AND CEMENTING 

Depth in Feet Hole 
Diameter 

Sacks 
of Mud 

Cubic Feet 
of Cement Method of Placement * 

From To 
Hole 

Diameter 
Sacks 

of Mud 
Cubic Feet 
of Cement Method of Placement * 

0 12 3 hand " 

12 33 : qravel pack 

Section 5. PLUGGING RECORD 

A 
Pl 

* 

Plugging Contractor . 
Address 
Plugging Method 

ate Well Plugged 
lugging approved by: 

State Engineer Representative 

j No. 
Depth in Feet Cubic Feet 

of Cement j No. 
Top Bottom 

Cubic Feet 
of Cement 

I 
2 
3 
4 

Date Received June 2 2 , 1982 

RA-6971 
File No 

FOR USE OF STATE ENGINEER ONLY 

.Use 

Quad 

Monitoring 

FWL . 

. Location No.. 

FSL. 

17.26.9.31222 



Section 6. LOG OF HOLE 

Depth in Feet Thickness 
in Feet Color and Type of Material Encountered 

From To 
Thickness 
in Feet Color and Type of Material Encountered 

a 5 5 o i l soaked sand 

10 5 f i n s a n h y d r i t i c sand 4 c lay 

15 5 f i n e a n h y d r i t i c sand 4 c l a y 

20 5 f i n e gray anhy s d , c l a y , & g r a v e l 

25 5 coarBe grave l and gray c lay cement 

30 5 gyp 4 red c lay or sha le 

33 3 very shaley gyp. 

• 

• 
• 

Section 7. REMARKS AND ADDITIONAL INFORMATION 

observation/monitor well 

- a 

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. All 'ions, except Section 5, shall be answered as completely and accurate' possible when any well is 
A.-.H.A H n.r A**r\»m t*n thic f n r m i<. used a< a nlueeine record onlv Section H a l and Section . -ed be ertmnleted. 



Revised June 1972 

STATE ENGINEER OFFICE 

W E L L RECORD 

Section 1. GENERAL INFORMATION 

(A) Owner of well NAVAJO. REFINING COMPANY 
Street or Post Office Address . 
City and State 

Drawer 159 
Owner's Well No 

HELD ENGR. LUii 

22 

Artes ia , N M 88210 

RA 6975 Well was drilled under Permit No.. 

a. NF '/. IMF V. Will V. SI'I VS of Section 9_ 

b. Tract No.. . of Map No. of the . 

. and is located in the: 

_ Township 1 7S Range 76F .N.M.P.M. 

c. Lot No. •of Block No. .of the. 
Subdivision, recorded i n . . County, 

d, X= . 
the. 

. feet, Y= . feet, N.M. Coordinate System. Zone in 
Grant. 

S. Dale Hughes (B) Drilling Contractor . 

A d d r ess RoutB 1, Box 198 A, Ar tes ia , NM 

. License No.. UID 7<*9 

88210 

Drilling Began .lnrte \ h , ' 82-nmripiPrf June l<t, ' 82r y r i . tools A i r Rotary size of hnip 7 7/8 in 

Elevation of land surface or at well is 3359 f t Total depth of well IS! f t . 

Completed well is 33 shallow • artesian. M o n i t o r Depth to water upon completion of well 5 f t . 

Section 2. PRINCIPAL WATER-BEARING STRATA 

Depth in Feet Thickness 
in Feet Description of Water-Bearing Formation 

Estimated Yield 
(gallons per minute) From To 

Thickness 
in Feet Description of Water-Bearing Formation 

Estimated Yield 
(gallons per minute) 

16 IB 2 gyp sand na 

Section 3. RECORD OF CASING 

Diameter 
(inches) 

Pounds 
per foot 

Threads 
per in. 

Depth in Feet Length 
(feet) 

Type of Shoe 
Perforations Diameter 

(inches) 
Pounds 
per foot 

Threads 
per in. Top Bottom 

Length 
(feet) 

Type of Shoe 
From To 

6 20 16 20 

Section 4. RECORD OF MUDDING AND CEMENTING 

Depth in Feet Hole 
Diameter 

Sacks 
of Mud 

Cubic Feet 
of Cement Method of Placement •* 

From To 
Hole 

Diameter 
Sacks 

of Mud 
Cubic Feet 
of Cement Method of Placement •* 

0 * 8 3 hand _T 

Section 5. PLUGGING RECORD 

Plugging Contractor 
Address 
Plugging Method 
Date Well Plugged 
Plugging approved by: 

State Engineer Representative 

No. 
Depth in Feet Cubic Feet 

of Cement 
No. 

Top Bottom 
Cubic Feet 
of Cement 

1 
2 
3 
4 

Date Received August 19 , 1982 

" / r;i.K-n RA-6975 

FOR USE OF STATE ENGINEER ONLY 

Quad FWL FSL. 

. "«• O b s e r v a t i o n Location No 1 7 . 2 6 . 9 . 3 1 2 2 2 



Section 6. LOG OF HOLE 

Depth in Feet 

To 
Thickness 

in Feet Color and Type of Material Encountered 

f i l l 

• i l soaked sand 

ID gyp and clay 

16 gyp and clay 

18 anhydritic sand, gravel 

19 gyp and clay 

Section 7. REMARKS AND ADDITIONAL INFORMATION 

CTD 

The undersigned hereby certifies that, 
described hole. 

to the best of his knowledge and belief, the foregoing is a true and correct record of the above 

JU 
INSTRUCTIONS: This for~ -hould be executed in triplicate, preferably typewritten, and submitted f - appropriate district office 
of the State Engineer. Al ions, except Section 5, shall be answered as completely and accuratt possible when any well is 
drilled, repaired or deepeneu wTien this form is used as a plugging record, only Section 1(a) and Section ; need be completed. 



Revised June 1972 

(A) Owner of well . 

STATE ENGINEER OFFICE 

WELL RECORD 

Section 1. GENERAL INFORMATION 

NAVAJO REFINING COMPANY 

BELD ENGR. i0£ ^ 

Street or Post Office Address . 
City and State 

Drawer 159 
Owner's Well No. 23 

Artesia, N M 8821B 

Well was drilled under Permit No Rfl 6975 X 

a. NF '/. Will '/« Mill V. Sill Vi of Section 9_ 

b. Tract No.. . of Map No.. of the . 

. and is located in the: 

_Township 1 7 5 Range 76 F .N.M.P.M. 

c. Lot No.. !"of Block No. . o f the. 
Subdivision, recorded i n . . County. 

d. X= . 
the. 

. feet, Y= . feet, N.M. Coordinate System. . Zone in 
_ Grant. 

S. Dale Hughes (B) Drilling Contractor. 

Address Route 1 , Box 199 A, Ar te s i a , N Fl 88210 

License Nn UID 7<>9 

Drilling Began 6/28/82 Completed 6/28/82 Type ton). Air Rotary Size of hole JZ l/3in. 

Elevation of land surface or at wel] is 3363 f t . Total depth of well 2TJ f t . 

Completed well is L U shallow €3 artesian. M o n i t o r Depth to water upon completion of well 9. f t . 

Section 2. PRINCIPAL WATER BEARING STRATA 

Depth in Feet Thickness 
in Feet Description of Water-Bearing Formation 

Estimated Yield 
(gallons per minute) From To 

Thickness 
in Feet Description of Water-Bearing Formation 

Estimated Yield 
(gallons per minute) 

15 17 2 Anhyritic sand na 

Section 3. RECORD OF CASING 

Diameter 
finches) 

Pounds 
per foot 

Threads 
per in. 

Depth in Feet Length 
(feet) 

Type of Shoe 
Perforations Diameter 

finches) 
Pounds 
per foot 

Threads 
per in. Top Bottom 

Length 
(feet) 

Type of Shoe 
From To 

6 PVC 20 15 20 

Section 4. RECORD OF MUDDING AND CEMENTING 

Depth in Feet Hole 
Diameter 

Sacks 
of Mud 

Cubic Feet 
of Cement Method of Placement 

From To 
Hole 

Diameter 
Sacks 

of Mud 
Cubic Feet 
of Cement Method of Placement 

0 7 < 8 3 Hand _ I 

jt 

Section 5. PLUGGING RECORD 

Plugging Contractor . 
Address 
Plugging Method _ 
Date Well Plugged. 
Plugging approved by: 

State Engineer Representative 

No. 
Depth in Feet Cubic Feet 

of Cement 
No. 

• Top Bottom 
Cubic Feet 
of Cement 

1 
2 
3 
4 

Date Received Augus t 1 9 , 1982 

File No Rft-fi97*i X 

FOR USE OF STATE ENGINEER ONLY 

Quad FWL FSL. 

. u«- O b s e r v a t i o n i nraiinn Nn 1 7 . 2 6 . 9 . 3 1 1 2 2 



Section 6. LOG OF HOLE 

Depth in Feet Thickness 
in Feet Color and Type of Material Encountered 

From To 
Thickness 

in Feet Color and Type of Material Encountered 

0 5 5 gyp with anhydr i te c r y s t a l s 

10 5 n u n • 

12 2 gyp and granular anhydri te 

15 3 a n h y d r i t i c sand and c lay 

17 2 • t u n * 

20 3 anhy sand u i t h l imestone qrave l 

1 ! 

Section 7. REMARKS AND ADDITIONAL INFORMATION 

C 

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. 

/bnllet 

INSTRUCTIONS: This fo— should be executed in triplicate, preferably typewritten, and submitted f "he appropriate district office 
of the State Engineer. A tions, except Section S, shall be answered as completely and accural possible when any well is 
drilled, repaired or deepene, When this form is used as a plugging record, only Section 1(a) and Section need be completed. 



STATE ENGINEER OFFICE 

WELL RECORD 

Section 1. GENERAL INFORMATION 

Revised June 1972 

£IELDfENGR. L06 

(A) Owner of well . NAVAJO REFINING COMPANY 
Stree! or Post Office Address 

Drauer 159 
city and state Artesia, uLH 38210 

Owner's Well No. 2k 

Well was drilled under Permit No _ RA 6975 X 7 and is located in the: 

a. F Vi dlil V> _ S L 1 _ Vi Mill Vi of Section 9 Township 17 R Range 76 F N.M.P.M. 

b. Tract No of Map No of the 

c. Lot No.. • of Block No. . of the. 
Subdivision, recordid i n . . County. 

d. X= . 
the. 

. feet, Y= . feet, N.M. Coordinate System. _ i Zone in 
Grant. 

5. Pale Hughes (B) Drilling Contractor 

A o d r e s s Route 1. Box 199A, ArtBsla, M M BB210 

Completed Drilling Began 7 / 5 / 8 2 

Elevation of land surface Mr . —; 

Completed well is shallow CD artesian. 

7 / 5 / 8 2 Type t r ,n icAjr r o t a r y Size of h ole 8 . . . in. 

at weU i s - _ 3 J l 6 2 L _ f t . Total depth of well 19 ft 

Depth to water upon completion of well § f t . 

Section 2. PRINCIPAL WATER-BEARING STRATA 

it 
Depth in Feet 

From 

16 

To 

18 

Thickness 
in Feet Description of Water-Bearing Formation 

Anhy sand 

Estimated Yield 
(gallons per minute) 

Section 3. RECORD OF CASING 

Diameter 
(inches) 

Pounds 
per foot 

Threads 
per in. 

Depth in Feet Length 
(feet) 

Type of Shoe 
Perforations Diameter 

(inches) 
Pounds 
per foot 

Threads 
per in. Top Bottom 

Length 
(feet) 

Type of Shoe 
From To 

6 PVC 20 15 20 

Section 4. RECORD OF MUDDING AND CEMENTING 

Depth in Feet Hole 
Diameter 

Sacks 
of Mud 

Cubic Feet 
of Cement Method of Placement •» 

From To 
Hole 

Diameter 
Sacks 

of Mud 
Cubic Feet 
of Cement Method of Placement •» 

0 7 , 8 3 hand ^ 

Jt 

Plugging Contractor . 
Address 
Plugging Method 
Date Well Plugged 
Plugging approved by: 

Section 5. PLUGGING RECORD 

State Engineer Representative 

No. 
Depth in Feet Cubic Feet 

of Cement 
No. 

Top Bottom 
Cubic Feet 
of Cement 

1 
2 
3 
4 

V 
Date Received August 19, 1982 

FUe No. RA.6975 T 1 

FOR USE OF STATE ENGINEER ONLY 

Quad 

Use _ QhS£Xxa£io t toca t ion No. 

FWL FSL. 

1 7 . 2 6 . 9 . 1 3 3 2 2 



Section 6. LOG OF HOLE 

Depth in Feet Thickness 
in Feet Color and Type of Material Encountered 

From To 
Thickness 
in Feet Color and Type of Material Encountered 

• • 5 •- 5 gyp S gran, anhydr i te 

10 5 H n n it 

16 6 gyp & c lay 

18 2 a n h y d r i t i c sand and grave l 

19 1 gyp and grave l 

• 
-*fcr 

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. 

G r i l l e 

INSTRUCTIONS: This fo—> should be executed in triplicate, preferably typewritten, and submitted f" the appropriate district office 
of the State Engineer. . :tions, except Section S, shall be answered as completely and accurs s possible when any well is 
drilled, repaired or deepen. .. When this form is used as a plugging record, only Section Ua) and Sectio. . need be completed. 



(A) Owner of well . 

STATE ENGINEER OFFICE 

W E L L R E C O R D 

Section 1. GENERAL INFORMATION 

NAV/A30 REFINING CDP1PAMH 

Revised June 1972 

FIELD ENGR. LOG 

Owner's Well No. _25_ 
Sireet or Post Office Address . 
City and State 

..DrauiBr 159 
ArtPRia, N_D BB21Q 

Well was drilled under Permit Nn RO y 1 

a. T '/. IMF Vi _SE V" NE V. of Section 8 

b. Tract No of Map No of the 

and is located in the: 

_ Township 17 5 Range. -26-E- . .N.M.P.M. 

c. Lot No.. . of Block No. . o f the. 
Subdivision, recorded i n . . County. 

d. X= . 
the. 

. feet, Y=_ . feet, N.M. Coordinate System. . Zone in 
_ Grant. 

5. FialR HiirjhRB (B) Drilling Contractor — 

Address Rnnt.p 1 , Rny T99 A , flrt.pqia, M Pl RB210 

License Nn liin 7t>9 

Drilling Began *>/ l \ / r \"> Completed 7 / 1 3 / 82 Type tools A i r r o t a r y Size of hole 8 in. 

Elevation of land surface or at well is 336*1 f t . Total depth of 70 f t . 

Completed well is H shallow CD artesian. Depth to water upon completion of well 8 f t . 

Section 2. PRINCIPAL WATER-BEARING STRATA 

Depth in Feet Thickness 
in Feet Description of Water-Bearing Formation 

Estimated Yield 
(gallons per minute) From To 

Thickness 
in Feet Description of Water-Bearing Formation 

Estimated Yield 
(gallons per minute) 

15 17 2 anhydr i t i c sand na 

Section 3. RECORD OF CASING 

Diameter 
(inches) 

Pounds 
per foot 

Threads 
per in. 

Depth in Feet Length 
(feet) 

Type of Shoe 
Perforations Diameter 

(inches) 
Pounds 
per foot 

Threads 
per in. Top Bottom 

Length 
(feet) 

Type of Shoe 
From To 

6 PDC 20 16 20 

Section 4. RECORD OF MUDDING AND CEMENTING 

] Depth 
| From 

in Feet 
To 

Hole 
Diameter 

Sacks 
of Mud 

Cubic Feet 
of Cement Method of Placement 

* 

1 ° 8 8 i» 
-
hand ^ 

I • 

Jt 

Section 5. PLUGGING RECORD 

A 
P! 

i 

Plugging Contractor . 
Address 
Plugging Method _ 
Date Well Plugged-
lugging approved by: 

State Engineer Representative 

No. 
Depth in Feet Cubic Feet 

of Cement 
No. 

Top Bottom 
Cubic Feet 
of Cement 

I 
2 
3 
4 

Date Received August 1 9 , 1982 

Fii-Nn RA-6975 X 3 

FOR USE OF STATE ENGINEER ONLY 

Quad FWL F S L . 

. n~ Observation L o c a t i o n M n 17.26.8.242U 



Section 6. LOG OF HOLE 

Depth 
From 

n Feet 

To 
Thickness 
in Feet Color and Type of Material Encountered ^ 

0 5 5 o i l soaked s o i l 

12 7 gyp 

15 3 gyp S c l a y 

17 2 a n h y d r i t i c sand 

20 3 r e d gyp c l a y 

Bt 

-

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 f o " " should be executed in triplicate, preferably typewritten, and submitted »he 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 renaired or deeDCTt^ . When this form k ntpil »« a nlnooinp record onlv Serticn ira^ and Qertin. npeH K# rnmnlataA 



I 
Revised June 1972 

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

STATE ENGINEER OFFICE 

WELL RECORD 

Section 1. GENERAL INFORMATION 

NAVAJO REFINING COPIPANY 
D r a u B r 159 

£IELD. ENGR. LOG 
IX 

Owner's Well No. 26 

A r t e s i a , N Pl 8B7in 

Well was drilled under Permit Nn RA 6975 X k and is located in the: 

a. _ S E _ V. NE V. SF <A NF V. n f Section fl Township 1 7 5 Range 2 6 E N M P M 

b. Tract No of Map No of the 

c. Lot No.. . of Block No.. . o f the. 
Subdivision, recorded in_ . County. 

d. X = . 
the. 

. feet, Y= . feet, N.M. Coordinate System. . Zone in 
_ Grant. 

5. Dale Huohes (B) Drilling Contractor 

Address R o u t e 1 , Box 199 A , A r t e s i a , N PI 8 B 7 i n 

License Nn UP 7fr9 

Drilling Began 7 / 1 5 / 8 2 Completed . 7 / 1 5 / B 7 Type tools A i r Rnt. a r y Size of ""le R in 

Elevation of land surface or at well is 3364 f t . Total depth of well 20 f t . 

Completed well is 03 shallow artesian. Depth to water upon completion of well 8 f t . 

Section 2. PRINCIPAL WATER-BEARING STRATA 

Depth in Feet Thickness 
in Feet Description of Water-Bearing Fonnation 

Estimated Yield 
(gallons per minute) From To 

Thickness 
in Feet Description of Water-Bearing Fonnation 

Estimated Yield 
(gallons per minute) 

16 18 2 a n h y d r i t i c sand na 

I 

Section 3. RECORD OF CASING 

Diameter 
(inches) 

Pounds 
per foot 

Threads 
per in. 

Depth in Feet Length 
(feet) Type of Shoe 

Perforations Diameter 
(inches) 

Pounds 
per foot 

Threads 
per in. Top Bottom 

Length 
(feet) Type of Shoe 

From To 

e PVC 20 16 20 

Section 4. RECORD OF MUDDING AND CEMENTING 

Depth in Feet Hole 
Diameter 

Sacks 
of Mud 

Cubic Feet 
of Cement Method of Placement 

From To 
Hole 

Diameter 
Sacks 

of Mud 
Cubic Feet 
of Cement Method of Placement 

0 9 8 5 hand i 

• 

-

Section 5. PLUGGING RECORD 

Plugging Contractor . 
Address 
Plugging Method _ 
Date Well Plugged-
Plugging approved by: 

State Engineer Representative 

No. 
Depth in Feet Cubic Feet 

of Cement 
No. 

Top Bottom 
Cubic Feet 
of Cement 

1 
2 
3 
4 

Date Received A u g u 8 t 1 9 > X 9 8 2 

File N o . _ B A = & 2 2 3 L J L 4 

FOR USE OF STATE ENGINEER ONLY 

"Quad - FWL . FSL. 

. H « O b s e r v a t i o n Location No.. 



Section 6. LOG OF HOLE 
Depth 

From 
n Feet 

To 
Thickness 

in Feet Color and Type of Material Encountered 

• 6 6 o i l soaked gyp 

10 «t gyp 

12 2 gyp S clay 

16 k gyp S clay 

18 2 anhydr i t i c sand 

20 2 gyp & gravel 

* 

Section 7. REMARKS AND ADDITIONAL INFORMATION 
CT3 

C 

I — > 

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. 

D alter 

INSTRUCTIONS: This fo™ should be executed in triplicate, preferably typewritten, and submitted i " 'he 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. 



Revued June 1972 

(A) Owner of well . 

STATE ENGINEER OFFICE 

W E L L R E C O R D 

Section 1. GENERAL INFORMATION 

MAwn.in RFFTMTiur; mrcpomv 

HELD. ENGR. LOG 

Owner's Well No. 
Street or Post Office Address . 
City and State 

n r a i . i p r 159 

SB7in 

Well was drilled under Permit No._ RO 6 9 7 5 X 5 

a. _ S E _ Vi _BJ£_ V i _ S £ _ V i J i l £ _ 

b. Tract No of Map No. _ 

. Vi of Section. 

. and is located in the: 

_ Township 17 S Range. 26 E .N.M.P.M. 

of the. 

c. Lot No.. _ jp f Block No. . . of the. 
Subdivision, recorded i n . . County. 

d. X= . 
the. 

. feet, Y=_ . feet, N.M. Coordinate System. _ i Zone in 
_. Grant. 

(B) Drilling Contractor. 

Address 

S. D a l e Hughes . License No.. 

Rnn tP 1 , Rnx 199 0 , O r t . P P i a , 111 W BB71 fl 

hm 749 

Drilling Began—2/L5/B2 Completed 7 / 1 5 /R7 Type tools A l x - R n t a x y Size of hole B in. 

Elevation of land surface or at well is 3363 f t . Total depth of well 20 f t . 

Completed well is shallow • artesian. Depth to water upon completion of well 9 f t . 

Section 2. PRINCIPAL WATER-BEARING STRATA 

Depth 

From 

m Feet 

To 
Thickness 

in Feet Description of Water-Bearing Formation 
Estimated Yield 

(gallons per minute) 

17 19 2 a n h y d r i t i c sand na 

Section 3. RECORD OF CASING 

Diameter 
(inches) 

Pounds 
per foot 

Threads 
per in. 

Depth in Feet Length 
(feet) Type of Shoe 

Perforations Diameter 
(inches) 

Pounds 
per foot 

Threads 
per in. Top Bottom 

Length 
(feet) Type of Shoe 

From To 

6 PVC 20 16 20 

Section 4. RECORD OF MUDDING AND CEMENTING 

Depth in Feet Hole 
Diameter 

Sacks 
of Mud 

Cubic Feet 
of Cement Method of Placement , 

From To 
Hole 

Diameter 
Sacks 

of Mud 
Cubic Feet 
of Cement Method of Placement , 

0 8 a 4 hand ^ 

Section 5. PLUGGING RECORD 

Plugging Contractor . 
Address 
Plugging Method 
Date Well Plugged 
lugging approved by: 

State Engineer Representative 

No. 
Depth in Feet Cubic Feet 

of Cement 
No. 

Top Bottom 
Cubic Feet 
of Cement 

1 
2 
3 
4 

Date Received August 19 , 1982 

File No. RA-6?7g X 5 

FOR USE OF STATE ENGINEER ONLY 

Quad FWL FSL. 

. Use O b s e r v a t i o n Location No 1 7 . 2 6 . 8 . 2 4 2 4 4 



Section 6. LOG OF HOLE 

Depth in Feet Thickness 
in Feet Color and Type of Material Encountered 

From To 
Thickness 
in Feet Color and Type of Material Encountered 

D 8 8 o i l soaked gyp 

13 5 gyp 

17 «t gyp & c l a y 

19 2 a n h y d r i t i c sand 

20 1 a n h y d r i t i c sand S g r a v e l 

• 

• 

-

i 

Section 7. REMARKS AND ADDITIONAL INFORMATION 

cb 

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. 

& Driller 

INSTRUCTIONS: This fr"— should be executed in triplicate, preferably typewritten, and submitted t<- the appropriate district office 
of the State Engineer. . :tions, except Section 5, shall be answered as completely and accurs - 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 

(A) Owner of well. 

STATE ENGINEER OFFICE 

W E L L RECORD 

Section 1. GENERAL INFORMATION 

NAVAJO REFINING CONPANY 

EJELD ENGR. LOG 

Street or Post Office Address. 
City and State 

Prayer 159 
Owner's Well No. . _2S_ 

A r t e s i a , M f l 8B21Q 

Well was drilled under Permit No.. RA 6 9 7 5 X 6 

a. NF '/. NF % SF Y, Slil Vi of Section 9 

b. Tract No of Map No of the 

and is located in the: 

_ Township _L7__S_ Range _ 2 S L - 2 f i _ E _ N . M . P . M . 

c. Lot No.. . of Block No. . o f the. 
Subdivision, recorded in _ . County. 

d. X = . 
the. 

. feet, Y= . feet, N.M. Coordinate System. . Zone in 
_ Grant. 

(B) Drilling Contractor S . f l a l P Hnghpo 

Address Rniit.p 1 , RnY 199 A, A r t e s i a , N H. RR21FI 

License No.__U!D—1M9-

Drilling Began 7 / 7 / 8 2 Completed 7 / 8 / 8 2 Type too ls f l i r R o t a r y Size of hole 8 in. 

Elevation of land surface or at well is 3 3 £ J f t . Total depth of well 30 f t . 

Completed well is 50 shallow (ZD artesian. Depth to water upon completion of well I D f t . 

Section 2. PRINCIPAL WATER BEARING STRATA 

Depth in Feet Thickness 
in Feet Description of Water-Bearing Formation 

Estimated Yield 
(gallons per minute) From To 

Thickness 
in Feet Description of Water-Bearing Formation 

Estimated Yield 
(gallons per minute) 

10 12 2 a n h y d r i t i c sand na 

Section 3. RECORD OF CASING 

Diameter 
finches) 

Pounds 
per foot 

Threads 
per in. 

Depth in Feet Length 
(feet) Type of Shoe 

Perforations Diameter 
finches) 

Pounds 
per foot 

Threads 
per in. Top Bottom 

Length 
(feet) Type of Shoe 

From To 

6 PVC 30 25 30 

Section 4. RECORD OF MUDDING AND CEMENTING 

Depth in Feet Hole 
Diameter 

Sacks 
of Mud 

Cubic Feet 
of Cement Method of Placement 

From To 
Hole 

Diameter 
Sacks 

of Mud 
Cubic Feet 
of Cement Method of Placement 

0 10 8 hand ^ 
X 

Jl 

Section S. PLUGGING RECORD 

Plugging Contractor 
Address 
Plugging Method 
Date Well Plugged 
Plugging approved by: 

State Engineer Representative 

No. 
Depth in Feet Cubic Feet 

of Cement 
No. 

Top Bottom 
Cubic Feet 
of Cement 

1 
2 
3 
4 

Date Received Augus t 1 9 , 1982 

File No 8A-6975 T fi 

FOR USE OF STATE ENGINEER ONLY 

Quad FWL FSL. 

Use Location No 1 7 . 2 6 . 9 . 3 A 2 2 3 



Section 6, LOG OF HOLE 
Depth 

From 

n Feet 

To 
Thickness 
in Feet Color and Type of Material Encountered 

0 5 5 gyp 4 r e d c l a y 

10 5 n n o 

IB 2 a n h y d r i t i c sand & g r a v e l 

25 13 gyp & g r a v e l 

30 5 gyp 

* 
-

1 1 

Section 7. REMARKS AND ADDITIONAL INFORMATION 
ci 

c: 

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 ff»"n 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 accur; is possible when any well is 
drilled, repaired or deepeu .. When this form is used as a plugging record, only Section 1(a) and Sectu need be completed. 



Revised June 1972 

(A) Owner of well. 

STATE ENGINEER OFFICE 

W E L L RECORD 

Section 1. GENERAL INFORMATION 

NAVAJO, REFINING COMPANY Owner's Well No. _23_ 
Street or Post Office Address . 
City and State 

Drauer 159 
Artesia, N W BB7in 

Well was drilled under Permit Nn RA 6 9 7 5 X 7 

a. -NF V. % dl'! 54 Mill V. of Section. 

b. Tract No.. . of Map No. of the. 

. and is located in the: 

_ Township 17 5 Range 26 E .N.M.P.M. 

c. Lot No.. _*>f Block No. . o f the_ 
Subdivision, recorded i n . . County. 

d. X = . 
the. 

. feet, Y= . feet, N.M. Coordinate System. £ Zone in 
Grant. 

S. Dale Hughes (B) Drilling Contractor 

Address R o u t e 1 , Bax 199 A , A r t e s i a , N Fl 88210 

License No.. UIO 7 4 9 

Drilling Began 7 / 2 0 / 8 2 Completed 7 / 2 1 , / B ? Type tools A i r r o t a r y Size of hole 8 in. 

Elevation of land surface or at well is 1263 f t . Total depth of well 71 „ 5 f t . 

Completed well is KH shallow O artesian. Depth to water upon completion of well I J f t . 

Section 2. PRINCIPAL WATER-BEARING STRATA 

Depth 

From 

in Feet 

To 

Thickness 
in Feet Description of Water-Bearing Formation 

Estimated Yield 
(gallons per minute) 

21.5 1.5 Anhydr i t i c sand na 

Section 3. RECORD OF CASING 

Diameter 
(inches) 

Pounds 
per foot 

Threads 
per in. 

Depth in Feet Length 
(feet) 

Type of Shoe 
Perforations Diameter 

(inches) 
Pounds 
per foot 

Threads 
per in. Top Bottom 

Length 
(feet) 

Type of Shoe 
From To 

6 PVC 22 19 22 

Section 4. RECORD OF MUDDING AND CEMENTING 

Depth in Feet Hole 
Diameter 

Sacks 
of Mud 

Cubic Feet 
of Cement Method of Placement » 

From To 
Hole 

Diameter 
Sacks 

of Mud 
Cubic Feet 
of Cement Method of Placement » 

0 8 8 6 hand ~ — 

Section S. PLUGGING RECORD 

Plugging Contractor . 
Address 
Plugging Method_ 

ate Well Plugged. 
lugging approved by: 

State Engineer Representative 

No. 
Depth in Feet Cubic Feet 

of Cement 
No. 

Top Bottom 
Cubic Feet 
of Cement 

I 
2 
3 
4 

Date Received 

File No-

Augus t 1 9 , 1982 

' R « - n Q 7 S T 7 

FOR USE OF STATE ENGINEER ONLY 

Quad FWL FSL. 

. u ~ " b g e r v a M o n Location No 1 7 . 2 6 . 9 . 1 3 4 2 2 



Section 6. LOG OF HOLE 

Depth in Feet Thickness 
in Feet Color and Type of Material Encountered 

From To 
Thickness 

in Feet Color and Type of Material Encountered 

0 5 5 miscellaneous f i l l 

10 5 o i l stained gyp 

15 5 gyp 

20 5 gyp 

21.5 1.5 anhydr i t i c sand & gravel 

* 

Section 7. REMARKS AND ADDITIONAL INFORMATION _ . 
t -
C 3 

C-

CJ 

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. 

DiPilier 

INSTRUCTIONS: This fr-— should be executed in triplicate, preferably typewritten, and submitted t« the appropriate district office 
of the State Engineer. . rtions, except Section 5, 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 

(A) Owner of well. 

STATE ENGINEER OFFICE 

W E L L RECORD 

Section I . GENERAL INFORMATION 

NAVAJO. REFINING COMPANY 

BEIDINGR. tQfi 

Owner's Well No. 30 

Street or Post Office Address. 
City and State 

Orauier 159 
Ar t e s i a , M Pl 88210 

Well was drilled under Permit Nn RA 69*75 Y R 

a. NE % NE v; SU vi Vi of Section 9 

b. Tract No of Map No of the 

and is located in the: 

_ Township 17 S Range 26 E .N.M.P.M. 

c. Lot No.. • of Block No. .o f the. 
Subdivision, recorded i n . . County. 

d. X= . 
the. 

. feet, Y= . feet, N.M. Coordinate System. . Zone in 
_ Grant. 

S. Dale Hughes (B) Drilling Contractor-

Address R o u t e a , Box 199 A , A r t e s i a , M PI 8 8 2 1 0 

License Nn UID 749 

Drilling Began . 7/2Z/82 

Elevation of land surface or — 

Completed well is 

. Completed 7 / 2 2 / 8 7 Type. tnni« A i r R n t a r y s i 7 P n f hni , B _ _ m . 

at well is 3J35B f t . Total depth of w e l l _ _ _ J Z1*J5_ f t . 

shallow 0 artesian. Depth to water upon completion of well 8 f t . 

Section 2. PRINCIPAL WATER-BEARING STRATA 

Depth in Feet Thickness 
in Feet Description of Water-Bearing Formation 

Estimated Yield 
(gallons per minute) From To 

Thickness 
in Feet Description of Water-Bearing Formation 

Estimated Yield 
(gallons per minute) 

18 20 2 anhij idri t ic sand & gravel na 

Section 3. RECORD OF CASING 

Diameter 
(inches) 

Pounds 
per foot 

Threads 
per in. 

Depth in Feet Length 
(feet) Type of Shoe 

Perforations Diameter 
(inches) 

Pounds 
per foot 

Threads 
per in. Top Bottom 

Length 
(feet) Type of Shoe 

From To 

6 PVC 22 17 22 

Section 4. RECORD OF MUDDING AND CEMENTING 

Depth in Feet Hole 
Diameter 

Sacks 
of Mud 

Cubic Feet 
of Cement Method of Placement. 

From To 
Hole 

Diameter 
Sacks 

of Mud 
Cubic Feet 
of Cement Method of Placement. 

0 4 . 8 2 hand ~ 

Section 5. PLUGGING RECORD 

Plugging Contractor . 
Address . 
Plugging Method 
Date Well Plugged 
Plugging approved by: 

State Engineer Representative 

No. 
Depth in Feet Cubic Feet 

of Cement No. 
Top Bottom 

Cubic Feet 
of Cement 

I 
2 
3 
4 

Date Received Augus t 1 9 , 1982 
FOR USE OF STATE ENGINEER ONLY 

Q u a d _ _ _ _ FWL FSL. 

File N « A = f i a i 5 _ X _ 8 _ . Use n h n p r v a r l n T i Location Nn 1 7 . 2 6 . 9 . 1 1 2 2 2 



Section 6. LOG OF HOLE 
Depth 

From 

n Feet 

To 
Thickness 

in Feet Color and Type of Material Encountered 

D 5 5 o i l soaked g r e v B l , sand 4 gyp ( f i l l ) 

ID 5 gyp 

15 5 gyp 

18 3 gyp 4 g r a v B l 

2D 2 a n h y d r i t i c sand 4 grav/el 

21 .5 1.5 gyp 4 g r a v e l 

c 

-. 

• 

"-

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. 

Driller 

INSTRUCTIONS: This fo—' should be executed in triplicate, preferably typewritten, and submitted to the appropriate district office 
of the State Engineer. . :tions, except Section S, shall be answered as completely and accur: s possible when any well is 
Hriiiod renaired or deeDen. .. When this form is used as a plugging record, only Section 1(a) and Sectio.. need be completed. 



Revised June 1972 

(A) Owner of well . 

STATE ENGINEER OFFICE 

W E L L R E C O R D 

Section 1. GENERAL INFORMATION 

NAVAJO REFINING CONPANY 
Drawer 159 

-GELD ENGR. LG« 

Owner's Well No. 3 1 

Streei or Post Office Address . 
City and State A R T E S I A , N Fl B821D 

Well was drilled under Permit No RA—6975-X—9 and is located in the: 

a. _ S i j _ V, - | \ [ £ _ Vi_££ Vi |\|f£ K of Section B Township 17 S Range 76 F N.M.P.M. 

b. Tract No of Map No. of the 

c. Lot No.. . of Block No. . o f the. 
Subdivision, recorded in_ . County. 

d. X=_ 

the. 

. feet, Y=_ . feet, N.M. Coordinate System. . Zone in 
_ Grant. 

(B) rviiiing rn. i r . i -mr 5- I I P I P Hughpq 

Address Rt . 1 , Rnx 199 A, flrt.pqia, N Fl. 85210. 

. License Nn bin 749 

nniiing R ^ n l D / l 9 / B 2 Completed 1 0 / 1 9 / 8 2 Type tnni< A u g e r Size of h o l e _ J in. 

Elevation of land surface or at well is 3Jiii5_ f t . Total depth of well Z2 f t . 

Completed well is E shallow CD artesian. Depth to water upon completion of well ITJ f t . 

Section 2. PRINCIPAL WATER-BEARING STRATA 

Depth in Feet Thickness 
in Feet Description of Water-Bearing Formation 

Estimated Yield 
(gallons per minute) From To 

Thickness 
in Feet Description of Water-Bearing Formation 

Estimated Yield 
(gallons per minute) 

14 16 2 dolomite gravel w gray-brown s i l t y clay NA 

Section 3. RECORD OF CASING 

Diameter 
(inches) 

Pounds 
per foot 

Threads 
per in. 

Depth in Feet Length 
(feet) 

Type of Shoe 
Perforations Diameter 

(inches) 
Pounds 
per foot 

Threads 
per in. Top Bottom 

Length 
(feet) 

Type of Shoe 
From To 

2 PVC 18 13 18 

Section 4. RECORD OF MUDDING AND CEMENTING 
Depth in Feet Hole 

Diameter 
Sacks 

of Mud 
Cubic Feet 
of Cement Method of Placement . 

From To 
Hole 

Diameter 
Sacks 

of Mud 
Cubic Feet 
of Cement Method of Placement . 

Q 12 8 4 sx 
3 P 

hand placement ~-

-

-

Section 5. PLUGGING RECORD 

Plugging Contractor . 
Address 
Plugging Method _ 
Date Well Plugged. 
Plugging approved by: 

State Engineer Representative 

No. 
Depth in Feet Cubic Feet 

of Cement 
No. 

Top Bottom 
Cubic Feet 
of Cement 

I 
2 
3 
4 

Date Received November 9 , 1982 

File Nr. RA-6975-X-9 

FOR USE OF STATE ENGINEER ONLY 

Quad. FWL FSL. 

. „ „ Observation , N f > \ 1 3J4 2.3 



Section 6. LOG OF HOLE 
Depth 

From 

in Feet 

To 
Thickness 
in Feet Color and Type of Material Encountered % 

0 2 2 broun t o p s o i l w i t h g r a v e l & c o n c r e t e 

2 3 1 brown s i l t y c l a y ui w h i t e pebb les 

3 7 4 
brown 
fcgR s i l t y c l a y dense 

7 84- 14- t a n s i l t y c l a y 

84- 14 54- orav s i l t v c l av w i t h QVP & unweathered a n h y d r i t e 

14 16 2 do lo a r a v e l water b e a r i n o seams w a r v - b r n s i l t v c l a v 

16 ?n - 4 brnt,in sandy s i l t y c l a y 

?n 77 * 7 r p r l n l a y I,IP1 1 p n r t . p d =-

•-

-

i i 

Section 7. REMARKS AND ADDITIONAL INFORMATION 

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

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* - -. possible when any well is 
drilled, repaired or deepen. rVhen this form is used as a plugging record, only Section 1(a) and Sectio. teed be completed. 



Revised June 1972 

(A) Owner of well . 

STATE ENGINEER OFFICE 

W E L L RECORD 

Section [.GENERAL INFORMATION 

NAVAJO. REFINING C0C1PANY 

flfl-Q ENGfl. LOG 

Street or Post Office Address_ 
City and State 

D r a w e r 1 5 9 
Owner's Well No. 32 

ARTESIA, N Fl 88210 

Well was drilled under Permit Nn R A - 7 0 9 8 - X - 6 a n d „ i o c a t e d in the: 

a. ME >/. NE % SE v. NE V. of Section 8 Township 1 7 S . 

b. Tract No of Map No of the 

. Range 26 E .N.M.P.M. 

c. Lot No.. tof Block No. . o f the. 
Subdivision, recorded i n . . County. 

d. X = . 
the. 

. feet, Y= . feet, N.M. Coordinate System. . Zone in 
_ Grant. 

(B) Drilling Contractor S. Qrll R HughRH 

Address Rt,. 1 , Bnx 199 A , A r t . R . s i a , M f l flR710 

Drilling Began 1 0 / 2 0 / 8 2 Completed 1 0 / 2 0 / 8 2 T y p e A u g e r 

License No UID 749 

Elevation of land surface or 

Completed well is shallow artesian 

. at well is. 3363 . f t . Total depth of well 

Size of hole. 

24 

Depth to water upon completion of wel l . 

Section 2. PRINCIPAL WATER BEARING STRATA 

10 

Depth in Feet Thickness 
in Feet Description of Water-Bearing Formation 

Estimated Yield 
(gallons per minute) From To 

Thickness 
in Feet Description of Water-Bearing Formation 

Estimated Yield 
(gallons per minute) 

16 22 6 A n h y d r i t i c s a n d 5 p e b b l e s u i t h 
h r n i . i m qh r p r l snnr ly q i 1 t y r . l a y 

NA 

Section 3. RECORD OF CASING 

Diameter 
(inches) 

Pounds 
per foot 

Threads 
per in. 

Depth in Feet Length 
(feet) Type of Shoe 

Perforations Diameter 
(inches) 

Pounds 
per foot 

Threads 
per in. Top Bottom 

Length 
(feet) Type of Shoe 

From To 

2 PUC 22 17 22 

Section 4. RECORD OF MUDDING AND CEMENTING 
Depth in Feet Hole 

Diameter 
Sacks 

of Mud 
Cubic Feet 
of Cement 

Method of Placement , 
From To 

Hole 
Diameter 

Sacks 
of Mud 

Cubic Feet 
of Cement 

Method of Placement , 

0 16 8 5 SX Rose Gravel truck ^ 

•* Section 5. PLUGGING RECORD 

Plugging Contractor . 
Address 

No. 
Depth in Feet Cubic Feet 

P l n j p n f ) M e f h n r f 
No. 

Top Bottom of Cement 
n „ i * W e l l P l n f j e d 1 
Plugging approved by: 2 

State Engineer Representative 
3 

State Engineer Representative 4 

Date Received November 9 , 1982 

File Nn " RA-7098-X-6 

FOR USE OF STATE ENGINEER ONLY 

Quad FWL FSL 

n « . O b s e r v a t i o n Location No H . 1 i , i > 2 . V 3 . 2 . 



Section 6. LOG OF HOLE 
Depth 

From 

n Feet 

To 

Thickness 
in Feet Color and Type of Material Encountered 

0 2i Dark brown t o p s o i l 

2* *» l-J- l t . brown s i l t y clay wi th unweathered anhydri te 

k 6 2 tan s i l t y clay 

6 
1 
7 

red s i l t y clay 

I t brown s i l t y clay wi th pebble seam at bottom 

i o i 13 2 T tan s i l t y clay 

13 16 3 

16 22 6 anhydr i t i c sand & pebbles u i t h brn-red sdy, s i l t y clay 

22 2k 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. 

/ / Driller 

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 accural -. possible when any well is 
drilled, repaired or deepen. . rVhen this form is used as a plugging record, only Section 1(a) and Sectio. ieed be completed. 



Revised June 1972 

(A) Owner of well . 

STATE ENGINEER OFFICE 

W E L L R E C O R D 

Section I . GENERAL INFORMATION 

NAVAJO REFINING COTIPANY 

Mnmx. LOG 

Street or Post Office Address . 
City and State 

Drawer 159 
Owner's Well No. . 33 

ARTESIA. N n BB21D 

Well was drilled under Permit No.. RA 7D98 

a. IMF '/. IMF Y. SE Y. NE Y. of Section _ g _ 

b. Tract No of Map No of the 

and is located in the: 

_ Township 17 S Range. 26 E _N.M.P.M. 

c. Lot No.. . of Block No. . o f the. 
Subdivision, recorded i n . . County. 

d. X = . 
the. 

. feet, Y=_ . feet, N.M. Coordinate System. . Zone in 
_ Grant. 

(B) Drilling Contractor S. D a l e Huqhes 

Address Rt. Box 199 A, Ar t e s i a , HI fl 88210 

. License N o . _ U O i t £ _ 

Drilling Began i n / 7 n / B 7 Completed 1 0 / 2 0 / 6 7 Type tools iUfler_ 

Elevation of land surface or . 

Completed well is Q shallow O artesian. 

Section 2. PRINCIPAL WATER-BEARING STRATA 

Size of hole 8 m . 

at well is 13JL3 f t . Total depth of well 1 2 i f t . 

Depth to water upon completion of ^ f t . 

Depth 

From 

in Feet 

To 

Thickness 
in Feet Description of Water-Bearing Formation 

Estimated Yield 
(gallons per minute) 

17 Anhy. sand with white gray s i l t y c lay IMA 

Section 3. RECORD OF CASING 

Diameter 
(inches) 

Pounds 
per foot 

Threads 
per in. 

Depth in Feet Length 
(feet) Type of Shoe 

Perforations Diameter 
(inches) 

Pounds 
per foot 

Threads 
per in. Top Bottom 

Length 
(feet) Type of Shoe 

From To 

2 PVDX 18 13 18 

Section 4. RECORD OF MUDDING AND CEMENTING 

Depth in Feet Hole 
Diameter 

Sacks 
of Mud 

Cubic Feet 
of Cement 

Method of Placement m From To 
Hole 

Diameter 
Sacks 

of Mud 
Cubic Feet 
of Cement 

Method of Placement m 

0 12 
j 

8 4 8X 
_a» 

Rose Gravel t ruck _ 
. 

Section 5. PLUGGING RECORD 

Plugging Contractor 
Address 
Plugging Method _ 
Dale Well Plugged. 
Plugging approved by: 

State Engineer Representative 

No. 
Depth in Feet Cubic Feet 

of Cement 
No. 

Top Bottom 
Cubic Feet 
of Cement 

1 
2 
3 
4 

Date Received November 9 , 1982 

File Mn PA-7n9B 

FOR USE OF STATE ENGINEER ONLY 

Quad FWL . FSL. 

.ti«> Observation [ n f . t i m ( 7 . 3/r g . 2.1{JL2-



Section 6. LOG OF HOLE 
Depth 

From 

n Feet 

To 

Thickness 
in Feet Color and Type of Material Encountered & 

0 i f <+ Broun t opso i l 

14 13 9 l t broun s i l t y clay u anhy. 

13 I f * I T gray s i l t y clay 

1<4 17 2 T anHyd. sand i n white gray s i l t y clay & red-tan clay 

17 1 9 * 2T red clay 

• 

-

Section 7. REMARKS AND ADDITIONAL INFORMATION 

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

£LL 
INSTRUCTIONS: This form should be executed in triplicate, preferably typewritten, and submitted to the appropriate district office 
of the State Engineer. / lions, except Section 5, shall be answered as completely and accura' ; possible when any well is 
drilled, repaired or deepen. rVhen this form is used as a plugging record, only Section 1(a) and Sectio. ieed be completed. 



• 

Revised June 1972 

(A) Owner of wel] . 

STATE ENGINEER OFFICE 

W E L L R E C O R D 

Section 1. GENERAL INFORMATION 

NAVAJO REFINING CDFIPANY 
D r a w e r 159 

Owner's Well No. 
Street or Post Office Address 
City and State A R T E S I A , N f l 8 8 2 1 0 _ 

Well was drilled under Permit No. R A - 7 0 9 B - X 

a. 5 F V. NF Vi 5 F Vi IMF y 4 o f Sec t ion . 

and is located in the: 

_B Township n ^ 

b. Tract No.. . of Map No.. of the . 

. Range. -26 F ..N.M.P.M. 

c. Lot No.. r of Block No. . of the. 
Subdivision, recorded i n . . County. 

d. X= . 
the. 

. feet, Y= . feet, N.M. Coordinate System. ~ Zone in 
~ Grant. 

(B) Dri l l ing Contractor S . D a l P H u g h e . 

Address R t . Box 199A, A r t e s i a , NFI BB210 

. License No UP 7 " Q 

Drilling Began 1 G / 2 D / B 2 Completed 1 D / 2 D / B 2 Type tnr,l« A u g e r Size of h o l e _ J _ _ _ _ i n . 

Elevation of land surface or at well is 3__3 f t . Total depth of well 22 f t . 

Completed well is E l shallow L _ artesian. Depth to water upon completion of well ? f t . 

Section 2. PRINCIPAL WATER-BEARING STRATA 

Depth in Feet Thickness 
in Feet Description of Water-Bearing Formation 

Estimated Yield 
(gallons per minute) From To 

Thickness 
in Feet Description of Water-Bearing Formation 

Estimated Yield 
(gallons per minute) 

16 20 Inhyd. sand i n gray s i l t y c l a y & gy J NA 

Section 3. RECORD OF CASING 

Diameter 
finches) 

Pounds 
per foot 

Threads 
per in. 

Depth in Feet Length 
(feet) 

Type of Shoe 
Perforations Diameter 

finches) 
Pounds 
per foot 

Threads 
per in. Top Bottom 

Length 
(feet) 

Type of Shoe 
From To 

2 PVI 21 16 21 

Section 4. RECORD OF MUDDING AND CEMENTING 

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

0 15 i 8 5 sx Rose Gravel Truck ~ 

* 

Section 5. PLUGGING RECORD 

Plugging Contractor . 

No. 
DeDth in Feet Cubic Feet 

of Cement P l i i f p H n j M r f h n r l No. 
Top Bottom 

Cubic Feet 
of Cement 

n a i f U V I I P l i . f f n l 1 
Plugging approved by: 2 Plugging approved by: 

3 
State Engineer Representative 4 

Date Received November 9 , 1982 

File M - RA-7098-X 

FOR USE OF STATE ENGINEER ONLY 

Quad FWL . FSL. 

. UseObse rva t ion Location Nn 1 7 . 1 U . 9 , . - _ V _ ? ^ 
J 



Section 6. LOG OF HOLE 
Depth in Feet Thickness 

in Feet Color and Type of Material Encountered ^ 
From To 

Thickness 
in Feet Color and Type of Material Encountered ^ 

0 6 6 Broun t o p s o i l 4 F i l l 

6 10 1* Gray-b roun s i l t y c l a y u i t h unueathered a n h y d r i t e 

10 16 6 gyp i n s i l t y c l a y 4 unueathered a n h y d r i t e 

16 20 a n h y d r i t i c sand i n gray s i l t y c l a y 4 gyp 

20 22 2 gray c l a y . 

K 

... 

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. / tions, except Section S, shall be answered as completely and accura' : possible when any well is 
drilled, repaired or deepen. , <Vhcn this form is used as a plugging record, only Section 1(a) and Sectio. .teed be completed. 



Revued June 1972 

(A) Owner of well . 

STATE ENGINEER OFFICE 

WELL RECORD 

Section 1. GENERAL INFORMATION 

NAVAJO REFINING COMPANY 
Drawer 159 

^U2 u>U Lv 

Owner's Well No.. 35 

Street or Post Office Address 
City and State A r t e s i a . N M 8B210 

Well was drilled under Permit Nn RA 7098 X 2 . and is located in the: 

a. SU) Vi SE Vi 5li) Vi Nil) Vi of Section _ _ _ _ _ _ T o w n s _ p _ _ _ _ _ _ _ _ Range 26 E N M P M 

b. Tract No of Map No of the 

c. Lot No.. ___ of Block No. . o f the. 
Subdivision, recorded i n . . County. 

d. X= . 
the. 

. feet, Y=_ . feet, N.M. Coordinate System. . Zone in 
_ Grant. 

( B ) p r i l l i n ; C n n t r . r t n r S . D a l e H U q h e S 

Address Rt. 1 . Box 199 A. Ar tes i a . N 83210 

License No. _ ! _ _ _ _ _ 

Drilling Began 1 0 / 2 0 / 8 2 Completed 1 0 / 2 0 / 8 2 T y r e tools _ _ _ _ _ _ _ _ _ 

Elevation of land surface or at well is. 

3362 _ f t . Total depth of well 

Completed well is _3 shallow • artesian. Depth to water upon completion of well 2. 

Section 2. PRINCIPAL WATER-BEARING STRATA 

Size of h o l e _ _ _ _ _ i n . 

2 1 _ f t . 

ft. 

Depth in Feet Thickness 
in Feet Description of Water-Bearing Formation 

Estimated Yield 
(gallons per minute) Froi;: To 

Thickness 
in Feet Description of Water-Bearing Formation 

Estimated Yield 
(gallons per minute) 

15 20 5 Dolo gravel i n t i g h t gray sdy s i l t ) 
Clay 

NA 

Section 3. RECORD OF CASING 

Diameter 
(inches) 

Pounds 
per foot 

Threads 
per in. 

Depth in Feet Length 
(feet) 

Type of Shoe 
Perforations Diameter 

(inches) 
Pounds 
per foot 

Threads 
per in. Top Bottom 

Length 
(feet) 

Type of Shoe 
From To 

2 P MZ 20 15 20 

Section 4. RECORD OF MUDDING AND CEMENTING 
Depth in Feet Hole 

Diameter 
Sacks 

of Mud 
Cubic Feet 
of Cement Method of Placement, 

From To 
Hole 

Diameter 
Sacks 

of Mud 
Cubic Feet 
of Cement Method of Placement, 

0 14 8 sx Rose Gravel Truck i-

-

Section 5. PLUGGING RECORD 

Plugging Contractor . 
Address 
Plugging Method 
Date Wel! Plugged 
Plugging approved by: 

State Engineer Representative 

No. 
Depth in Feet Cubic Feet 

of Cement 
No. 

Top Bottom 
Cubic Feet 
of Cement 

1 
2 
3 
4 

Date Received November 9 , 1982 

File Nn RA-7098-X-2 

FOR USE OF STATE ENGINEER ONLY 

Quad. FWL FSL. 

. ^ O b s e r v a t i o n i ~-.tinn Nn 1 7 , 3 L . °\ • 1"^ _ . "^ 



Section 6. LOG OF HOLE 

Depth 
From 

n Feet 
To 

Thickness 
in Feet Color and Type of Material Encountered 

D 2 2 Broun-ahite t o p f i l l 

2 5 3 brn-gry s i l t y clay u i t h gravel S gyp 

5 10 5 l t . brn s i l t y clay u i t h gravel 

10 11* 1* l t . brn s i l t y clay u i t h gravel 

11* 15 >* uhi te s i l t y clay u anhydrite 

15 20 5 dolomite seams i n t i g h t gray sand-s i l ty clay 

20 21* 1* dry t i g h t uh i te s i l t y clay u i t h 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. 

^ ^ D r i l i e r 

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' : possible when any well is 
drilled, repaired or deepen. rVhen this form is used as a plugging record, only Section 1(a) and Sectio. .ieed be completed. 



Revised June 1972 

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

STATE ENGINEER OFFICE 

WELL RECORD 

Section 1. GENERAL INFORMATION 

NAVAJO REFINING COMPANY 
Drai.jpr 132 

Owner's Well No 36 

ARTF5IA, NM RB7in 

Well was drilled under Permit Nn PQ TRPR Y ^ and is located in the: 

a. MF '/. SF '/. qi.1 Vi _ _ _ VJ of Section 9 Township M g Range 76 F 

b. Tract No of Map No of the 

.N.M.P.M. 

c. Lot No.. . of Block No. .o f the. 
Subdivision, recorded i n . . County. 

d. X = . 
the. 

. feet, Y= . feet, N.M. Coordinate System. . Zone in 
_ Grant. 

(B) Drilling Contractor. 

Address 

S. Dale Hughes . License No.. 

Rt. , 1 , Rnv 199 0 , A r t p g i a , M M BB71 fl 

Drilling Began 1 0 / 2 1 / 6 2 Completed 1 0 / 2 1 / 8 2 Type tools A u g e r Size of hole _ _ _ _ _ _ in. 

Elevation of land surface or at well is 3 3 6 D * f t . Total depth of well 25. f t . 

Completed well is E l shallow 0 artesian. Depth to water upon completion of well 1 f t . 

Section 2. PRINCIPAL WATER-BEARING STRATA 

Depth in Feet Thickness 
in Feet Description of Water-Bearing Formation 

Estimated Yield 
(gallons per minule) From To 

Thickness 
in Feet Description of Water-Bearing Formation 

Estimated Yield 
(gallons per minule) 

14 1 5 * 1 * Anhyd. c layey and i n t i g h t gype c l ay NA 

Section 3. RECORD OF CASING 

Diameter 
(inches) 

Pounds 
per foot 

Threads 
per in. 

Depth in Feet Length 
(feet) Type of Shoe 

Perforations Diameter 
(inches) 

Pounds 
per foot 

Threads 
per in. Top Bottom 

Length 
(feet) Type of Shoe 

From To 

2 PVC 17 12 17 

Section 4. RECORD OF MUDDING AND CEMENTING 

Depth in Feet Hole 
Diameter 

Sacks 
of Mud 

Cubic Feet 
of Cement Method of Placement 

From To 
Hole 

Diameter 
Sacks 

of Mud 
Cubic Feet 
of Cement Method of Placement 

0 11 B 4 sx Rose Gravel Truck j _ 

* 

Section 5. PLUGGING RECORD 

Plugging Contractor . 
Address 
Plugging Method 
Date Well Plugged. 
Plugging approved by: 

State Engineer Representative 

No. 
Depth in Feet Cubic Feet 

of Cement 
No. 

Top Bottom 
Cubic Feet 
of Cement 

I 
2 
3 
4 

Date Received November 9 , 1982 

File RA-7098-X-3 

FOR USE OF STATE ENGINEER ONLY 

Quad FWL FSL. 

. Use Observation L o c a t i o n K n I "7. _ f. f . \ V I -» 



Section 6. LOG OF HOLE 

Depth 

From 

n Feet 

To 

Thickness 
in Feet Color and Type of Material Encountered 

0 * * <»* Broun s o i l & f i l l 

8 >* l t brn s i l t y clay wi th gravel 

8 14 6 gray s i l t y clay 

14 15* 1* anhydr i t i c clayey sand i n t i g h t gyp clay 

15* 19 3* uhi te clay u i t h anhydr i t i c nodules, gyp 

19 25 5 red-gray clay 

• se 

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 for— ">ould be executed in triplicate, preferably typewritten, and submitted tc appropriate district office . 
of the State Engineer. All ons, except Section S, shall be answered as completely and accurate. possible when any well is 
drilled, repaired or deepened, •vhen this form is used as a plugging record, only Section 1(a) and Section 5 leed be completed. 



Revised June 1972 

(A) Owner of well . 

STATE ENGINEER OFFICE 

W E L L R E C O R D 

Section 1. GENERAL INFORMATION 

NAVAJO. REFINING C0P1PANY 
Drawer 159 

Owner's Well No. 37 

Street or Post Office Address 
City and State ARTESIA, N Pl B8210 

Well was drilled under Permit No.. RA 7098 X k and is located in the: 

a. NE Vi SE Vi 5U1 Vi NU] vi of Section 9 Township 17 5 Range 26 E 

b. Tract No of Map No of the 

.N.M.P.M. 

c. Lot No.. . of Block No. . o f the. 
Subdivision, recorded i n . . County. 

d. X= . 
the. 

. feet, Y= . feet, N.M. Coordinate System. _s Zone in 
__ Grant. 

(B) Drilling Contractor. 

Address _ 

S. r ia lp Hurjhpq 

R t . Rnx 199 A, A r t s s i a , N Pl 8J12J_L 

. License Nn MO 749 

Drilling Began _ _ J J ] / 2 l / a 2 Completed 1 0 / 7 1 / 8 7 Type tools luQST. Size of hole_8_ 

Elevation of land surface or at well is—32if_ f t . Total depth of well 

Completed well is shallow L _ artesian. Depth to water upon completion of well . 

Section 2. PRINCIPAL WATER BEARING STRATA 

.ft. 

.ft. 

Depth in Feet Thickness 
in Feet Description of Water-Bearing Format ion 

Estimated Yie ld 
(gallons per minu te ) From To 

Thickness 
in Feet Description of Water-Bearing Format ion 

Estimated Yie ld 
(gallons per minu te ) 

lk 18 i t - A n h y d r i t i c sand i n l t . gray s i l t y i : lay w gyp NA 

Section 3. RECORD OF CASING 

Diameter 
(inches) 

Pounds 
per foot 

Threads 
per in. 

Depth in Feet Length 
(feet) Type of Shoe 

Perforations Diameter 
(inches) 

Pounds 
per foot 

Threads 
per in. Top Bottom 

Length 
(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 
Method of Placement, 

From To Diameter of Mud of Cement Method of Placement, 

0 11 

T 

8 k SX Rose gravel t ruck 

m— 

Section 5. PLUGGING RECORD 

Plugging Contractor . 
Address 
Plugging Method 
Date Well Plugged 
Plugging approved by: 

State Engineer Representative 

No. Depth in Feet Cubic Feet 
of Cement 

No. 
Top Bottom 

Cubic Feet 
of Cement 

1 
2 
3 
4 

Date Received November 9 , 1982 

File Nn RA-7098-X-4 

FOR USE OF STATE ENGINEER ONLY 

Quad. FWL . FSL-

. . . ^ O b s e r v a t i o n T ^ - H - M „ I 7 . 3 (, . <T, 13 V 2 -



Section 6. LOG OF HOLE 
Depth 

From 

n Feet 

To 

Thickness 
in Feet 

Color and Type of Material Encountered 

D 2 T 2 * Broun t o p s o i l 4 f i l l 

2 * 5 2i Dark broun s i l t y c l a y 

5 14 9 L t . b rn s i l t y c l a y 

14 18 4 A n h y d r i t i c sand i n l i g h t gray s i l t y c l a y u i t h gyp 

18 20 * 2 * T i g h t gray c l a y 

B r 

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 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 5 leed be completed. 



Reviled June 1972 

(A) Owner of well . 

STATE ENGINEER OFFICE 

W E L L R E C O R D 

Section 1. GENERAL INFORMATION 

NAVAJO REFINING COMPANY 

3H-C £K„i. 

Street or Post Office Address D r a p e r 159 
City and State ARTESIA , O 8 8 2 1 0 

Owner's Well No _ _ L 

Well was drilled under Permit No RA 7098 X 5 and is located in the: 

a. _ _ _ S £ _ V. SE _ Sill _ NU! V i n f S e r t i n n 9 Township 1 7 R Range 7 6 F N M P M 

b. Tract No of Map No of the 

c. Lot No.. ___ of Block No. . o f the. 
Subdivision, recorded i n . . County. 

d. X= . 
the. 

. feet, Y= . feet, N.M. Coordinate System. . Zone in 
_ Grant. 

MP. 749 (B) Drilling Contractor S_ OalR Hll f jhPB License No.. 

Address Rt,. 1, Rnx 199 A, Ar te s i a , N Pl 8-L2X0 

Drilling Began 1 0 / 2 1 / 8 2 Completed 1 0 / 2 1 / 8 2 Type tools size of hole _ _ _ _ _ in. 

Elevation of land surface or at well is 3 3 6 1 f t . Total depth of well ___Z f t . 

Completed well is C_ shallow • artesian. Depth to water upon completion of well _ f t . 

Section 2. PRINCIPAL WATER-BEARING STRATA 

Depth in Feet Thickness 
in Feet Description of Water-Bearing Formation 

Estimated Yield 
(gallons per minute) From To 

Thickness 
in Feet Description of Water-Bearing Formation 

Estimated Yield 
(gallons per minute) 

16 21 5 A n h y d r i t i c sand S do lo pebb les w i t 1 NA 
gray s i l t y c l a y 

Section 3. RECORD OF CASING 

Diameter 
(inches) 

Pounds 
per foot 

Threads 
per in. 

Depth in Feet Length 
(feet) Type of Shoe 

Perforations Diameter 
(inches) 

Pounds 
per foot 

Threads 
per in. Top Bottom 

Length 
(feet) Type of Shoe 

From To 

2 PUC 21 16 21 

Section 4. RECORD OF MUDDING AND CEMENTING 

Depth in Feet Hole 
Diameter 

Sacks 
of Mud 

Cubic Feet 
of Cement Method of Placement» 

From To 
Hole 

Diameter 
Sacks 

of Mud 
Cubic Feet 
of Cement Method of Placement» 

0 15 8 5 sx Rose Gravel Truck -

-t 

Section 5. PLUGGING RECORD 

Plugging Contractor . 
Address 
Plugging Method _ 
Date Well Plugged-
Plugging approved by: 

State Engineer Representative 

No. 
Depth in Feet Cubic Feet 

of Cement 
No. 

Top Bottom 
Cubic Feet 
of Cement 

1 
2 
3 
4 

Date Received November 9 , 1982 

File Nr. RA-7098-X-5 

FOR USE OF STATE ENGINEER ONLY 

Quad FWL FSL. 

.Use' Observation . Location No. 77.a*. ?. IZH 



Section 6. LOC OF HOLE 

Depth 

From 

n Feet 

To 
Thickness 

in Feet Color and Type of Material Encountered 

0 It It Brown t o p s p i l 

i t 6* 2* Brn s i l t y clay 

6 T ID 3* L t . brn s i l t y clay - s o f t 

ID 11 1 Very hard Anhydrite 

11 • 16 5 gray s o f t s i l t y clay 

16 21 5 Anhydr i t i c sand & dolomite pebbles u i t h dense gray s i l l 

21 23* 2* 
ClQy 

Very t i g h t qray clay marbled u i t h anhydrite 
-

T 

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 fo r r *-ould be executed in triplicate, preferably typewritten, and submitted t r appropriate district office 5 

of the State Engineer. Ali ons, except Section 5, shall be answered as completely and accurate. possible when any well is 
drilled, repaired or deepened. »^hen this form i* used as a plugging record, only Section 1(a) and Section 5 leed be completed. 



Wells 31-38 also logged by 
Geraghty and Miller, Inc. 



CicrafthtN _ Miller. Inc. 

Well * I 3 ) Sample Log Page / of 

Project /V-vajo RJt{ne.ry Location SW comer- of G=>hny L*nd£im 

Drilling Contractor p. _ D r i l l e r Rv_.U_r-c_v Helper E-U>_ 

Rig Type rTolUvrjSt<-K> Hole Diameter 8 inches Drilling Fluid WA 
, Date and Time (0(\°i(e.-z. Date and Tim6 

Type of Sample Sp\.T-̂ _.̂  %*SUt>/ Drilling Began r s o ^ Drilling End V.PQ 

Geraghty and Miller Representative T D-vucky Tl &oo>rê r_. 

Blows per % Depth 
6 inches Recovery Sample Description Feet to Feet 

.. -
- CirovJrN. ¥<yp-«n\ <-/ -kr_vt_\ " Cors-r_V"e O - Z-

- - -

t>C\Vt\e W - D V O I ^ _ 'AW _ L y , p o o v ^ v s»»fVeol 2 . - _ 

9- H-((P 

' Sp l i t ' 6 p c » r \ 

ora^ovc •_t*\tA\ 
j 1 i 1 i 1 p 1 > 

\ 7 V _ - H 

Z O - 2 2 TcA c l _ Y , w c K _ _ r ^ c _ N un_vTur_.-re(_v «70 - 2 2 . 



(.'icragl .iv & Miller. Inc. 

Well Sample Log Page _ZL of 

Project M^v-^o «̂_V>r>ery Location 

Drilling Contractor E>. A\pxj_rsor> D r i l l e r Rx'c_U-_.c_t Helper Eddi-, 

Rig Type t-l.&l\ew S T P ^ Hole Diameter 6" inches Drilling Fluid ty/A 
Date and Time /o/_o/e_ Date and Time 

Type of SampleSyjerS^.on "^sU-liyDrilling Began ? : Z Q A M Drilling End q.-oo. 

Geraghty and Miller Representative J". tX-o-U y X . _U_osf _4~-e 

Blows per % Depth 
6 inches Recovery Sample Description Feet to Feet 

D _ c k . Wr-oojv-i ^opso'xl O - 2 . v / > 

I i-̂ VsV W_v_r> ciilrvy c i _ y w | InKyrAr^e j 7 V _ L - M 

5" -& V-2. 
I 1 I J 1 1 

r«_=_. _\ITS/ _A_y <^ - feVg. 

-_r- _ - A> 
/ I 

i l 'aVit/ I s n o u J V v ^ H r V <—1—\/ , r ^o t - JeJ i 1 p o o r l s / t _ r 4 _ - ( ~ 1 0 V _ 

P___\_ SC_A\ y j ^ t _ c i oU l te . -*t_V_. . /O/2. 

f .a.\n "s'\Vrv| _ _ A / ^ ___e.vjt l O V ^ . - t _> 

_T- 8 - / 2 
_tv__y •siWy e_i_y . well _or^_d } Ite.^ 4-.v-v__ / ~ 1 lc 

7 - / 6 - / 7 /7 /_- n 
- n k y e l r ' r r - i ' c »_^r_f 4<^_l__\e. ->e._A-> w \ + _ r b _ d - • / 

bv-ovo'fusW r e i -__.v_W -_i \vV d a y / l o — 2 - 2 

^pWV Sp_CV*\ 

z o - z \y z 

J / / . _. 

7 - 8-<=, 
Split Syoo n 

r e d <=-W/ , N N - A U - < 4 _ C L , d r - q < h_v~_ _ 2 . * / _ ' 2 - ^ 

^ 



(.'icraghty & Miller. Iiu 

Well & 3 3 Sajnple Log Page 3 of 

Project [sUv^o Eu£Wry Location MP ^CoUpy £ E^rrawg fca-f*. 

"Drilling Contractor l>. Anderson D r i l l e r RCc.Vv_.rt. Helper E4_li<_ 

Rig Type hifc^ovj _4P^ Hole Diameter 8" inches Drilling Fluid u/A 
Date and Time ^ o / e z Date and Time 

Type of Sample6^1 ;4S ,̂-<,̂  >SU.(kyDrilling Began /C'QQA^ D r i l l i n g Endll lSOpn 

Geraghty and Miller Representative T . ^ o c L _T ^ ^ t t e 

Blows per % Depth 
6.-inches Recovery ..Sample Description _ . . . Feet to Feet 

B>rDW\r\ "t"o^_5C_\( O -
*>V\e\ _iy Tula. 

/C-H 

ocqs>*M_ _̂ v_-H 

V^T-/£>/__ silhy'e-.Ly AVN<4 r-A^ta^ s»<\^ <_l__y fHYz. ~ Vf 

S-5T-? Ted o U v IT - nx> 

< 

-

' 



('.errtghty & Miller. Inc 

Well Sample Log Page -̂f of 

Projec t tsiava'^o ^e^jnery Location £asV ^^ce o^(To( e ^y 

D r i l l i n g Contractor £>• Av-N<je.rsoo D r i l l e r RCcU^r-d Helper E i l ; ^ 

Rig Type rUl\o*j S T P M Hole Diameter 8 " inches D r i l l i n g F l u i d y / A 
Date and Time 10-20-Sz . Date and Time 

Type of Sample S ^ S ^ e n ^ S U J ^ D r i l l i n g Began 2 V b ^ D r i l l i n g End ?.'SOg> 

Geraghty and M i l l e r Representative X , D^oeU y T . Bcvwe-4"e 

Sample Descript ion 
Blows per % 
6 inches Recovery 

Depth 
Feet to Feet 

5 n i i T ' S p o o / \ 
7 - 1 "2.-It 

Very kntile <^Vp> in. •3'ilVygky ^/^v^Wd A^or^le. |Q -\4> 
water \oe&r-ir>o in&ydriT\c_ "saA-d i^trW^ »V\ y&i 

/ S - - / 7 

gjray cA-ay | voe-(\ -Sorted 2D- Z Z 

r 



("iCMfihty & Miller. Inc 

Well Sample Log Page ^ of 

Projec t NUva^o %g.Qr>ery Location "5W corner T E L . wcarrVsgri 

D r i l l i n g Contractor C>. Av-^creoo D r i l l e r Rv'ck^r-d Helper Edi-i-

Rig Type riol\ow S 4 P » A Hole Diameter Q" inches D r i l l i n g F l u i d y//y 
Date and Time /o-^o-fcz- Date and Time 

Type of Sample 6^,4 S i > ^ ^ U l y D r i l l i n q Began H.'Z'Sp^ D r i l l i n g End s v y g ^ 

Geraghty and M i l l e r Representative T . D ^ o ^ U y T . ^ooMg-te 

Blows per % Depth 

br^wn crW air(v/cUv VJJ / etcsvei *> ^MI£>SO,VN ' 2. — S 
J ' ' / / J Jlj 

(void brtx^n slkjcla*/ wl travel (7^ 1 mtn.«ei "5 ' lO "Split" <5^>e«> f\ 

/o - ir/*. 
J 1 / | j * / 

l»lW brew* vli-v/cU\/ vi/tJt t r a v e l <nc\vV /0 IIX2. 
J 1 / 1 - J U B . W L ^ J . - - • — 

\*Me -siRy cUy vo/ a<4\yi.rff« . very WeV «4or=fWJ WYr,-\<, 
'SpWt'Spo© ^ 

iei*»eVe sOv«l^-c.aKe> ir\ 4-\«\l\4 if ay* sa»4v/sl(lvc|-av / £T-ZO 

5 - S-/0 
d r y t-iaVsV -S\1{VJ cWy u i / a-t^l^ d.r»"Ve 

— r - — • —: 



Cirrrifihty & MUlrr. Inc 

Well _3<<p> Sample Log Page (p> of 

Project M^v^o %«£wry Location VUr\U tpTBL NW\^rd*us 1 ^rjQ,T 

Dri l l ing Contractor £>• Ay>de.r̂ or\ D r i l l e r Rxcr^r-J Helper Eddi-e, 

Rig Type j4e>\\ow ^>4e^ Hole Diameter 8" inches Drilling Fluid ujf\ 
Date and Time ic>/-2.t fes. Date and Time 

Type of SampleSpl;4S^c«,r> >SkJt>yDrilling Began 7 : a o a w Dr i l l ing End 8: ^"b.^ 

Geraghty and Miller Representative X. "D̂ o&U y T > ĉ>vW€-4re 

Blows per % Depth 
6 inches Recovery Sample Description Feet to Feet 

orqa.n'c: <SMC.11 
0 

ar*y -s'.Ky d ^ / UJ/ kWU red .*ujlv!4t rosrse ors i^s £>-/<-( 

/e- 5.*»-so 
J . / ' ' i i i i -J \K-^e.r - a-rsV^ciotic e\=>yc-y t>»v\d 

.V> -KaVdT oyr &(ay H - 1 S/: 

/D-6'7 wVAc <y*y cUy a-^kyjr\4t'c heikAes ^ e^^su/'v ISY^-/<^ 

r e d qray e W / / < ? - 2 ? T 
J 7 / T 

•>-

-

. — : 



dcraffhty & Miller. Inc 

Well Sample Log Page T 2 of 

P r o j e c t S l a v ^ o ^ e P m e r y L o c a t i o n h l E Cerrec- » ^ I H L 

D r i l l i n g Contractor E>. Anderson D r i l l e r Rxdva-r-cl Helper Eddi-e-

Rig Type rlc>l\&w S>4P->A Hole Diameter 8" inches D r i l l i n g F l u i d y / A 
Date and Time /o / z t /n Date and Time 

Type of SampleS^4S^>««>>>^SUdtyDrilling Began / : o S p r i l l i n g End 2:*,5" 

Geraghty and M i l l e r Representative X . "DaociU y T . ̂ aovig.^ 

Blows per % Depth 
6 inches Recovery Sample Descript ion Feet to Feet 

L>ro\or\ 4"o^>s&J- -Till 0~~Zyz. 

cbrWLrftuirs -=>vlVy eLy Kiottlel 2^2. - S 
3 

r̂J\k̂ 4r-i-Tv c - s a ^ i o /•'•ĵ t jf r iy »lHy day 
^/ ewp. H - IB 

I 2 - / Z -/(£> +-f«̂ WV- c\ra.y clay wd( sorVel / 8 - 2 c > y 

>• 

• 

' 



Clcrafihty & Miller. Inc 

Well Sample Log Page S of 

Project M̂ WA'̂ O ê.Q»->e.ry Location Ea-oV Verges. ^ T€-L-

D r i l l i n g Contractor £>. A ^ c r s o n D r i l l e r RCct^rd Helper Eddi<-

Rig Type rUl\ow S>\e ^ Hole Diameter 8* inches D r i l l i n g Fluid fy/A 
Date and Time to-Zl-BZ. Date and Time 

Type of SampleS.yt<4Ŝ ««.r> *>SUJkyDrilling Began p r i l l i n g End 

Geraghty and M i l l e r Representative X. "P^oc.Uy T . ̂ cvwe-^re 

"Blows per % Depth 
6 inches Recovery Sample Description Feet to Feet 

i 

T i 1 J / f i 

(i^WV krc>w>r\ silly oWy 2>e£r j poorly sorVed (^YZ.~\0 
"SWWDNJ Tube 

/ O - / 2 

fS-fbVz. 

i j - i i •* y j i ' i 

^ - 8 - 1 W . » r \ « \ ^ " i o A e s ^ 2 . "V i« f lWi>C( i w / d t r ^ s e o<ra.v 3« I t s / " d a y | — 2 . 1 

8>- V 3 - I 3 

r~ ••• 



.... &;WZf?^m&W^p " «>--'̂**-r>4̂ Ĵ  
": '"' 5AHPLE LPG 

Well # Navajo Refining Company - Monitor wells 

D r i l l i n g Contractor - D. Anderson, El Paso 

Rig - Hollow stem auger 8" diameter Split spoon core barrel 18" 

Date / ^ - ^ 3 ^ S 2 ^ / c o / ^ T / f ^ 

Depth " Sample description 

3. , 

" //// ' I i | 

t i * j j 

_e?L-JL ../QJ!..c/^/f^ rf#Acl tO'-fti rf>^J><£/fs - ietd?2<rr 



SAMPLE LDG 

W e l 1 # Navajo R e f i n i n g Company - Moni tor we l l s 

D r i l l i n g Contractor - D. Anderson, E l Paso 

Rig - Hollow stem auger 8" diameter Split spoon core barrel IB" 

Date / Zfe^sQ Cz£<?/7& 

Depth Sample d e s c r i p t i o n 

_A?L„ Az/ic/, ^tffej tj>c//> -' S/^Jrhj / 
/ % fret 

v - 7 

23 

', 772-t> xln */?/l-t 
m>. 

:/4r 3 t'L /SeJ 



SAMPLE LOG 

Well # ^ f - I Navajo Refining Company - Monitor wells 

D r i l l i n g Contractor - D. Anderson, El Paso 

Rig - Hollow stem auger 8" diameter Split spoon core barrel 18" 

Date /S'-^^A ^-ag>, & <=±- C ^ * ^ ^ 

Depth Sample description 

~2 ~~ • 

Ur^^~ ^•&f> ^>C^fya,tr^/^) 

31 fZLjl j5*«X^f 



SAMPLE LOG 

Well # • ^ - ' Z - Navajo Refining Company - Monitor wells 

D r i l l i n g Contractor - D. Anderson, El Paso 

Rig - Hollow stem'auger 8" diameter S p l i t spoon core barrel 18" 

Date 

- . ^rhfS'o rf cz/<ff?<^ 
Depth Sample description r ^ 

P 

tf-H toJt-f- 0><tf,y tPfity q-c/te* -



I 

V 
1 
I 
I 
I 
I 
I 
I 

SAMPLE LOG 

Well # 43. Navajo Refining Company - Monitor uells 

ait--?!*-" -

D r i l l i n g Contractor - D. Anderson, El Paso 

Rig - HOIIOUJ stem auger 8" diameter Split spoon core barrel 18" 

n a t B C k f e t f - ^5^rcc£~ 

Depth Sample description 

I 
I 
I 
I 

i 

i 

6? U ^ i ^;/^/( ^ 

to - • 

A 

7 / — ( / [ V 

I 

v c" t/ \ J if 

5-~ C^^^'^fe 



I 

V 
I 
I 
I 
I 
I 
I 
I 
p 
I 
I 
I 
I 
I 
I 

I 
I 

.*&». • i •: • 

• '• '>:' •• 

SAMPLE 'LOG 

Well # Navajo Refining Company - Monitor uells 

D r i l l i n g Contractor - 0. Anderson, El Paso 

Rig - Hollow stem auger 8" diameter Split spoon core barrel 18' 

Date ?-/7~ &~<f 
63, 

Depthy Sample description 

^36 

Zo \crtA 
-dr, 



SAMPLE LOG 

Uell Navajo Refining Company - Monitor wells 

D r i l l i n g Contractor - D. Anderson, El Paso 

Rig - Hollow stem auger 9" diameter S p l i t spoon core barrel 18" 

Date 

Depth Sample description % ?-(Wu*c,-t- J< M 

0^f£- ^ ~Jr. 
5 'if-— 

% \ Very /* C- &x/r» J*,S -

^' W ^rCj &Ajfe ^ t j f * . J$~*»lif f n t v c / - 9^ tprtf £ j f t k by ^% 

/3 \fr«dJeJ*fj^^ 
C/Y4&I*ft^- J4-' M * f frud/x) arm*/ 

biL : . 



SAMPLE LOG 

Uell Navajo Refining Company - Monitor wells 

D r i l l i n g Contractor - D. Anderson, El Paso 

Rig - Hollow stem auger 8" diameter Split spoon core barrsl 18" 

Date / ? / ^ y ^ < ^ W * / - AeJ-es#,<Z-J 

Depth Sample description Q^u<[&/ tf<r~rf~$ 

e • ' ^ c y — -

f 

t I41H- 10 ^ o 



I 41 
SAMPLE LOG 

Dell ^-^=^<^ r'~ Navajo Refining Company - Monitor walls 

D r i l l i n g Contractor - D. Anderson, El Paso 

Rig - Hollow stem auger 3" diameter S p l i t spoon core barrel 18" 

2 ^Snz. 
Depth /jfemple description 

LP-



san?'.; LOG 

Well # AA__ Navajo Rnfirtinq Company - Monitor wells 

Drilling Contractor - D. Anderson, El Paso 

Rig - Hollow stem auger 3" diameter Split spoon core barrel 13" 

Date 6/8/83 11:15 am ; 

Depth Samola description 

0 - 5 
! 

i F i l l - clay & gravel 

5 - Red clay - f i l l ? 

6*- 8 Blk o i l stained soil or f i l l Rec. I ' lost 4"' 

i 8 -
1 
I 

94" Heavy HCR (hydrocarbon residue) in gypsum - oil odor 
Rec. 1' 1st 4-' 

1D Drill gyp 

; I D - 11* 1.1' gyp o i l odor ,k* gyp & red clay a i l adar 

114-- 13 .5* porous Qyp" heavy gasoline odor. 1' gyp with 
gasoline adar 

~~13 - .5' porous gyp gasoline dripping. 1' gyp 

ik± - 16 .3' porous gyp with frae gasoline. 1.21 gyp s l i par 
gasoline odor. Tr gray clay 

16 - 174- 1* gyp & 1st gravel uith gasoline. .5' gyp no odor 

.174- - 19 gyp & 1st gravel - water 

~19 - 19i' Drill gyp 

194-• - 21 1.2" gravel & gyp;water. .3' dry gravel - solid 

21+ (Via go core. Rec. + .25* very ers gravel & gyp 

- / O -
!!L CON3ERVATION DIVISION 

SANTA FS 
3 

f * fin 

5 « -

-r. f. 

•-tr 

TL)--' 



D a t 3 6/3/S3 <•=• " ~ PA 

Company '.'avaio Hefinin: 

.6 f t . 
Ground Level 

Casing Elsv. 3369.79 

(high point of cut) 
Elsv. 3359.19 

6" PUC casing 

gravel and f i l l 

clay seal 10.75t-

Perfcrst^c section 

gravel pack 

20.25 -
31anK casino 
TO 21.25 f~ 

7£ 
' / 
c 

> , 6 

1 ! § 

J t' I 5 • 

.:• 
>\ a 

J 

9 »• 
J 

* . M 

j »i 
J Jl 
* dl 

1 »! 
ci 

* 
» 
i 
a 
s 
P «( t 
p .1 

* 41 

:\ 



Well # A9 FJavajo Rr?Fining Company - Monitor wells 

Drilling Contractor - 0. Anderson, El.Paso 

Rig - Hollow stem auger 3" diameter Split spoon core barrel IB" 

Dats 6/9/83 7:15 am 

Depth Sample description 

0 - 9 ! Soil - F i l l - Red 

9 - io4-: dk. gry gyp & clay with 1st pebbles and blk HCR seams, 
s l i gas odor 

•10*- 12 : gravel 4crs 1st pebbles in gyp) free gasoline 

Jl2 - 134- ers. 1st pebbles in gyp Free gasoline 

,134-- 15 . ers 1st pebbles in gyp free gasoline 

15 -
i 

164- gyp & med gravel - gasoline & water 

164- - 194" Drill gyp 5 gravel 
•; aap- akf 

I 
1 

i 
! 

r~. S" •' f 

; 
f ^ . — , 

• i l l 

MAft-06 1985- !| 

TO 

OIL CONSERVATION DIVISION 
SANTA FE 



i r 7 : c T 3 " " * n : -LL C J 

Oate 6 / g / 5 3 

Company Havaio Rgfinin-

Ground Laval 
I.D > Z. 

Casino Elevation 3369.75 

Elev. 3363.13 

6" PVC casing 

gravel and f i l l 

clay seal 
9.5 

Perforate- sscti^n 
31 

77 
". > 
« 
t. 

I » 
6 • 

gravel pack 

13. 5f 

Blank C3sinc-j_g 5 
TQ 



Well #• AC FJavajo Refining Company - Monitor luells 

Orilling Contractor - 0. Anderson, El Paso 

Rig - Hollow stem auger - 3" diameter Split spoon core barrel 18" 

Date 6/9/83 10 am 

Depth Sample d e s c r i p t i o n 

. / / . < 

j | j M 06 1985 |yj 
OiL CONSERVATION DIVISION 

SANTA FE 

• •* 5 ! F i l l d i r t . Top l t red so i l <§ 5' 

5 — 8 Lt red s a i l . Top gravel 3 8* 

8 - ID gravel & " red so i l 
\ v 

| ID - 12* gravel & red soil or clay - top gyp gas odor 

I 12* 

• 
- 13 O r i l l gyp -> 

I 1 3 - 1*4 .5' gyp u gas 4 water some gry clay 1' gyp 

-> 

i<4 15* gyp & gry clay. Sli gravel 14*-jJ- water 

15* - 17 1.4' gyp wet .1' dry gyp 4.r.» 

AS 

A5-



R-TAILS OF '.ELL CSr.'ETRL'CTinrj 

Data 6/9/93 | . l a l 1 r r 2 P 

Company 'lavaio Rsfinir 

Ground Laval 

6 n PVC casing 

gravel and F i l l 

clay seal q-

Perforgt^d ssctizn 

1.1 Ft. 

Casing Elev. 3369.60 

:isv. 335S.5 

77 

V/ 

i t : 
! » 

oravel pack 

IS. Oft-

Blank casing 
TD " 17 F~ 



'L33 

tdell & AO Navajo Rafining Company - Monitor wells 

Orilling Contractor - 0. Anderson, El Paso 

Rig - Hollow stem auger 3" diameter Split spoon core barrel 13" 

Date fi/q/83 1. :55 pm 

Depth Sample description 

a - 7*! F i l l 

T i  11* Sandy gravel 

l l * -12 D r i l l gyp odor gas 

1 12 - 13* gyp w 1st pebbles (gravel) gasoline - Fair porosity f-

13* - 15 gyp w anhydrite pes - no -gravel. Fair to poor porosity 
Odor gasoline 1' - PJa odor bottom .5' 

15 - 16* gyp w anhydrite pes - water 

16* - 17* gyp w anhydrite pes - water / c 

TT*-" 19 gyp TD 

MAR 06 1985. M 

OIL CONSERVATION DIVISION 
SANTA FE 

rx. 

tatiel 

20-

TP 



1 

DETAILS ~F L'ELL CIHETRL' 

Dats 6 /? /=3 ' J a i l # -.0 

Company "javai?; Rgfinir-

GrDund Laval 
1.5 

Casing Elev. 337G.59 

Elsv. 3363.99 

\9 

6" PUC casing 

gravel and F i l l 

clay seal 
9.0 Fv 

Perforated section 

77 

i2 

r 
i 

gravel oack 

13. 0 Fl 

Blank casino 
TD "ig Ft 

...... 
• .•/•iV/-1-; 

v. .•>;.'•• ' 



Hell # AE 

SAHPLE LOG 

PJavajo Refining Company - Monitor walls 

Orilling Contractor - 0. Anderson, El Paso 

Rig - Hollow stem auger 3" diameter Split spoon core barrel 13" 

Date fi/lD/83 7:15 am 

Depth Sample description 

D - 5 | F i l l & s a i l 

5 - 7 Gry clay & gyp 

7 - 9 Gry clay & gyp - change at bottom 

! 9 - 10 D r i l l > -

j10 »- ll* granular gyp & anhy .8'. porous gyp .45' gasoline 
; in whole core 

11* - 12.7 med gravel & gyp - porous gasoline 

12 7 - l i t 2 l ' med gravel & gyp. .5' gran gyp. gasoline 

l * t z - 15 gravel h gyp gasoline 

15 - 16* 1' grav seams in gyp. .5' gyp w water 

16* - 18 gravel & gyp w water. tight gyp 

18 - 18u hard gyp 

. 18° - 20 3 D r i l l hard gyp 

I f 

| | MRU 06^98Sjj 
^ S ^ N DIVISION 
° l U SANTA FE 

fir 

•\gntn M 

iff-

«tyr 

TO -a** 



DETAILS CF 'JELL CG"JSTRUCT I GT 

Dats S/1C/53 L ' s l l -7 AE 

Company np.vaio RsF in i nc 

Ground Lava l 
2.1 f-

Casing Elsv. 3353.67 

Elsv. 3355.57 

6" PUC casing 

gravel and F i l l 

c l a y sea l 
9.3 r-

77 
Ji 
* : 

i <> 

PerForated section 

g r a v e l pack 

1 9 . 3 F ~ 
Blank cas ino 
TD ~20.3 Fl 

a; 



L-IS 

Well # AF f-iavajo refining Company - Monitor wells 

Dri l l i n g Contractor - 0. Anderson, El Paso 

Rig - Hollow stem auger 3" diameter Split spoon core barrel l S n 

Date 6/10/93 10:30 am 

Depth Sample description 

0 - 7T j F i l l - ̂ 7*' top gry clay (gyp) & pebbles 

7*- 11 HCR stained gyp w ers pebbles Top gasoline section 

11 - 12* •: gry gyp u med gravel - gasoline saturated 

12* - 13 gry gyp w med gravel - gasoline saturated 

|13 - 13* D r i l l gyp & gravel 

:13* - lk D r i l l gyp 

l k - 152 9ry QyP u n , s c | gravel 1.2' uater. Hard gyp .3* 

15-* - 17* D r i l l gyp 

SANT* FE 



'JELL CONSTRUCTION 

Dai Mo 1 1 .4 CP 

Company Navajo Refining 

Ground Level 

6" PUC casing 

gravel and f i l l 

1.3 f 

Casing Elev. 3370.0c 

Elev. 3353.25 

clay seal 
7i- Ft-

Perforateo section 
• 3 | 

77 

J2 
.* • 
i l\ 
\ i i 

g r a v e l pack 

15- f t -

31ank casing 1 

TO f t 



SPHPLE LOG 

Well # AG PJavajo BnFining Company - Plonitor wells 

Dri l l i n g Contractor - 0. Anderson, El ?3so 

Rig - Hallow stem auger 3" diameter Split spoon core barrel 13" 

Date 6/10/83 3:00 pm 

Depth Sample description 

D - 7* gravel & clay 

7*- 9 gyp h clay - tight 

9 - 10* gyp & clay — slight odor. Tight clay last 

ID* - 12 gyp and gry clay no Fluid C 

12 - 13* gyp & gry clay it -n 

13* - 15 gyp & gry clay 

15 - 16* gry clay & gyp 

; i 6 * _ -
i 

18 gry clay & gyp .5'. gry sand 1' s l i wet at bottom * 

; is -
• 

19* gry sand 1.4' gyp & gry 'clay .1' f l u i d in ss water 
•r 

19*- 20 ' d r i l l gyp 

20 - 21* ,6* sand wet .9' gyp & clay water. 

21* - 22 Drill to TD 

l l MAR OS 1935 | j j 
J ^ S v A n b N DIVISION 

SANTA Fb 



J E T ^ I L - CF 'JELL CCriSTRL'CTIC' 

Date 

Company "Javaio Rs f in ino 

Ground Level 
1. 

Casing Elevation 33.65.7C 

•J-r- Elev. 3355.7 

i i 

6" PVC casing 

gravel and f i l l 
I I 

clay seal 
12 

77 
* > 

Perfor3tso section 51 

gravel pack 

21 

Blank casino 
TD " 22 fT 

3 

9 
4 
P 

\!>\ 

"1 



Well # AH Navajo ReFining Company - Monitor yells 

D r i l l i n g Contractor - 0. Anderson, El Paso 

Rig - Hollow stem auger 3" diameter Split spoon core barrel 18" 

Oate 6/11/83 7:30 am 

Depth Sample description 

0 - hi. |Crs gravel F i l l & valley F i l l 

<4- 5 : gry clay & gyp 

5 - &* Pnk sdy clay & gravel 

8 Crs gravel & gyp 

j e - S* gyp - dry - no gravel -

i 11 gyp & gry shale - no gravel 

11 - 12* gravel 4 gran, gyp & gry shale. Tr Fluid odor gas f^ 

12* - 14 .2' gravel, gyp a gry shale. 1.3' med gravel & gyp 
no Free Fluid 

lk - 15* gyp, gry shale & gravel fones .1' thick, s l i odor 
no Fluid 

15* - 17 gyp, gry shale - dry. Tr sand on bottom 

17 - 18.5 clay & gyp s l i wet 

18* - 20 l t red clay & gyp - water 

|20 - 20* D r i l l 

20* - 22 clay & gyp - tight - no Fluid. Red shale on bottom 

%. TD 



i rT-IL- !_'ELL CGNETRL'CTICN 

Date 6/11/35 

Company Navajo ReFinin: 

Us 11 # AH 

Ground Level 
1.75 

Casing elsvation 3367.25 

. Elev. 3365.5 

fi" PVC casing 

gravel and F i l l ! i 

clay seal 
12 r j 

PerForatad section 
3 \ 
51 

77 

gravel pack 

21 

Blank casing 
TD 22 f : ; 

-> ;» 
-

> 
f » 

» « 
; O 

a a 
3 

P " 
* o 

* •< 
:i 

• 1 



SAHPLE LOG 

Well 4 AI ' Navajo Refining Company - Monitor wells 

Orilling Contractor - D. Anderson, El Paso 

Rig - Hollow stem auger 3"'diameter ' Split spoon core barrel 13" 

Date 10:35 am 

Depth Samole description 

0 - 9 |Valley f i l l 

9 - 10* clay & gyp - no f l u i d ; no gravel 

10* -
i 

12 1' clay & gyp. .5* gyp & gravel odor gas 

|12 -
! 

13* l 1 gyp & gravel - s l i oriar- damp. .5' hard dry gyp £ 

! l 3 * - 15 .5' gyp & gravel - water 1' red clay & gyp dry 

; i 5 - 15* D r i l l 

15*- 17 gyp 4 red clay w gravel - wtr. f dk gry 
w gravel 

clay & gyp,_ 

17 - 18 gyp w l i t t l e gravel at top. Balance tight 

18 -" 2~0 •D r i l l * 
TD 

yip 6nct;e) 

sr. ejp;: 

2C 

\ 
V-

1 

* 



DETAILS D" -ELL CTlSTRLCTI CN 

Dats 6/11/33 Mo 1 1 rr 0 T 

Company 'Java id RsFinin: 

Ground Laval 

6" PUC casing 

gravel and F i l l 

clay saal 
ID Fi 

PerFaratsd section 

gravel pack 

Blank casin: 
TD 

19 

2D Ft 

2.1 Fi 
Casing Elsvation 3355.43 

Elevation 3363.33 

'77 

Li 



Uell R fJavajo Rnfining Company - Monitor wells 

D r i l l i n g Contractor - D. Anderson, El Paso 

Rig - Hollow sz3*\ auger 3" diameter Split spoon core barrel 18" 

Dats 6/7/83 10:15 am . 

Depth Sample description 

a - «* |Red sail 

<** - 6 Red clay & gyp no parous zone 

6 - 7* gyp Sc. anhydrite -- 1*' : gyp *' w a i l odor 

7* - 8£ gyp & anhy - o i l stained - s l i porosity S 

8£ - 9 d r i l l 

9 - iat 1' o i l wet gyp - parous. 5* tight gyp a i l odor 

^ pr . 

10* - 12 .7' dk gry gyp 4 gravel wet - o i l - .5' dk gry gyp 3: 
gravel s l i wet: .3' gry & rd shly gyp /a-

12 - 13* *' red gravelly shale - water: .5' gry gyp water: jv-j 
, .3' red anhy, gravel dry odor: .k ' rd hard limev^shl)^> 

13* - 15 .<+' rd-gry shly gyp: .9' gravel w water: .2' red shale 

!15 - 16* .7' red shale 
A3~-

j l 6 * - 18 Red shale 
TD 

— w<rff*-



DETAILS CCCSTRL'CTIC'J 

Dats 6/7/53 'Jell # 

Company Havaio Rafinin: 

Ground Level 

6" PUC casing 

gravel and F i l l 

..6 Fi 

:lay seal g < —pr 

Casino ^ l e v a t i o n 3363.D9 

Hey. 3362.<+9 

Perforated section 

gravel pack 

I 5 . 2 5 f + — 

Blank casino 
TD 13 f t 

'a: 



Well - 5 Navajo Refining Company - Monitor walls 

D r i l l i n g Contractor - 0. Anderson, El Paso 

Rig - Hollow stern auger 9" diameter S p l i t spoon core barrel 13" 

Date 6/7/83 3:05 pm 

Depth Sample description 

0 - * * ! Soil 

i & - S Lt rd sdy gyp dry .7' : d!< gry clay .8' 

6 - 7* gy shl 4 gyp - o i l stain & odor 

7* - 9 dk gy shly gyp *' o i l stn 4 odor : 1*' l t gy shly gyp 
o i l odor 

9 - ID* i t & dk gy shly anhy 4 gyp - granular - bldg o i l 

; 10* - 12 d r i l l 

12 - 13* l t & dk gy shly qyp, s l i parous - o i l 4 wtr 

13* - 15 l t gy gravel 1' w wtr : I t gy gyp w o i l 4 wtr .5": at 
j bottom t i g h t . 

15 - 16* gravel, clay 4 gyp - water 
S3 
rw 164- - 19 D r i l l to TD 



DETAILS DF 'JELL CONSTRUCTION 

Date 6/7/33 UsII # E 

Company Navajo Refinino 

Ground Level 

6" PVC casing 

gravel and f i l l 

clay seal 
6.0 f im

perforated section 

gravel pack 

15* f t-

Blank casino 
TD '19 f l 

2.25 f t . 

Casino e l e v a t i o n 3364 .21 

elev. 3361.9c 



E-""'_E LOO 

Well - T Navajo Refining Company - Monitor wells 

Drilling Contractor - D. Anderson, EI Paso 

Rig - Holloui stem auger 3" diametsr Split spoon core barrel 18" 

Date 6/8/83 8:̂ 5 am 

Oepth Samole description 

a - , 

s 
Red s a i l - clay 

8 - 10 Pnk clay w gravel - valley f i l l 1 : .5' gyp 

ID - ny- - ,15': gry clay a gravel * 1. : .15' dk gy gyp 

l l ? - 13 v' dk gry gyp, a i l odor, care bbl 
gy gyp s l i odor t i g h t 

wet w o i l : 1*' 

13 - I t gy gyp & gravel - uater - core blacked 

133- - 18 dk gy clay & gyp 

18 - 19 Red clay 
TD 

ts-

2<?-

^ K : . C * 

test ? It 1 
TD 



nr.T^ILS OF 'JELL CCNSTR'JCTIC' 

Data 5/3/S3 

Company Oavaio Rafinino _ 

i . i - n .4 T 

1.4 f t . 
Ground Level 

6" PVC casing 

gravel and f i l l 

clay seal g — j 

Perforated section 

gravel pack 

13 f t 

Blank casino _ 
TD " 19 f t 

Casing Elevation 3364.14 

Elev. 3362.74 

•V. 
. * 
> 

•V. 
. * 
> ! it 

/ 
's :« 

r 
> o 

• -> •-. 
U = 3 

• • 
•3 4 

3 4 O 

9 a 

V 
« a 

• « 
o 

a a 

f « 
t 

* . 
« 
• J 

;j'™r^v 



WELL LOGS USED ON THE 
EAST - WEST CROSS SECTION 



Form WB-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 IA and Section S need be completed. 

Section 1 

* -" 

(A) Owner of » » n C l t y o f A r t e s l a 

Street and Number 

City Artes ia State N.M. 

Well was drilled under Permit No. 

% _ V« 

and is located in the 

M _ y 4 of Section J l T w p . J J L _ _ J l g e . 2 6 

(B) Drilling Contractor-

Street and Number 

City 

SGeslar fc Sloe—ib .License No.. 

_ State 

Drilling was commenced-

Drilling was completed 

June 21 

Aug. 24 -. 
(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. 968 

-Depth to water upon completion-

19 09 

Section 2 PRINCIPAL WATER-BEARING STRATA 

No. 
Depth in Feet Thickness in 

Feet 
Description ot Water-Bearing Fonnation No. 

From To 

Thickness in 
Feet 

Description ot Water-Bearing Fonnation 

1 1 s t f l o w 890' 

2 2nd f l o w gradual i n c r e a s e 890-920 

3 

4 

S 

Section 3 RECORD OF CASING 

Dia 
in. 

Pounds 
ft. 

Threads 
in 

Depth 
Feet Type Shoe 

Perforations Dia 
in. 

Pounds 
ft. 

Threads 
in Top Bottom 

Feet Type Shoe 
From To 

11 5 / i 121 

8 727 

6 211 

V i c k e r betw =en 6" x 8" 

Section 4 RECORD OF MUDDING AND CEMENTING 

Depth ln Feet Diameter 
Hole in in. 

Tons 
Clay 

No. Sacks of 
Cement Methods Used 

From To 
Diameter 

Hole in in. 
Tons 
Clay 

No. Sacks of 
Cement Methods Used 

Section S 

Name of Plugging Contractor-

Street and Number Ji 

Tons of Clay used 

Plugging method used 

PLUGGING RECORD 

City_ 

-License No-

State-

.Tons of Roughage used. -Type of roughage-

-Date Plugged-

Plugging approved by: Cement Plugs were placed as follows: 

Basin Supervisor 

FOR USE OF STATE ENGINEER ONLY 

Date Received 

File No_ 

from d r i l l e r ' s log 12-6-62 

: Use-

No. 
Depth of Plug 

No. of Sacks Used No. 
From To 

No. of Sacks Used 

-Location No. 17.26.17.210 



Section 6 LOS OF WELL 

Depth in Feet Thickness 
in Feet Color Type of Material Encountered 

From To 
Thickness 

in Feet Color Type of Material Encountered 

0 13 - . • s o i l 

13 30 - . r o c k 

30 40 sand 

40 100 

100 121 sand 

121 141 r o c k 

141 205 , - s h a l e 

205 228 r o c k 

228 698 4 J :• • - s h a l e 

698 768 _dL , r o c k 

768 830 s h a l e -

830 856 r o c k ^ 

856 877 s h a l e 

877 890 r o c k 

890 920 w a t e r r o c k , h a r d 

920 968 R o c k - h a r d 

-

The und* "-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 

Well Driller 



Form WH-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. Ail 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 IA and Section 5 need be completed. 

Section 1 
(A) Owner of welL 
Street and Number-
City 

Albert T. Woods. 

-ArtesiaState New Mexico 

Well was drilled under Permit No._ .and is located in the 
KW -%. NW ..% of Section 16 _Twp 178 -Rge. 26K 

(B) Drilling Contractor-
Street and Number 
City 

M.S.Brunlng .License No.. 

State 
Drilling was commenced-

Drilling was completed— 
A p r i l .J 5, 19__ 
June 1, 193SL 

(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 1233' 

Section 2 PRINCIPAL WATER-BEARING STRATA 

-Depth to water upon completion-

No. 
Depth in Feet Thickness in 

Feet 
Description of Water-Bearing Formation No. 

From To 

Thickness in 
Feet 

Description of Water-Bearing Formation 

1 

2 

3 

4 

5 

Section 3 RECORD OF CASING 

Dia 
in. 

• Pounds 
f t 

Threads 
in 

Depth 
Feet Type Shoe 

Perforations Dia 
in. 

• Pounds 
f t 

Threads 
in Top Bottom 

Feet Type Shoe 
From To 

1 2 , SO 0 1233 1233 

Section 4 RECORD OF MUDDING AND CEMENTING 

Depth in Feet Diameter 
Hole In in . 

Tons 
Clay 

No. Sacks of 
Cement Methods Used 

From To 

Diameter 
Hole In in . 

Tons 
Clay 

No. Sacks of 
Cement Methods Used 

Section 5 

Name of Plugging Contractor-

Street and Number 

Tons of Clay used _ 

Plugging method used :— 

PLUGGING RECORD 

-License No.. 
City- State-

.Tons of Roughage used. -Type of roughage_ 
-Date Plugged- -19-

Plugging approved by: Cement Plugs were placed as follows: 

Basin Supervisor 

FOR USE OF STATE ENGINEER ONLY 

Date Received. 

File Wn RA-lOfld 

No. 
Depth of Plug 

No. of Sacks Used No. 
From To 

No. of Sacks Used 

_Use_ -Location No. - l l J ^ l t J U L O . 



Section 6 

Depth in Feet Thickness 
in Feet Color .. . - _ Type of Material Encountered 

From To 
Thickness 
in Feet Color .. . - _ Type of Material Encountered 

0 IB •Oil 

19 30 i '< o KTP 

IS 30 •TYP 

30 35 339S •and 

35 430 gyp and day 

460 460 gyp rock 

460 490 •andy anal* and gyp atrataa 

490 690 aandy aahla and Ryp atrataa 

690 710 rock 

710 740 red aand 

740 770 rock 

770 820 rod aand 

820 840 rock liae 

840 876 - ahala 

876 012 Has rock 

912 913 - vater rock 

913 958 Use rock 

958 960 water rock 

960 - * - 996 line rock 

996 ... 1000 water rock 

1000 1027 line rock 

1027 1032 water rock 

1032 1058 line rock 

1058 1060 water rock 

1060 1118 lime rock 

1118 1132 water rock 

1132 1218 line 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 



Reviled June 1972 

STATE ENGINEER OFFICE 

W E L L R E C O R D 

Section 1. GENERAL INFORMATION 

(A) Owner of well. 
3ns.d 9on^A Owner's Well No. PJ-66/2 

Street or Post Office Address V, V.J^K b2? 
City and State X/tieA&j _i Qr2W "_ 

Well was drilled under Permit No ' f t l - 6 6 / 2 a n d ^ located in the: 

a. f V. W XXX V v. of Section _ Township {7$ Range -5C. 

HLLcAgJii OCAS. &ub division 

.N.M.P.M. 

b. Tract No.. . of Map No. of the . 

c. Lot No.. 3 . of Block No. .o f the. DAUJ-Q-C! e.ait cesiiesi ol -Loi 

Subdivision, recorded i n . . County. 

d. X = . 
the. 

. feet, Y= . feet, N.M. Coordinate System. . Zone in 
_ Grant. 

(B) Drilling Contractor -V ^ fnJpJiQM./ic/i 

Address ? f> P,j„ h?l Art.tia, >M M?/0 

License No._J___L 

Drilling Began . li-7-°n Completed U-?l-RO Type tools ^ahla 

Elevation of land surface or at well is —* - ' " • 

. Size of hole. 

Completed well is 

_ _ f t . Total depth of wel]_ 

[ A shallow L_ artesian. Depth to water upon completion of wel l . 

Section 2. PRINCIPAL WATER-BEARING STRATA 

225 
. f t . 

. f t . 

Depth in Feet 

From To 
Thickness 

in Feet Description of Water-Bearing Formation 
Estimated Yield 

(gallons per minute) 

273 30 3inc. /tnad and '--'ALLVZL ?7 

Section 3. RECORD OF CASING 

Diameter 
(inches) 

Pounds 
per foot 

Threads 
per in. 

Depth in Feet Length 
(feet) 

Type of Shoe 
Perforations Diameter 

(inches) 
Pounds 
per foot 

Threads 
per in. Top Bottom 

Length 
(feet) 

Type of Shoe 
From To 

7" 26 / 302 303 fx 273 303 

Section 4. RECORD OF MUDDING AND CEMENTING 

Depth in Feet Hole 
Diameter 

Sacks 
of Mud 

Cubic Feet 
of Cement Method of Placement 

From To 
Hole 

Diameter 
Sacks 

of Mud 
Cubic Feet 
of Cement Method of Placement 

Section 5. PLUGGING RECORD 

Plugging Contractor . 
Address 
Plugging Method 
Date Well Plugged 
Plugging approved by: 

State Engineer Representative 

No. 
Depth in Feet Cubic Feet 

of Cement 
No. 

Top Bottom 
Cubic Feet 
of Cement 

1 
2 
3 
4 

Date Received Apf lM, 3 0 , 1980 

File Nn RA-6612 

FOR USE OF STATE ENGINEER ONLY 

Quad FWL 

.Use. 
Dom. 

FSL_ 

1 7 . 2 6 . 9 . 3 4 4 3 0 
. Location No. . 

Temp, on SW C o r n e r 



Section 6. LOG OF HOLE 

Depth 

From 

n Feet 

To 
Thickness 

in Feet , Color and Type of Material Encountered 

0 10 10 Jop S o i l 5 ' 

10 70 60 

70 190 120 '•ypAum and clay, aand 3 / ^ 

190 21(0 50 (.lay 3 /J< 

2k0 270 30 ( lay and ^and 1 ; < ; ~ J 

270 290 20 3 Ine t'AaveJL and Sand 2 ? -• < ^ * z - z -7 < 

2?0 325 35 Jisie. 'jnaveL clay. 'Red bed 30 _? 

• 

CO ra 
-4 CD 

3 rri _ 
0 _ = 

Section 7. REMARKS AND ADDITIONAL INFORMATION i ; £ 

_ O 

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 fo - should be executed in triplicate, preferably typewritten, and submitted • s e appropriate district office 
of the'State Engineer. A tions, except Section 5, shall be answered as completely and accura 1 possible when any well Is 



I 
(UN WELL RECORD f i l e No-

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 Bbould be answered only if ac 
old artesian well haa been plugged. Al l other sections should be answered In full in every case, regardless of whether the 
well drilled is shallow or artesian in character. This report must be subscribed and sworn to before a Notary Public 

• : : 
i — « — : — • 

. . J .4 -U 

L « i~ 
—{--NX-:--• • • 

• i ' 

• ! ' • i i 

1 1 1 

-H-l-
—J-SrH--• • • 
• t t > 

* • i 

.J.J..L 
• ! • 

--f.si-4-

Owner of well— B r i . t . l Q H . . - C o l l . 

Street and Number.B.ti.«..JL_.BQX_3Q 

o t f l c e Ar tes ia New Mexico 

Well waa drilled under Permit N O . . R A . : L 2 7 £ 3 . -

ls located in the SEL hi hi S E hi of Section..._.9._ 

Township 1 7 S m i t h Range 2.6._£AS.t ' . — 

Drilling Contractor B10.UH.t.._Ct....Co2J 

(Plat of 640 Acres) 
Locate Well Accurately 

Street and Number R: . t r j . ._ l_ .B0X. .35 

Artes ia Nev? Mexico 

Drilling was commenced-

Post Office 

J i l l y _ 9 , 19...51- Drilling waa completed...J[.Uly._.23..-1.S51- 18-. 

Elevation at top of caaing in feet above sea level E L ^ ^ ^ i ; 

State whether well la shallow or artesian SJb&ULO.W—^.-.D.QUl.e.S.li.C 

Total depth of well— —feet Wfcter level upon completion of well. -40 

Sec. 2 PRINCIPAL WATER-BEARING STRATA 

No. 1, f rom 2AD to J l B . , Thickness in feet , Format ion . .Ss .nd . . „nock-

-feet below land surface. 

No. 2, from_ . to_ , Thickness in feet- Formation 

No. 3, from.. Thickness in feet— Formation 

No. 4, f rom-

No. 6, f rom-

Sec. 3 

. to... 

. to-. 

, Thickness in feet. Formation^ 

Thickness in feet. 

RECORD OF CASING 

Diameter 
in Inches 

Pounds 
per Foot 

Threads 
per Inch 

Name of 
Manufacturer 

Feet of 
Casing 

Type of 
. Shoe 

Perfora 
From 

ted 

- Purpose 

7" 01 -

5"0D Pe: rf orate 1 Liner 

Sec. 4 RECORD OF MUDDING AND CEMENTING 

Diameter of 
Bole ln Inches 

Number of Sacks 
of Cement Methods Used 

Specific Gravity 
of Hud 

Tons of 
Clay Csed 

Sec. 5 

Vei l ls located in the-

v;*nge, 

PLUGGING RECORD OF OLD WELL 
l i of Section , Township. 

. Name of plugging contractor.. 

Street and Number-

Tons of clay used— 

Post Office-

. Tons of roughage used- . Type of roughage-

Waa plugging approved by Artesian Well Supervisor?-

Cement plugs were placed as follows: 
i 

N o . l waa placed aC 
No. 2 was placed at • —— i i — 

ZfeeVNumber of~aac*ks oT cement used—~ 

No. 8 waa placed at— 

No. 4 was placed atz: 

—.feet. Number of sacks of cement need - - s -• - - •• - • 
>..•:•l;'L^•: Ur. rav'lil.s.-'.Tl" 

feet- Number of sacks of cement used 

—feet. Number of sacks of cement used. 

No. 5 waa placed at- —feet. Number of sacks of cement used 

(over) _ tSc-i. . 

£.i.,-#j9S«0.j»e^ . . ^ . ^ V V l . . - . e ^ v c ^ . i Q ^ ' ^ 



Sec . 6 LOG OF WELL .'•*£>-X 
— From (Depth fa'Feet) T» (Dep̂ a ti'Feei^J, nassHlnarlnii of FormatUm 

- '.'7—-•••rr •I f.i».-.ifa -cn") = I ' T ' — 
; / :.• i - i - - - /•: . -.1 • " 

'. '." kiss at . t t. . . . . , y . , ; — 

.. !•' r l V. : »- ' y i •).• 

n - 30 
• : .!. ! , 

2 3 1 < 

.. -. n-jr,-?-! : :..IT .wl."- > ni .i.tiasr-r~. io ~i ' '.t -.: ' - i ' i l h 

•*n - An 

40 - 164 i i ? ; ----- •. - : i • /> " -iirr-.-O ^ fcy •* p-yp 

164 - 200 • •-' ' - r - > T ? M i n i r»r>f1r > 

POO - p p q 3 ' J o , • ; I n n n a Hftrvi : , 

225 - 260 

- • . ' • • ' ••• 
' shel ls & clav 

260 - 274 ' -? I r.l ay ' 

?74 - n fl '• 3o* 7 : n P T v l T T i f l r * K | A y 

-

1 
) 
1 

. ~ '" ' ... 
* 

. . 

-

- - • : \ 

- \ - . 
"'" '• 

• _ . . . ; 

- • ---——-.— 

" - - ' • ~ 
- _ . -

. - . . . . - . v . 

• ' 
• "' • • I -V -<: • -; -

I , . , do solemnly swear that, to the best of my knowledge and 
belief, the foregoing Information is a true and correct record of the well for which report la hereby made. ( n y f a y aa 
can be determined from all available records. 

SUBSCRIBED AND SWORN TO BEFORE ME thia 

Jt-day of ^Zt^AAd^tt , A-D.. V>.>SjL - - /May Of 

-jili«t J$xi t.0 (IL. 

Signed— 

Position-

Notary PubUc 

My CommlmmloB 

Straet and Number. 

Port Ottlo 



FormWR-23 flELD F" " 1 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. A l l 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 IA and Section 5 need be completed. 

Section 1 
(A) Owner of well-

Street and Number-
City Artesia 

Bruce Harris 
Box 642 

Well was drilled under Permit N o . - J ^ A 1 ^ 
SW 

-V* SW sw . % of Section. _10_._Twp.l-Z 

State New Mexico 
and is located in the 

S _Rge.__26̂  
(B) Drilling rwrar-frr Wlllard Beaty 

1102 Merchant 
.License No.Wfc.62_ 

Street and Number. 

City Artesia 

(Plat ot 640 acres) 

Drilling was commenced. 

Drilling was completed 

Apri l 26 
May 12 

State New Mexico 
19_60_ 

1 9 * £ _ 

Elevation at top of casing in feet above sea level 
Shallow 

-Total depth of well 294 

State whether well is shallow or artesian 

Section 2 PRINCIPAL WATER-BEARING STRATA 

Depth to water upon completion.. 60 

No. 
Depth in Feet Thickness in 

Feet 
Description of Water-Bearing Fonnation No. 

From To 

Thickness in 
Feet 

Description of Water-Bearing Fonnation 

1 2fi0 2$2 12 Sand & Gravel 
2 

3 

4 

5 

Section 3 RECORD OF CASING 

Dia 
in. 

Pounds 
f t . 

Threads 
in 

Depth 
Feet Type Shoe 

Perforations Dia 
in. 

Pounds 
f t . 

Threads 
in Top Bottom 

Feet Type Shoe 
From To 

?"0D 20 I Round 294 294 Steel . 275 294 

Section 4 RECORD OF MUDDING AND CEMENTING 

Depth in Feet Diameter 
Hole in in. 

Tons 
Clay 

No. Sacks of 
Cement Methods Used 

Ftom To 

Diameter 
Hole in in. 

Tons 
Clay 

No. Sacks of 
Cement Methods Used 

8" 

Section 5 

Name of Plugging Contractor-

Street and Number 

Tons of Clay used 

Plugging method used 

PLUGGING RECORD 

City-

—License No-

State 

.Tons of Roughage used- -Type of roughage-

Plugging approved by: 

Basin Supervisor 

FOR USE O r ^ T A ^ f l l f f , ^ ^ ONLY 

n .13IU1SIQ , 
Date ReceivedjJIjJO _]]N|QN3 HV, 

61 :8 WB 8-NfF 0£ 

.Use 

-Date Plugged- _19_ 

Cement Plugs were placed as follows: 

No. 
Depth of Plug 

No. of Sacks Used No. 
From To 

No. of Sacks Used 

-Location No. Z>6^/(2ilG&jL 

a' 



Section 6 LOG OF WELL 

Depth ln Feet Thickness 
ln Feet Color Type ot Material Encountered 

S J S J , t 

From To 
Thickness 

ln Feet Color Type ot Material Encountered 
S J S J , t 

n 2 2 Brown Top Soli 3its 

2 25 23 Red Clay 
25 30 5 Gray Gravel 
30 40 10 Red Clay 

* JJ' o 

40 70 30 Red Sandy Clay 
70 HO 70 Red 

140 160 20 Brown Sand 

160 200 40 Red Clay 

200 240 40 Brown Sand 3 „ 0 

240 250 10 Red ciay * / f l o 

250 270 20 Brown Sand J°go 

270 260 10 Red 

280 292 12 Brown Sand & Gravel r r j s & f 

292 294 2 Red 

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 ^ 



(This form to be executed tn triplicate) 

WELL RECORD 
Date of Receipt Permit No. aA—Z3ftZ •• 

^ Name of permittee, Sf. J>« ^ O y 

Btreet or P. O..- City and State ' A r t O t t i « , _ U M . 

1. Well locaUon and description: ^ e

( ^ J j k & j ^ O _ r well Is-located ln Jgg V, _ _ Vi, 

" aW Vi of Section 1 6 , Township I T S Range £ 6 & ; Elevation of top of 

casing above sea level. Z^.r/.A. feet; diameter of hole. ....y*0|) inches; total'depth, f f r f r feet; 

depth to water upon completion, L feet; drilling was commenced j jOQ* ' ~ \ t i r l 

and completed aTCA*. .8 , 18. JSSvame of drilling contractor ^ S}* JU~QTS.f - ~ 

: Address A r t e s i b , fie* MS3U • Driller's License No. If_>. —19 

2. Principal Water-bearing Strata: 

Depta te Ferl 
From To Thickness Description of W»ter -be»rh i f Formation 

No. 1 2 6 0 Zb Sand h clay ntreeks 
No. 2 

- - - - • - • -No. S 

No. 4 

No. 5 

3. Casing Record: 

8" 
..*&*J£" 

Feands Thread! Depth of Castas or Liner Feet of 
>er f t . per toeh Top Bottom C**inr Type ot Shoe 

167«8« 

7"0I> .86.7. M»? 
5"ID 6£'9* 2ZZ to E9b 

4. If above construction replaces old well to be abandoned, give location: Vi Vi Vt 

of Section , Township .„ .Range ..; name and address of plugging contractor, 

'a.--;n-i> u.or'.-. r-v lc r-oa« wrssi 

date of plugging 



6. Log of JWeTJ: •' • 

lalj»3qh) Bl IHOTJn sd oj Brat iUT> 

HSrosfl lo **G 

^sjflrrnM To ?mi>i 

KnnltMon «f r m i u i 

-8ft- Olay 
f i « i - < & V * . - . -

-86-
)& QCJ IJ aoiic 

_J40_ 

—^Jroa 

inn 
020-

-SOL 

5 3 0 5 

--.-lis 
ft Boetr atTmfcB 

-20- 3 ^ 5 

-180- -186- Olsy 

-186- -181- oKnB 

181 184 jOlay 

-184- 156 -81- -aand- 3 ' ?e> 

166 Play 3'SI 

-800- -36- 21is 

808 c lay 

-SOS- -886- -88- iaad-

£36 -8W- Clay 

ear JKL 

-868- -860- Clay 

-860- £95 -36- aftnfl & Clay atrftafcs 

The undersigned hereby certifies that, to the best of his knowledge and belief, the foregoing ls a true and 
correct record of the above described well. —. - , . „ . , . . . . . . . . . . . . . 

Uetnue Wall 

instructions 

This form shall be executed, preferably typewritten, ln triplicate and filed with the State Bogineer's Office at 
Roswell, New Mexioo, within 10 days after drilling has been completed. Data on water-bearing strata and on all 
formations encountered should be as eomplete and accurate as possible. 



r • 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 IA and Section 5 need be completed. 

Section 1 
(A) Owner ol well "PP" Sullivan 

Street and Number-

City Stete 

10 
Well was drilled under Permit No 

Vi SW y4 RK i/j of Section. 

(B) Drilling Contractor 

Street and Number 

City 

and is located in the 
_Twp._il§ Rge.. 26E.._ 

Gefijer g. siBcmmh License No.. 

Drilling was commencecL 

Drilling was completed 

State 
July 27, 19_ 

19-
(Plat ot 640 acres) 

Elevation at top of casing in feet above sea leveL 

State whether well is shallow or artesian 

ORIGINAL FLOW 900 GPM 
Total depth of welL t r . f>7 ' 

Section 2 PRINCIPAL WATER-BEARING STRATA 

-Depth to water upon completion-

No. 
Depth in Feet Thickness in 

Feet 
Description of Water-Bearing Fonnation 

A 
No. 

From To 

Thickness in 
Feet 

Description of Water-Bearing Fonnation 

A 
1 is 

2 

3 

4 

5 

Section 3 RECORD OF CASINS 

Dia 
in. 

Pounds 
f t . 

Threads 
in 

Depth 
Feet Type Shoe 

Perforations Dia 
in. 

Pounds 
f t . 

Threads 
in Top Bottom 

Feet Type Shoe 
From To 

8 0 7B3 

4 0 244 .244 

Section 4 RECORD OF MUDDING AND CEMENTING 

Depth in Feet Diameter 
Hole in ln. 

Tons 
Clay 

No. Sacks of 
Cement Methods Used 

From To 

Diameter 
Hole in ln. 

Tons 
Clay 

No. Sacks of 
Cement Methods Used 

Section 5 

Name of Plugging Contractor 

Street and Number 

Tons of Clay used Tons of Roughage used 

Plugging method used .— 

PLUGGING RECORD 

-License No-
City- State. 

-Type of roughage-

-Date Plugged- _19_ 

Plugging approved by: Cement Plugs were placed as follows: 

Basin Supervisor 

FOR USE OF STATE ENGINEER ONLY 

Date Received-

FUTNO.'ffi- 5 ^ » 3 f Use-

No. 
Depth of Plug 

No. of Sacks Used No. 
From To 

No. of Sacks Used 

^Location No. I T . 26.10.43*^ m 



Section V LOG OF WELL 

Depth In Feet Thickness 
In Feet . Color Type ot Material Encountered 

t 
From To 

Thickness 
In Feet . Color Type ot Material Encountered 

t 

0 10 • O i l 

10 22 3 - i ' * gyp r o c i 

22 34 •and 
34 44 boulders 

44 78 rock 

78 120 o •and 

120 302 -as* 3 o 3 3 •ha lo 

303 320 So o •umbo 

320 340 Saa 0 c l a y 

340 420 •ba le 

420 480 rnr-k 

430 757 •ba le 

757 764 rock 

764 789 rock 

789 837 rock 

837 856 •ha le 

836 865 vn t e r r o r k 

869 891 rock 

691 956 shale 

956 968 rock 

968 9e8 •hale 

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 



W E L L R E C O R D File No. 
v \ 

INSTRUCTIONS: Tblf form ibould be typewritten, and filed is the office of tbe State Engineer, (P.O. Box 1079) Santa 
Fe, New Mexico, unleaa the well ia situated in the Roswell Artesian Basin, in which esse lt should be tiled tn the office 
of the Artesian Well Supervisor, Roswell, New Mexico. Section S should be answered on]* if an old artesian well has 
been plugged. All other sections should be answered in full in ever* cite, regardless of whether the well drilled is shal
low or artesian ln character. This report must be subscribed and sworn to before a Notary Public. 

i — i — : — ! — 
f • i . • * * 

• i • i 

-j"KW--!»-

! 1 ! 

-~! - -NI~r-
• * * 
* ! ' 

• i i • J ! i LL. 
- f i i 
—J---SJN--}— 

• C 1 

i • • 

-f-iE-i™ 
•' ! ! 

" « " ! * ; " 
• ! ! 

i i i 

Owner of well . Jf. Sharp 
Street and Number S t a * . 

Artesia. Bew Maxleo 
post ouice TT. !w...*..T.z..!arrr.~!r. Well was drilled under Permit No JuV8789 and 

is located in the . W Vt.. .fM Vt. S B Vt of Section. .14. 

Township 17 .SOUth , jun , , .. 26. £CL8t 

Drilling Contractor . M.: . ST* J 

1007 Mo. S t . 
(Plat of 640 acres) 

Locate WeU Accurately 
Street and Number 

Port Office f ^ * 6 . . 

Drilling was commenced . . . J P X j 18 P l Drilling was completed . . . A U g . 1 8 10 .61 

Elevation at top of casing ln feet above sea level 

SUte whether well is shallow or artesian .S^ 6 ?:^ .** 

Total depth of well 841 feet. 

Bsc > PRINCIPAL WATER-BEARING STRATA 
813 No. I, from 

No. 2, from 

No. 3, from 

No. 4, from to 

No. 3, froi 

Sec 1 

to 2 4 1 . , Thickness in feet . 87 * Formation 

to •Thickness in feet t Formation 

to . , Thickness in fret • Formation 

to .., Thickness in feet . i Formation 

to ... Thickness in feet . ... Formation 

Sand 

RECORD Or CASING 

OIAMETER POUNDS THREADS NAME OP F E E T OP T Y P E OP PERFORATED 
PURPOSE IN INCHES PER FOOT PER INCH MANUFACTURER CASINO • H O E PROM TO 
PURPOSE 

8"I» 8 16468" Collar Water Stint-o 
7"0D 814" Larkin Water Shut*©: 
jS"ID 34' Collar £14 £41 

Sac t RECORD OF MUDDING AND CEMENTING 

DIAMETER OF 
HOLE IN INCHES 

NUMBER OF SACKS 
OP CEMENT METHODS USED SPECIFIC ORAVITY 

OP MUD 
TONS OF 

CLAV USED 

EXE E C 
Sec IT PLUGGING RECORD OF OLD WELL 

Well is located ia tbe . .—: V t . . V t Vt of Section ...... 

Range Name of plugging contractor , . . 

Street snd Number Post Office 

O f F l C E 
ARTESIAN WELL SUPERVISOR 
.. .ESSwiTCipNEW. MraccT . 

Tons of clay used Tons of roughage used. Type of roughage. ' 1 
-i'.V 

Cement plugs were placed as follows: 

No. 1 was placed at >..•.......>.....:.,... 

Was plugging approved by Artesian Well Supervisor:r'-t'J." 

- . . " , . ; » * . . . , ; — ,.<r 
. . . . . . . feet Number of sacks of cement used v.'.•.riv. . i . •.it) 

No. 2 was placed at .."i. feet Number of sacks of cement used . . . 

No. I wu placed at'.. .*: . . . > .'.. feet Number of sacks ot~cement used 

No. 4 was placed at >..VV^„V 

No. t was placed at. 
V L * \ . 

. . feet Number of sacks of cement used :s.^s-.V..... t-: • • • 

. . feet Number of sacks of cement used . . i ^ . V . i ; * - • R ' S l " ' 

n, ?6 N , ?.// 



y Z LOG or WELL 

- F R O M Meet* la feet) T O (**pll> I K ( M D . THICKNESS IN r e a r C L A S S I F I C A T I O N OF FORMATION 

3-5/o <S-A " 

• * VV'©"'." ft * _ , \ • . - 6 '•• :' • • M i l " ' - i j o 5 -

• -V :••-•> ft .•- -r- . \ \ .sj i 1 8 • - . r~ -1» • Qa leeh* . a * - . 

18 » • " •*• vt ' 
66 TO 1ft • Olay - -sxfo 

to 180 ~ no Sasd ' 

180 184 4 O lay .$,.? <»"" 

184 241 67 Sand lobf 

. r 

•-
- . .. . 

-

L do solemnly swear that, to the best of my knowledge and 
belief, the foregoing Information Is a true and correct record of the well for which report ia hereby made, Insofar as can 
be determined from all available records, _ 

i T L ^ . A . - ^ r p ^ C c / SUBSCRIBED AND SWORN TO BEFORE ME this Signed' 

day ot , A. D, 1» Position 

Notary Public Street and Numbar 

My Commission Expires Post Office 



I 

V 
WELL RECORD 

INSTRUCTIONS: Thia form ahould be typewritten, and filed ln the office of the State Engineer, P. O. Box 1079, Santa Fe, 
New Mexico, or ln the office of the Artesian Well Supervisor, Roswell, New Mexico. Section 5 should be answered only if an 
old artesian well has been.plugged. AU other aectiona ahould be answered in fu l l in every case, regardless of whether the 
well drilled la shallow or artesian in character. This report must be subscribed and sworn to hefore a Notary Public 

* 5 ! • 
• 

• ! 1 

•--j-tttf-r-- • -• 
. . . . 

• • • 
! t • 

• 
i i i 

• } I 
• 
• 

r "* ' 
—h-Vw-l— 

• i i 
J - . 

'. '. ! 

• 

I 
• 

E— 
. . . . 

Owner of well-

Street and 1*™™**!- 1 8 0 ] , Oak S t r e e t 

Post Off ice— Ar tes i a , New KezL co 

Well waa drilled under Permit No.___BA-2.6.4.9. 

ls located in the—§-W %..S.W. tt_..§E._. 

Township... 17 South Range... 

-Vt of Section.. 

26 East 

12 

(Plat of 6*0 Acres) 
Locate Well Accurately 

.7/20 

Drilling Contractor _ 

Street and Number-. 

Post Office 

T._..,.WIllarsl...B.e.atX-

..llD2.J!ifir.chant_.S.t. 

-Ar.t.jB.aia^-N.ej!f_J»5s2l.o.o... 
Drilling was commenced- , 19_j5JDt. Drilling was completed Q./.5>... . 19- .50 
Elevation at top of caaing in feet above Bea level _ — J L J 1 ._ 

State -whether well ifl shallow or artesian s j i a l l s j j 
Total depth of well. JL55 feet Water level upon completion of well feet below land surface. 

Sec. 2 : PRINCIPAL WATER-BEARING STRATA 

No. 1, from 1 1 4 . to- lS-CL Thickness ta feet 1 6 F o r m a U o n J f i t e r J S a n d _ ^ _ t » r a v e l 

No. 2, f rom. 

No. 8, f rom-

. to... 

. to-. 

Thickness ln feet-

Thickness ta feet-

Formation.-.. 

Formation— 

No. 4, f rom-

No. 5, f rom-

Sec. 3 

, Thickness to feet-

, Thickness in feet-

Formation-

RECORD OF CASING 

Diameter 
tn Inches 

Founds 
per Foot 

Threads 
per Inch 

Name of 
Manufacturer 

Feet of 
Casing 

Type of 
Shoe 

Perforated 
Purpose 

Diameter 
tn Inches 

Founds 
per Foot 

Threads 
per Inch 

Name of 
Manufacturer 

Feet of 
Casing 

Type of 
Shoe From Purpose 

6 12 Welded 150 114 130 

Sec. 4 RECORD OF MUDDING AND CEMENTING 

Diameter of 
Bole ln Inches 

Number of Sacks 
~ of Cement Methods Used 

Specific Gravity 
of Mod 

Tons of 
Clay Used 

• -

- —••-zr.—1 

• ... -
f U * .. . j i f li 

1 1 1 

TESta B"*^ J 
I 

Sec 5 • — 
V e i l Ja located i n the 

PLUGGING RECORD OF OLD WlLt - flUG 3.5 1950 
-54 I t hi of Section \ L, Townehip___ 

NaTwagrplaceB 

No. 2 'Was placed at-.-*--- * •' f- -»- i-% "-- r" feet. Number of sacks of cement — • 

No. S was placed at . 
-abiass-i al-idijrrs tic eavd fcentarnjac. ed pe i 

—feet. Number of Backs of cement *"•»* ''"' ' • " ' " • -

No. 4 was placed at.: 

i placed a t No. 8 1 j e i : —feet Number of sacks of cement uwd- 1- v •!;•;"." > r . 



. s i 
OS 

—*ifrom" (Depth -uTt^SS) To 0>ev*h}&tT*kl)s fHeelfl nation ot Formation -

cjn..S • • f v ' ^ ' Y O T Tv>nt nt F>>1f! Sift n->qtSVf"-t .TOT*.(Soliv-rr »'i*j'inT= 
i vtao b r i a i n a a L.cr..^e C 

2 • • ., 
.-to.V-JsS "3hciM,-»'JM X f 

-20> ^ .%.£ r . *'y. 1 8 - ^ n , .Cleache &.Gravel 
3if.fu<I •f^ein>t « -not*.! o) 

20 
r i o f t trr* fc^dliriedus : 

80 3 - « o 
mm JTOC—r iiJdT ' i j i n f l j 

60 Red Clay 

nn 90 3-?/o" 10 Sand 
g 0 

l i^"- - 3/5 e> . ._. „ 24*" *** tanwO *Hed uiav ; • • ; 

— 114 faat er T " Saitd* "4 " 6rave"j 

-130 °" •-150"'-c":7-^- 20 "° ''-
| . ! . . < j * . J . . . l . . . . . . ; / « - ; — 

Red "ClaV & Cheache 
l-~ 2 - _ . ...v. -"be: fc-:;T!> . . ^ V !' . •' 1 i ! > ! I 

'" ... . . .:• • 

.. ... _ 

. • . , -
-

-

, " • 
•v. - • : ;" 

... . : .. 
—'. 

-

-

. . . .. .... •.. 

:• • 
-

• • 

. do solemnly swear that, to the hast of my knowledge and 
belief, th* foregoing- Information la a true and correct record of tba wall for which report Is hereby made. Insofar as 
can ba determined from all available records. 

SUBSCRIBED AND SWORN TO B E F O R E ME thia Signed— 

-lAthaay of August A-D, ia SO Position. D r i l l i n g Contractor 

M r s . JohXin 1 6 &e 1 t h Notary PnbUe 

My Commiasion Expiree ^ A r o h 8 j — 1 0 5 3 

street and 1102 W. Merchant S t . 

Post ofnc A r t 9 a l a . JLew ^axl co 



Form WR-23 

f.ELu ti,Uf<. LUG 
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 IA and Section 5 need be completed. 

Section 1 
(A) Owner of welL 
Street and Number-
City 

Well was drilled under Permit No ! 
% % _ V* of Section-

State 

_Twp!. 
.and is located in the 

• .' • ? 
-Rge.. 

(B) Drilling Contractor-
Street and Number 
City 

.License Nn> ? D-3 I+2 

State 
Drilling was commenced.. 
Drilling was completed 

19_ 
19.. 

(Plat ot 640 acres) 

Elevation at top of casing in feet above sea level-

State whether well is shallow or artesian 

-Total depth of well-

Section 2 PRINCIPAL WATER-BEARING STRATA 

-Depth to water upon completion- Jit? 

No. 
Depth in Feet Thickness in 

Feet 
Description of Water-Bearing Formation No. 

From To 

Thickness in 
Feet 

Description of Water-Bearing Formation 

1 

2 

3 

4 

5 

Section 3 RECORD OF CASING 

Dia 
in. 

Pounds 
ft . 

Threads 
in 

Depth 
Feet Type Shoe 

Perforptions Dia 
in. 

Pounds 
ft . 

Threads 
in Top Bottom 

Feet Type Shoe 
From To 

- • 

•- • -•' 
• •• - • 

V 

Section 4 RECORD OF MUDDING AND CEMENTING 

Depth in Feet Diameter 
Hole in in. 

Tons 
Clay 

No. Sacks of 
Cement Methods Used 

From To 

Diameter 
Hole in in. 

Tons 
Clay 

No. Sacks of 
Cement Methods Used 

Section 5 

Name of Plugging Contractor 

Street and Number 

Tons of Clay used Tons of Roughage used 

Plugging method used 

PLUGGING RECORD 

.License No.. 
City- State-

-Type of roughage-
-Date Plugged. _19_ 

Plugging approved by: Cement Plugs were placed as follows: 

Basin Supervisor 

FOR USE 

Date Receivi 

ONLY 

a*" "Kir m,f 
File No._ 

No. 
Depth of Plug 

N a of Sacks Used No. 
Prom To 

N a of Sacks Used 

Use /Do -Location No. / 7 1 t . ( 3 • j t 



Section 6 LOG OF WELL 

Depth in Feet Thickness 
in Feet Color Type o l Material Encountered 

From To 

Thickness 
in Feet Color Type o l Material Encountered 

0 10 r^o 10 white Calechie and Gravel 

in i t o 

78 qnr 1 ? T O 

on C l p " on r l r - r . - v p l 

1 ^ GT-<=V Conrlor.'.erate 
s f i i r l »r.ri Grrvel ( vrf.ter ) 

i f Rod Clr.v 

-

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 



WATER WELL LOGS USED ON NORTH-SOUTH 
CROSS SECTION 



Form WB-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. A l l 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 IA and Section 5 need be completed. 

Section 1 
(A) Owner of wel l -

Street and Number-

City 

Howard 8. Btroup 

A r t e s i a . State New Mexico 

Well was drilled under Permit No. ? A " 1 3 - 8 0 

KW y < SW V i SW y t 0 f Section * Twp.. 

_and is located in the 

.17. Rge ? 6 _ 

(B) Drilling Contractor-

Street and Number 

City 

Buck Bros . .License No.. 

State 

Drilling was commenced.. 

Drilling was completed 

A p r i l 20, 19 36 

May 20. 19.3A 
(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. 212 

Section 2 PRINCIPAL WATER-BEARING STRATA 

-Depth to water upon completion.. 

No. 
Depth in Feet Thickness in 

Feet 
Description of Water-Bearing Formation No. 

From To 

Thickness in 
Feet 

1 

2 

3 -
4 

5 

Section 3 RECORD OF CASING 

Dia 
in. 

Pounds 
f t . 

Threads 
in 

Depth 
Feet • Type Shoe 

Perforations Dia 
in. 

Pounds 
f t . 

Threads 
in Top Bottom 

Feet • Type Shoe 
From To 

12i 196 

10 30 

Section 4 RECORD OF MUDDING AND CEMENTING 

Depth in Feet Diameter 
Hole in in. 

Tons 
Clay 

No. Sacks of 
Cement Methods Used 

From To 

Diameter 
Hole in in. 

Tons 
Clay 

No. Sacks of 
Cement Methods Used 

Section 5 

Name of Plugging Contractor-

Street and Number 

Tons of Clay used 

Plugging method used 

Plugging approved by: 

PLUGGING RECORD 

JT City-

-License No._ 

State 

.Tons of Roughage used. -Type of roughage_ 

.Date Plugged.. _19_ 

Cement Plugs were placed as follows: 

Basin Supervisor 

FOR USE OF STATE ENGINEER ONLY 

Date Received— 

No. 
Depth of Plug 

No. of Sacks Used No. 
From To 

No. of Sacks Used 

File No.. HA-1380 -Use- -Location No. l& 17.86.4.331 



LOG OF WELL 

I 

Type of Material Encountered 

Soli 
Gravel - watar 
lied day 

Sand 

Rock 

Red clay 

Red clay 

Red sand 

White gyp 
-

-

•e ; : i •' . ; 
tot rc.-ord of ' !K 

best of his knowledge and belief, the foregoing is a true and cor-

Buck Broa. 
WeU Driller 



(This form to be executed ln triplicate) 

WELL RECORD 

Date of Receipt- Permit N o . . R A r - 3 2 £ 2 — 

Name of permittee, 

Street or P. O. — Bo* 151 

J-r-Br-Steftiveas -

1_ Well location and description: The B B S l I OB-well is located ln 
(ihtuow or arleelani 

Oty and State — A r t j e f i l E L , .. H e » . M S A I S - P . 

SE. : u.. SE u, 

~SB- -M of Section Township ITS- . . , Range — 2 6 E - _; Elevation of top of 

casing above aea level, _=;.^-—r- feet; diameter of hole, fin Inches; total depth, 1 0 0 feet; 

depth to water upon completion, —if.0- feet; drilling was commenced 

and completed SftfltemtlPr lit , name of drilling contractor J£il_Lard_E£E_ty_ 1 

U02-U rchRnt—; Address, - A r t esia^... N . K. ; Driller's License No. 

2. Principal Water-bearing Strata: 

Depth tn Feet Thickness Description of Water-bearing Formation 
Prom To 

No. 1 
fn 80 10 nanrt 

No. 2 
P6 Q sand 

No. 3 

No. 4 

No. 5 

3. Casing Record: 

Diameter 
In Inches 

Threads 
per Inch per ft , 

__JU welded Q 

Depth of Cattinc or Uner 
Top Bottom 

Feet of 
Oastn* Type of Bboe 

i nn i.o.O._ none 

Pignoration 
From To 

-ZD.. 

4. I f above construction replaces old -well to be abandoned, give location: U . % 

of Section . , Township , Range ; name and address of plugging contractor. 

flat* of plugging . , 19 ; describe how weU was plugged: . 

F I L E D 
OCT 26 1954 

O F F I C E -
GROUND WATER SVPERV1S3R 

.nswtu. NfW H.U.-CO 

/ 7 y L c^. U-UU 



5. l o g of Wall: 

Dwtb 
*» 

TkfekDm 
•a tart Bwuliilloa of Fuwuftei 

0 1 1 ' V i p n o i l •' 

1 

V ?? 10 I n f i l l ft 1 f l V Z C " — 

22 f i 8 26 
5 ? / 7 

/,« 

*>© 

70 

K V 

2? 

70 80 10 wa te r snnd = « 

80 87 7 T»erl nl ny - 7~~ 

87 96 9 water sand •: -( ' 

96 100 c l a y 2,-„: 

. . . . . . . . . 

• ;" ...• 
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 welL . 

Instructions 

This form shall bs executed, preferably typewritten, in triplicate 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 accurate as possible. 



,o 

(This form to be executed in triplicate) 

WELL RECORD 

Date ef Receipt- Permit No R A -

Name of permittee, J » C - C« , Q«"nf»' r 

Btreet or P. O. F».r 1 , RPT \tif 

1. WeU location and description: The S l u L L L Q K -weU ia located In 
(ab&llow or artettio) 

City and State A r T . P B l H . N f f l t V S T l C O 

HE——:—tt, __NE 

- t t of Section 9 • Township .„, I T S — — . Range 2 . 6 £ _ L _ _ ; Elevation of top of 

casing above sea level, , - T feet; diameter of hole, 8- Inches; total depth, __1Q.D feet; 

depth to water upon completion, — 2 £ tett; drilling was commenced a/Wjr J, J 18_£»» 

and completed t 'RjT 1 9 , 1SJ4-.; name of drilling contractor l l & P d B&eVty 

H Q ? . K f t r C D B n t , ; A d n r e s s , ^ T 1 f i H l a ^ . J H e i L . . l l B X l f l p _ _ ; Driller's License No. WP 6 ? 

2. Principal Water-bearing Strata: 

Depth ID Feet 
Io 

TWekneai Deedptloii of Watei^beartas Fonnaticm 

No. 1 

7 n 

No. 2 
Kf! 

r 

IL Band 
No. S 

No. * 

No. 6 

3. Casing Record: 

Diameter 
IB In eb.es 

J6_.IE__ 

Poundi 
per f t . 

_J2_ 

Threads 
per tech 

Depth of Casing or Una 
Top Bottom 

Feet ei 
Type of Shoe 

-10Q- -Won»— 6&- -94-

O 

4. I f above construction replaces old well to be abandoned, give location: .tt. tt, tt 

of Section , Township . , Range ; name and address of plugging contractor, 

data of plugging . 19 ; describe how well was plugged: 

F I L E D 
JUN 28 W54 

O F F I C E 
GROUNDWATER SUPERVISOR 

~>~fn KtW MEXICO A _.. f 



S. Log ot Well: 

FJenf"** 
la FMt nfekaea* 

ki teat Itaaeiiptloa wt VvnaaMam 

' 3 3 T"p Pol l 2 - 5 7 

3 1Q 7 
. ^ 

10 1* ftftrl fttiiy - ' - - ^ 

its Tallow Clny • 2S/S 

50 8 Baa Clay ? - / -

6<> 16 " Bed Bed 

70 Water Send *- -

so' 80 10 Reo dt>7 - ^ -' 

80 94 14 Water Sand ^-it-

100 6 Red Cloy 

• 

. . . . . . 

The undersigned hereby certifies that, to the best of bis knowledge and belief, the foregoing is a true and 

correct record of the above described welL 

Uonwd WtU Drugp-' 

Xnatiuu l̂nns 

This form shall be executed, preferably typewritten. In triplicate and died with the State Engineer's Office at 

Roswell, New Mexico, within 10 days after drilling haa been completed. Data on water-bearing strata and on all 

formations encountered ahould be as eomplete and accurate as possible. 



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 IA and Section 5 need be completed. 

Section 1 
(A) Owner of well C e c i l C. Standard 
Street and Number 

City Loc;- M i l l s State Kew .Mexico 

Well was drilled under Permit No RA 32&3 and is located in the 
Vt Vt '.IM Vt of Section Q Twp ^yg-Bge. 2&. 

(B) Drilling Contractor V . ' l l ' a r d Best.y License No V' i - f ? 

Street and Number Box JZ'? 

City A r t e s i a 
110?JD?rchPnt-

Drilling was commenced-

(Plat of 640 acres) 

Elevation at top of casing in feet above sea level-

State whether well is shallow or artesian—2hcl 

Drilling was r-nm rwrf Se,.teiEber 2 

State Kgv llexica 

19_ 

19_ 

54 
54 

.Total depth of well 1-5 
-Depth to water upon completion__60_ 

Section 2 PRINCIPAL WATER-BEARING STRATA 

No. 
Depth 

From 

In Feet 

To 

Thickness in 
Feet 

Description of Water-Bearing Formation 

1 
r>~ Fine S'Td 

2 C'J 
1 n r . 

V -
1 1 •) V.'r1. r T*—£1 ri-j—^ Crrvp1 • 

3 

—•!•»;> 
4 

5 

Section 3 RECORD OF CASING 

Dia 
in. 

Pounds 
f t . 

Threads, 
in 

Depth 
Feet Type Shoe 

Perforations Dia 
in. 

Pounds 
f t . 

Threads, 
in Top Bottom 

Feet Type Shoe 
From To 

<-» • -•. . "1 " 1 T 1 P I 125 
• / J J 1 1 co E.r 

Section 4 RECORD OF MUDDING AND CEMENTING 

Depth in Feet Diameter 
Hole in in. 

Tons 
Clay 

No. Sacks of 
Cement Methods Used 

From To 

Diameter 
Hole in in. 

Tons 
Clay 

No. Sacks of 
Cement Methods Used 

Section 5 

Name of Plugging Contractor-
Street and Number 

Tons of Clay used 

Plugging method used 

PLUGGING RECORD 

-License No-
City- State-

.Tons of Roughage used. 

Plugging approved by: 

-pSapin Syperrfeor 

JL IL-A i - j i t y " 
FOR USE OF S TATE ENGINEER ONLY 

Date Received — 
AUG 311955 

OFFICE 
GROUND V.-ATH ri'prwisoR 

File No, _Usej V F ' 

-Type of roughage. 
-Date Plugged- -19_ 

Cement Plugs were placed as follows: 

No. 
Depth of Plug 

No. of Sacks Used No. 
From To 

No. of Sacks Used 

-
- _ . 

-Location No. JL2±2Jp. / / 



Section 6 LOG OF WELL 

Depth in Feet Thickness 
ln Feet Color Type of Material Encountered < 

From To 
Thickness 
ln Feet Color Type of Material Encountered < 

o 9 2 Brown Too So i l 

? 10 r.t»ach1m 

\7 50 3* 
r\T) 1ft Sand, Shoving: of Water .s'juo 

60 f t r W C l n j r 

An 02 12 Brown Vater Send ' * ̂  o«, 

9? ins i l Clfir 

105 Tfi Provm Vater, S»nd 1 Gravel 3-? 37 

125 2 Red Clav j x ' j r 
-

-

* 

f 

-

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. y 



I 
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. A l l 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 IA and Section 5 need be completed. 

Section 1 
(A) Owner of w»n K. E. Gar re t t 

Street and Number 

City Las Vega*. State Mew Mexico 

and is located in the 

J.Z.—Rge 26.— 

Well was drilled under Permit No . 

_HK y«_HH % : Vt of Section_a Twp 

(B) Drilling Contractor fi, R. n i ihUn License No. 

Street and Number 

City 

Drilling was commenced-

Drilling was completed— 

State _ 

October—10T-
Decomber 4, 

19_Tia_ 

19.-°-L 
(Plat ot 640 acres) 

Elevation at top of casing in feet above sea level-

State whether well is shallow or artesian 

O r i g i n a l f l o w : 576 GPU 
-Total depth of well i nn^ f t 

Section 2 PRINCIPAL WATER-BEARING STRATA 

-Depth to water upon completion-

No. 
Depth ln Feet Thickness in 

Feet 
Description of Water-Bearing Fonnation No. 

From To 

Thickness in 
Feet 

Description of Water-Bearing Fonnation 

1 1 s t f l o w a t 880 f t . 

2 
2nd f l o w a t 940 f t . 

3 

4 

S 

Section 3 RECORD OF CASING 

Dia 
in. 

Pounds 
f t 

Threads 
in 

Depth 
Feet Type Shoe 

Perforations Dia 
in. 

Pounds 
f t 

Threads 
in Top Bottom 

Feet Type Shoe 
From To 

u" & 

Section 4 RECORD OF MUDDING AND CEMENTING 

Depth in Feet Diameter 
Hole in in. 

Tons 
Clay 

No. Sacks of 
Cement Methods Used 

From To 

Diameter 
Hole in in. 

Tons 
Clay 

No. Sacks of 
Cement Methods Used 

Section 5 

Name of Plugging Contractor 

Street and Number 

Tons of Clay used Tans of Roughage used 

Plugging method used 

Plugging approved by: 

PLUGGING RECORD 

-License No-

City- State-

-Type of roughage. 

-Date Plugged. -19_ 

Cement Plugs were placed as follows: 

Basin Supervisor 

FOR USE OF STATE ENGINEER ONLY 

Date Received. 

No. 
Depth of Plug 

No. of Sacks Used No. 
From To 

No. of Sacks Used 

File No. _Use- JLocation No. -17.26.9-1161-



Section 6 LOG OF WELL 

Depth in Feet Thickness Color Type of Material Encountered 
From To in Feet 

Color Type of Material Encountered 

0 S Sandy loajn Z 3-5 5 

5 8 Clay a, 35 2 

1* Gvp rock ^ 3 4 5, 

15 21 CVD rock 3 3 3^ 

21 29 Clay 3 3^ 1 

2 d At Clew 3 3/7 

43 51 Oumbo Z3c J 

51 59 Sand 33o I 

59 89 Gumbo 

89 91 Gyp rock 

01 109 GUM bo 3 2£ I 

109 120 Sand 

120 156 Gumbo 

156 241 Gyp rock 

241 246 Sand 

246 391 Gun bo 

391 408 Hard s h e l l rock 

408 471 Soft shale 

471 498 Sand 

438 589 Sand 

583 602 Shale 

602 648 Sand 

648 661 Bard lime stone 

661 791 Soft rock 

791 810 Shale 

810 828 Gray lime rock 

828 833 Gray lime rock 

fc.}3 852 Soft shale rock 

652 875 Bard lime rock 

fi75 1005 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 

fi. R. Dublin 
Well Driller 



WELL RECORD 
INSTRUCTIONS: Thi* Sorm should be typewritten, and filed in the office of the State Engineer, P. O. Box 1076, Santa Fe, 
New Mexico, or In the office of the Artesian Well Supervisor, Roswell, New Mexico. Section B should be answered only lf an 
old artesian well bas been plugged. All other sections ahould be answered in full ln every case, regardless of whether the 
well drilled Is ahallow or artesian in character. This report must be subscribed and sworn to hefore a Notary Public 

• : ! • • 

—|—NW—S 
I i ; 

. . . . . . 
: i 

• 1 • 
.... 

! i 1 

• 
• 

I i 

--H-
• i 

• r 

— 

• • • 

•-si-

it-
• • 

mmm. 

0. 0. Arnetronr ft Son 
Owntjr of well—JsSlffsi.ftiyK^ ̂ LfeSds^sfi2*}£££>{^ 

Street and n-mh,r ? . 0 . BOX B J I . B O S W C j l l , S t * U e X l O O 

Post Office _ _ J t e » * » 1 1 » . J 8 . t W _ f t » l 9 0 ; : 

Well was drilled under Permit No.. and 

ia located in the. 

Township™.! 

__SW...._..K..._ 

_123 Range... 

of Section. 

? 6 E 

16 

(Plat of 640 Acres) 
Locate Wel) Accurately 

Drilling Contractor J J . w J » a I > r l l l l n g - . C O * 

Street and Number. 

Post Office , R O B W a l l , -KsMf—KrlXlOO -

Drilling'was"commenced J^ffULSCT—*SL» , 1950.... Drilling was completed J J n n i ) f t r X - ? 6 , -

' Elevation at top of casing In feet above sea level " ̂  ~V-'.— 

State whether well ls shallow or artesian>SiallOW : _ 

Total depth of well—232. feet Water level upon completion of well 42-

Sec. 2 PRINCIPAL WATER-BEARING STRATA 
. 2 1 6 t o 2 2 0 t Thickness to feet 4. 

, »5o::. 

-feet below land surface. 

No. 1, from_. 

No. 2, from- . to-. , Thickness in feet. 

Formation.... 

gjfttftl- 3ar.f i 

Formation No. 8, from_ Thickness in feet. Formation 

No. 4, from™ 

No. 5, from-

Sec. 3 

. to._ 

. to— 

. _, Thickness in feet- Formation-

, Thickness in feet. Formation-. 

RECORD OF CASING 

Diameter 
In inches 

Founds 
por Foot 

Threads 
per Inch 

Name of 
Manufacturer 

Feet of 
Casing 

Type of 
Shoe 

Perf on 
From 

ted 
'AO 

Purpose 

7" 24 B Used 216' Texas Kon< Surface 
5 3 / K ; 18 - 8 used 30' none n i l I.<n»T> 

: 
-

Sec. 4 RECORD OF MUDDING AND CEMENTING 

Diameter of 
Hole in Inches 

Number of Sacks 
of Oeo&eot Methods Used 

Specific Gravity 
of Mad 

Tons of 
CUy Deed 

Sec 5 
Veil ia located in the-

Range — 

Street and Number 

Tons of clay naed 

PLUGGING RECORD OF OLD WELL 
K M of SecUon , Township-

. Name of plugging contractor-

Post Office-

. Tons ot roughage used- Type of roughage-

. Was plugging approved by Artesian WeU Supervisor? ._ 

Cement progs were placed as follows: 

No. 1 was placed at 

No. 3 waa placed at—: ii. 

No. S was placed et 

-feet Number of sacks of oament-i 

-feet umber of sacks of cement need 

_f eef Number of aacks of cement used-

No. 4 was placed at_ 

No. S was placed at_ 

-feet Number of sacks of cement used-

-feet Number of sacks of cement used— 

7 (over) 7.7 7. :.7.J'. "'-

17. 



Sec 6 '•xi 
' - .H \ 

LOG OF WELL 

FROM (Depth In FW) TO (Depth in r W ) THICKNESS IN FEET CLASSIFICATION OF FORMATION 

0 4 5 3 76 4 Top Soil 
4 18 3 < i 2 14 Sandstone 
18 40 3 3H0 22 Sandy elay 
40 56 16 Sand and clay 
56 60 22Z 0 4 OraTel 

60 118 3;£Z 58 Sand 
118 140 -J-'/o 22 • Sandy olay 
140 148 3 r 3 2- 8 Rad olay 

148 

170 
172 

190 
200 

216 

220 

170 3-* / 0 

172 
190 3' 10 

200 2/JO 

216 
220 

232 
z/c-j 

22 

18 

10 
16 

12 

3and and OraTel 

Rad olay 
CoPKlomerato 

aand and olay 
Sandstone 

Water aand 
Conglomerate 

i, Conrad 0. geyea- - do solemnly m u that, to the beat ot my knowledge and 
belief, the foregoing Information la a true and correct record of the well for which report ia hereby made, lnaofar aa can 
be determined from all available record*. 

SUBSCRIBED AND SWORN TO BEFORE I f E thia 
t 

day of . X D . IS 

Notary Public 

My Commiuion Expires. 

Signed. 

position D r i l l e r -
Street and w»mK» 1 0 1 2 SO» P O O H . A T S * 

Poet Office : 



TonrrVrR-73' 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. A l l 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 IA and Section 5 need be completed. 

Section 1 
(A) Owner of w e l l _ C i t y ° f A r t e s i a 

Street and Number-

City 

Well was drilled under Permit NO..JRA=2JL5S_ 

SW yA SW % KE y 4 o f Section_17_ 

State 

_Twp.. 

_and is located in the 
JLZ Rge.__26 

(Plat of 640 acres) 

Elevation at top of casing in feet above sea level 

State whether well is shallow or artesian 

(B) Drilling Contractor Vernon Wlntheis.e. 

Street and Number B o x 3 8 

City Hagerman, . 

Drilling was cnrnmpncprl October 5 

Drilling was rnmplptprl October 22 

.License No.. 

State New Mexico 

19.JJ__ 

-Total depth of welL MJL 
a r t e s i an 

Section 2 PRINCIPAL WATER-BEARING STRATA 

.Depth to water upon completion-

No. :. 
Depth in Feet Thickness in Description of Water-Bear ing Formation No. :. 

From To Feet 
Description of Water-Bear ing Formation 

1 933 939 6 l i m e 

2 943 948 5 l i m e ' - . . . . 

3 981 1002 21 l i m e 1 nr-rpnce ? - f ° P 5 

4 1035 1040 5 l i m e 

5 1040 1055 15 l i m e i n c r e a s e a t 1052 

1055 

Section 3 

1068 l i m e i n c r e a s e a t 1068 

RECORD OF CASING 

Dia Pounds Threads Depth 
Feef ' Type Shoe 

Perforations 

in. f t . in Top Bottom 
Feef ' Type Shoe 

From To 

10 3 / 4 4 0 . 5 8 668 L a r k i n f l o a none 

13 3 /8 4 8 . 0 8 174-^-

Section 4 RECORD OF MUDDING AND CEMENTING 

Depth in Feet Diameter 
Bole in in. 

Tons 
Clay 

No. Sacks of 
Cement Methods Used 

From To 

Diameter 
Bole in in. 

Tons 
Clay 

No. Sacks of 
Cement Methods Used 

16 100 H a l l i b u r t o n 

P i r n o s e t o ce nent c a s i n g 

Section 5 

Name of Plugging Contractor-

Street and Number 

Tons of Clay used 

Plugging method used 

Plugging approved by: 

PLUGGING RECORD 

-License No.. 

City-

.Tons of Roughage used-

Basin Supervisor 

FOR USE OF STATE ENGINEER ONLY 

Date Received 

File No_ RA-2155 .Use-

State-

-Type of roughage-

-Date Plugged.. -19_ 

Cement Plugs were placed as follows: 

No. 
Depth of Plug 

No. of Sacks Used No. 
From To 

No. of Sacks Used 

•4-/1// 
-Location Tfn 17.26.17.-&33- _ _ 



Section 6 LOG OF WELL 

Depth in Feet 
From To 

Thickness 
in Feet Color Type of Material Encountered 

36 36 5 Jl^ B o i l fc ca l i che 

36 50 14 3 Ho ca l i che 

-5JL 65 JL5_ SS' \ sand 

65 94 34 aand fa gyp 

94 98 hard s h e l l 

98 175 85 gyp fc sand 

175 200 25 sand & gravel 

200 205 s h e l l 

205 234 29 2 W t. sand & grave l 

234 260 _26_ 3 i i - o sand gvn 

260 300 40 gyp & red rock 

300 323 23 hard f o r d rock 

323 350 27 sandrock 

350 400 50 2 °lg-^ shale fc gyp 

400 580 180 c l ay 

580 585 hard s h e l l 

585 609 24 red sand 

609 685 76 red rock & shale 

685 695 10 hard gyp s h e l l 

695 700 red shale 

_700_ 

704 

704 lime s h e l l 

715 11 gyp s h e l l 

715 720 shale 

720 758 38 red sand & rock 

792 810 18 hard shale 

810 830 20 red sand 

830 832 hard sand fc shale 

832 837 lime s h e l l 

837 862 25 hard gray lime 

862 875 13 hard gray l i a e 

87B 880 water rock (!!•») 

880 882 sort sand 

882 885 lime 

885 895 10 hard gray lime 

895 925 30 hard lime 

925 933 lime 

933 939 lime (water rock) 

939 943 lime 

943 948 increase i n water (lime) 

948 955 lime 

955 981 26 lime with shale streaks 

981 1002 21 white lime (Increase i n water) 

1002 1010 hard whi te l ime 

1010 1035 25 whi te l ime 

1035 1040 lime (water rock) 

1040 1055 _15_ lime (increase l n water at 1052) 

1055 

1068 

1068 13 lime (increase l n water at 1068) 



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. A l l 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 IA and Section 5 need be completed. 

Section 1 
(A) Owner of well.. 

Street and Number. 

City 

B. Wallace 

Box 356 

_Ar_ i f iS ia . . _ State —New UPXI r.n 
_. . RA-1749 and is located in the 

^ i ^ ^ ^ V ? ? ^ . ^ ^ ^ ^ ^ . . . ! . ? . Twp 1.7—.Rge ?6_._ 

Well was drilled under Permit No... 

(B) Drilling Contractor-

Street and Number 

City 

Roe L . Newberry .License No.. 

State 

Drilling was commenced-

Drilling was completer! 

A p r l l _ 1 5 H 

A p r i l 20, 
19.4QL 

19.40. 
(Plat ot 640 acres) 

Elevation at top of casing in feet above sea leveL 

State whether well is shallow or artesian 

..Total depth of welL 105 

_Depth to water upon completion-

Section 2 PRINCIPAL WATER-BEARING STRATA 

No. 
Depth in Feet Thickness in 

Feet 
Description ot Water-Bearing Formation No. 

From To 

Thickness in 
Feet 

Description ot Water-Bearing Formation 

1 

2 

3 

4 

5 

Section 3 RECORD OF CASING 

Dia 
in. 

Pounds 
f t . 

Threads 
in 

Depth 
Feet Type Shoe 

Perforations Dia 
in. 

Pounds 
f t . 

Threads 
in Top Bottom 

Feet Type Shoe 
From To 

6 105 

Section 4 RECORD OF MUDDING AND CEMENTING 

Depth in Feet Diameter 
Hole in in. 

Tons 
Clay 

No. Sacks of 
Cement Methods Used 

From To 

Diameter 
Hole in in. 

Tons 
Clay 

No. Sacks of 
Cement Methods Used 

Section 5 

Name of Plugging Contractor-

Street and Number 

Tons of Clay used 

Plugging method used 

Plugging approved by: 

PLUGGING RECORD 

C5ty_ 

-License No-

State-

-Tons of Roughage used. _Type of roughage. 

-Date Plugged— .19-

Cement Plugs were placed as follows: 

Basin Supervisor 

FOR USE OF STATE ENGINEER ONLY 

Date Received 

No. 
Depth of Plug 

No. of Sacks Used No. 
From To 

No. of Sacks Used 

File No. M - l ? 4 ! JLocation No. 1X36.17^400. 



Section 6 LOG OF WELL 

Depth in Feet Thickness 
in Feet Color Type of Material Encountered 

From To 
Thickness 

in Feet Color Type of Material Encountered 

0 1 S o i l 

1 17 Sand 

17 23 Gravel 

23 37 Pink clay 

37 53 Gravel 

53 105 Water, JIB [I'l pT»av«ji 

• 

* 

• 

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 
WeU Driller 



ADDITIONAL WELL LOGS 



•i1 Kevised June 1972 

STATE ENGINEER OFFICE 

WELL RECORD 

Section 1. GENERAL INFORMATION 

(A) Owner of well 1&Z DUJitxh 
Street or Post Office Address - 2/0 [p/utAP 
City and State A/Ltejun., New Mexico 88210 

Owner's Well No. ^ ffffi? 

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

a S V V. /Vff V ^ X f V ' V ' n f Sertinn 1 0 Tnwnthip / 7 f Range 2 6 r i N.M.P.M. 

of Map No.. b. Tract No. 

c. Lot No._ . of Block No. 

ot the . 

. o f ;he_ 
Subdivision, recorded in 

d. X= feet, Y = . 

. County. 

. feet, N.M. Coordinate System. 

the. 

- Zone in 
_ Grant. 

(B) Drilling Contractor . 
H & It/ tnteJipALtLeA. 

. License No.. « 7 5 

Address -

Drilling Becan 8-1-79 

P.O. Box. 1*37 Ajd&AAM. tVfl 882/0 £ l } / . # r j . ^ ? / & - 7 ? c -

Elevation of land surface or . 

Completed 8-/0-79 Type tools Qnhle 

at well is A ~ - r - - t ' f t . Total depth of well 

Size of h ole 7" 

125 

Completed well is shallow CD artesian. Depth to water upon completion of well . 

Section 2. PRINCIPAL WATER-BEARING STRATA 

50 

. f t . 

. f t . 

Depth in Feel Thickness 
in Feet Description of Water-Bearing Formation 

Estimated Yield 
(gallons per minute) From To 

Thickness 
in Feet Description of Water-Bearing Formation 

Estimated Yield 
(gallons per minute) 

95 120 25 Mate*. Sand to 

Section 3. RECORD OF CASING 

Diameter 
(inches) 

Pounds 
per foot 

Threads 
per in. 

Depth in Feet Length 
(feet) Type of Shoe 

Perforations Diameter 
(inches) 

Pounds 
per foot 

Threads 
per in. Top Bottom 

Length 
(feet) Type of Shoe 

From To 

7" 29 lb Vt / 125 126 Vt 90 120 

Section 4. RECORD OF MUDDING AND CEMENTING 

Depth in Feet Hole 
Diameter 

Sacks 
of Mud 

Cubic Feet 
of Cem.nl Method of Placement 

From To 
Hole 

Diameter 
Sacks 

of Mud 
Cubic Feet 
of Cem.nl Method of Placement 

Section 5. PLUGGING RECORD 

Plugging Contractor . 
Address 
Plugging Method _ 
Date Well Plugged. 
Plugging approved by: 

State Engineer Representative 

No. 
Depth in Feet Cubic Feet 

of Cement 
No. 

Top Bottom 
Cubic Feet 
of Cement 

1 

2 -. 
3 
4 

Date Received 
FOR USE OF STATE ENGINEER ONLY 

Quad FWL . FSL_ 

."~ LocitionM„ t0.fX2.z3 



Section 6. LOG OF HOLE 

Depth in Feet 

To 
Thickness 

in Feet Color and Type of Material Encountered 

20 20 Jop Soil 

60 Cnllch&A.- Clay. 

85 25- line. BAOWIX Sand 

95 10 QoaMe. Sand 

120 25. WaAeA. & Smd. 

J25-

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 fop- -*<ould be executed in triplicate, preferably typewritten, and submitted to/" -opropriatc district office 
of the State Engineer. A I ons, except Section 5, shall be answered as completely and accurately jssible when any well is 
drilled, repaired or deepeneo «1>en this form is used as a plugging record, only Section 1(a) and Section 5 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. A l l 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 IA and Section 5 need be completed. 

Section 1 
(A) Owner of well H. G. Southworth 

Street and Number 
Cjty A r t e s i a State New Mexico 

RA-768 

(Plat of 640 acres) 

Elevation at top of casing in feet above sea level 

State whether well is shallow or artesian 

Well was drilled under Permit No. 

_ _ _ y 4 _ _ ; % SW o f Section 

(B) Drilling Cnntrar-tm- Myron Bruning 

Street and Number B o x 8 8 1 

City Axteeia 

Drilling was commenced-

Drilling was completed 

9 -Twp. 

and is located in the 

__1 Rge.___ 
.License N o -

State New Mexico 

September 20_ 

November 5 

A r t e s i a n 
-Total depth of well j2lj~ 

19.__ 

19.iL. 

Section 2 PRINCIPAL WATER-BEARING STRATA 

-Depth to water upon completion— 

No. 
Depth in Feet Thickness in 

Feet 
Description of Water-Bearing Formation No. 

From To 

Thickness in 
Feet 

Description of Water-Bearing Formation 

1 

2 

3 --
4 

5 

Section 3 RECORD OF CASING 

Dia 
in. 

Pounds 
f t 

Threads 
in 

Depth 
Feet Type Shoe 

Perforations Dia 
in. 

Pounds 
f t 

Threads 
in Top Bottom 

Feet Type Shoe 
From To 

1 3 " O . I 50 8 80 ) set i n one s t i i ne j o i n e d 

10 3 / 4 o n 40 * 7f)S w i t h sledge ni p p l e . 

) t o t a l l ength 8 75 

Section 4 RECORD OF MUDDING AND CEMENTING 

Depth in Feet Diameter 
Hole in in. 

Tons 
Clay 

No. Sacks of 
Cement Methods Used 

From To 

Diameter 
Hole in in. 

Tons 
Clay 

No. Sacks of 
Cement Methods Used 

13 3/4 540 pumped i n by plug 

Section 5 

Name of Plugging Contractor-

Street and Number 

Tons of Clay used 

Plugging method used 

PLUGGING RECORD 

City-

-license No-

State 

.Tons of Roughage used_ -Type of roughage. 

-Date Plugged- _19_ 

Plugging approved by: Cement Plugs were placed as follows: 

Basin Supervisor 

FOR USE OF STATE ENGINEER ONLY 

No. 
Depth of Plug 

From To No. of Sacks Used 

Date Received 

File No R A - 7 6 8 Use. _ocation Nr, 17.26.9.323 



Section 6 • LOG OF WELL 

Depth in Feet Thickness 
in Feet Color Type oi Material Encountered 

From To 
Thickness 

in Feet Color Type oi Material Encountered 

n a s o i l 

5 30 £ 3 35 sandy gyp fc c l ay 

30 80 ?! ~S ~ sand & gyp 

80 290 gyp tt sandy c l a y 

290 385 gyp & sandy c l ay 

385 720 red sand & gyp s t r a t a s 

720 755 '-_ock 

775 870 r ed bed & rock s t r a t a s 

870 875 l i m e rock 

casing set * 

875 880 water rock 

880 1214 l imerock several s treaks o f water rock 

t o t a l ( le; Ch o l ' r e l l i s 12: 4 f e e t . 

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 

—S— Myron Bruning 
We ll Driller 



Well it located in tbe . 

" • . _ . ; ; i Range _ 

CT » • 'Street an fT : i £ '""'Street and H _ _ _ -

T' i / Tons of day used _ _ _ 

M r 

W E L L RECORD Fllf No. - ^ - 1 ^ ' 

INSTRUCTIONS: This form should be typewritten, and filed in the office of the State Engineer, (PiO. Box 1079) Santa Fe, New' 
Mexico, unless the well is Bitusted in the Roswell Artesian Basin, in which case it should be filed in the office of the Artesian Well 
Supervisor, Roswell, New Mexico. Section 5 should be answered only if an old artesian veil has been plugged. All other sections 
should be answered is full in every case, regardless of whether the well drilled is shallow or artesian in character. This report must be 
subscribed snd sworn to before a Notary Public ',. . • 

SEC. t 

> > : i * 

1 ! i 

~~C i i 

--{--N.W--I— 
L L -I— 

; r! 
—»--NI--h— 

• l • 
i • i 

• : i i | | 
i • 

> : ! i i 
• J 7 

I - I j . . . .USE---
• i i ' i : 

; r i i : : 

Owner of well f . J . Jack-ton 

Street and Number. 

Post Office . Artc-ala. law Maxico 

Well was drilled under Permit No. 

is located in the 8 1 *)< W 

Township 

and 

178/ , Range 2bl. 
. K of Section 9 

(Plat of 640 acres) 
Locate Well Accurately 

Drilling Contractor Boa I . lewberry and T. t . Black 

Street and Number ; - • 

Post Office . . . • . - -

Drilling was commenced T e p l _ _ T 10 19 k l DrflHag was completed T > n r _ x y » 6 t h 19 

Elevation at top of casing in feet above sea level — ^ ' ~ ^ . 

Shallow •2?.' 
SUte whether well is shallow or artesian ^ A " 

Hi 

SEC. 2 

No. 1, from . 

No. 2, f rom. 

No. 3, f rom. 

No. 4, f rom. 

No. 6, from. 

SEC. 3 

_ to _ 

_to_ 

to _ 

. to . 

to 

PRINCIPAL WATER-BEARING STRATA 

, Thickness in feet , Formation 

, Thickness in feet » 

, Thickness in feet * 

, Thickness in feet 

, Thickness in feet 

, Formation _ 

, Formation. 

, Formation. 

, Formation 

RECORD OF CASING 

DIAMETER 

IH INCHES 

POUNDS 

PER FOOT 

THREADS 

PER INCH 

NAME OF 

MANUFACTURER 

FEET OF 

CASING 

TYPE OF 

SHOE 

PERFOR 

FROM 

ATED 

TO 
PURPOSE 

202 

10 106 

Pipe e m wit 1 tare fa ,6 a l l te per ci r c l e . 

SEC 4 RECORD OF MUDDING AND CEMENTING 

DIAMETER OF 
HULt |N INCHES 

NUMBER OF SACKS 

OF CEMENT 
METHODS USED' 

SPECIFIC GRAVITY 

OF MUD 

TONS Of 

CLAY USED 

-

•SEC 5 PLUGGING RECORD OF OLD WELL 

H ' x of Section ' . , ' Townahip _ 

. Name of plugging contractor . 

. Post Office i ^ £ _ _ _ _ _ _ 

i.- -•» 

Tons of roughage used ' Type of roughage - - '- f ^ v -•'•«»' 1 

—i t j>lugs were .placed as follows: J j - y r ^ ' 

. . J£***?: 
Was plugging approved by Artesian .Well Supervisory 

.. isXV_vrT.V— «t••fo* - 1- -.«_t-<.^. • TJnmW_«ac—_xement-_d^--*^>fc.--- .. ^r-?-^ -;&^f i. 

' " " : V _ ^ £ r f - t ^ : - • .3 -V? t - - ; -^ - - - • • feet'1. „' NumbeV ofsacks^oi^enVenf ^ ^ ^ U - J ^ - ^ ^ ^ T ^ . - ' ' 

' M . n . 1 I ^ v ~ ' - fpot N u m h e r j i f a&Aaifi l i w i i m t 11 X0.3 vas placed— •Numberof«a_i '_ oement usey^nPTXt"-' < ": ".; T3-..: 



J Of FORMATION 

. û 110 cgTâ Ti'V) .:-vTyiTi •• • go 

ao 

_>5 

_2_L 
285 

^ - 2 0 

-«5-
320 

20 

lW 

_5_ 

15 

_5_ 

T _ , 1 C T thrifty Clay ' 

_Plak Ci«y 

-Bed .3end _J t t i er 

Bad SarAf Cla,-: 

_ I * ! l _ _ j j _ a d £ _ f i l s j : . 

Bad aaad el*gi aeat C M >1 

Fink fater Sand 

V)) i tm — t w ««nr1 

Bad Sandy day 

B»i gar 
35 Watar Sand, aottoge4_ 

at rad clay. 

I 

i 

I . ; - ' do f 
the foregoing information is a true and correct record of the well for w). 
all available records. '•• ' r - . 

SUBSCRIBED AND SWORN TQ BEFORE ME thia _ _ _ _ _ 

' day of '- - , A. D., 19 . 

. V .-wear ;ha;., 10 the b_t of —y kr.owleil^o J..A b^Lef. 
-:t> r; is hereby made, insofar as can be d«l*rri'. r.?d from 

Notary Public 

— i — i — — . ! „ 

i f—*. i an:' N'Jinbi -

r # 0'-
I 



WELL RECORD 
INSTRUCTIONS: This form should be typewritten, and filed in the office of tbe State Engineer, p. O. Box 1079, Santa Fe, 
New Mexico, or In the office of the Artesian Well Supervisor, Roswell, New Mexico. Section 6 should be answered only lf an 
old artesian well haa been plugged. All other sections, should be answered in ful l ln every case, regardless of whether the 
well drilled Is shallow or artesian in character. This report must be -ubscribed and sworn to before a Notary Public 

• s ! * • 1 

! • • •' L i..t.. 
— i ' T T " 

• • • 
• • • • § 

• \ 5 > « i 

• i i 

L J . . L - i ? : 

"T 1 ! 
-«f-SKM— 

• i • 

r i t-4--• • • 
• • ! i i i 

Owner of wea B r i t t O r V - G o - l - l 

Street and N u m b e r — # O t t t « - 1 -BOX 3 0 

Po.t. office Artes i a H e w - Stort co-

Well waa drilled under Permit No RA £?69© ~ and 

ia located ln the-S_. % S t — -W f i t , ' - i ° f Section £ 

Township 1-7—S7 , Range .£>£_.._,„... 

~E_e_nt"-_~€e-l-l-

(Plat of 640 Acres) 
Locate Well Accurately 

-Sotr't«-1 -Box-30-

Drilung Contractor. 

Street and Number. 

Post office ATtnl^-i---Smt--tinA-eo-
Drilling was commenced -J^j-^y- , 19_^.^.. DrilUng was completed 

Elevation at top of casing in feet above sea level—.*!.' ',<— 

Stat* whether well is shallow or artesian STAPH O V , T ^ t O C l t " V B l T 

Total depth of well J^f-J-

Sec. 2 
No. 1, from—_.g. 

-feet Water level upon completion of well~._0- -feet below land surface. 

to-

PRINCIPAL WATER-BEARING STRATA 
, Thickness in feet— , Formation-. 

"Gyp" 
No. 2. from—C0 

No. S, from-jj j j f) 

No. 4, from 

. t o -

to,... 
-ea— Thickness m feet- 3 0 -

Thickness in feet.. 
i c r t r a v e l 

Thickness ln feet-

No. 5, from— 

Sec. 3 

Thickness in feet-

RECORD OF CASING 

Diameter 
In Inches 

Founds 
per Foot 

Threads | 
per Inch I 

Name of 
Manufacturer 

Feet of 
Casing 

Type of 
Shoe From Purpose 

G L I L I I o f f 

s u r f - c e w r t e r 

-»3- Hcot do~cotle 
w o l l roqulronsentfc 

Sec . 4 RECORD OF MUDDING AND CEMENTING 

Diameter of 
Hole in Inches 

Number of Sacks 
of Cement Methods Used 

Specific Gravity 
of Mod 

Tons of 
Clay Used 

Sec 5 

f e u la located In the-

Range 

PLUGGING RECORD OF OLD WELL 
hi % of Section , Township. 

. Name of plugging contractor. 

Street and Number-. 

Tona of clay need— 

Post O f f i ce -

. Tona of roughage used- . Type of roughage-

. Was plugging approved by Artesian Well Snperv|aor?_ 

Cement plugs were placed as follows: 

Na 1 was placed at .feet. Number of sacks of cement 

No. 3 waa placed at— -feet. Tfumber of aacka of cement uai L 

No. S was placed a t -

No. 4 waa placed at— 

No. 8 was placed at— 

-feet.' Number of Backs of cement I 

-feet Number of aacka of cement um A. 
O F F I C E 

-feet. Number of aacka of cement us i A3T^fllfc«-W!LlrSy?rS¥5SOR 
SOSW1XL, NEW MEXICO 

L2 1951 

%••• 



Sac. . " : \ i . '-.I ' LOG OF WELL . . ' * \ . 

W O M ( D . p * l . r W ) .. THICKNESS IN FEET r CLASSIFICATION OF FORMATION 

- • . i , ' - . / - . _ 

: - -•- • • o 18 18 
. \ - ~ : - - T_ - . . . . 

• -L—taa A 4 1 JL f * T f t w 

10 30 12 3JP . ^ 
m n — J O 

Ar t ' 
so 
"50 

Clay 
( t f* f f lTft1 1k n » T 

80 
'- S' *" 

10 fff_r__ A CTWITOI — 

-

-

• 
• 

• 

1 t, . do solemnly — ear that, to tha beat ot my knowled** and 
belief, th* foregoing information ie a true and correct record of th* well for which report la hereby mad*, Insofar a* can 
be determined from aU available records. 

SUBSCRIBED AND SWORN TO BEFORE ME thia Signed 

o* . A - . 1» Position 

TJ.rf.-y p . ,K~ Street and Number. 

My rv>——i—Expiree. Post Office. 



Form WR-23 

FIELD LOu 
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. A l l 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 IA and Section 5 need be completed. 

Section 1 

(Plat of 640 acres) 

Elevation at top of casing in feet above sea Jevel ~^JZj?— 

State whether well is shallow or artesian^ 

(A) Owner of wel l . 

Street and Number-

City ̂ ^-rV ~tfA^.J>.^/ State' _"7? i f?7 / 
Well was drilled under Permit No. is located in the 

(B) Drilling Contractor. 

Street ancVNumber. 

City 

Drilling Was commenced.. 

Drilling was completed 

% of Section. 

. ̂ esr^2S^c^~ License No. or -^L_ : 

Stete 

19 ^ ^ 

1 9 . ^ 

Section 2 PRINCIPAL WATER-BEARING STRATA 

_ _ T o t a l depth of well_ 

Depth to water upon completion.. 

No. 
Depth 

From 

in Feet 

To 

Thickness in 
Feet 

Description of Water-Bearing Formation 

1 

2 

3 — ^ — / 

4 

5 

Section 3 RECORD OF CASING 

Dia 
in. 

Pounds 
f t . 

Threads 
in 

Depth 
Feet Type Shoe 

Perforations Dia 
in. 

Pounds 
f t . 

Threads 
in Top Bottom 

Feet Type Shoe 
From To 

r : • V » 
/ r- -

t 

Section 4 RECORD OF MUDDING AND CEMENTING 

Depth in Feet Diameter 
Hole in in. 

Tons • 
Clay 

"No. Sacks o f ' 
Cement Methods Used 

From To 

Diameter 
Hole in in. 

Tons • 
Clay 

"No. Sacks o f ' 
Cement Methods Used 

'.- > 

Section 5 

Name of Plugging -Contractor-

Street and Number 

Tons of Clay used 

Plugging method used 

Plugging approved by: 

PLUGGING RECORD 

City_ 

-License No-

State-

.Tons of Roughage used_ -Type of roughage-

-Date Plugged.. _19_ 

Cement Plugs were placed as follows: 

Basin Supervisor 

FOR USE OF A S^T^^E^C;^EER ONLY 

3:wa with Date Received — 

File No.. 

92» Wf «j2 33a E9BJ 

N a 
- Depth of Plug 

No. of Sacks Used N a 
From To 

No. of Sacks Used 

Use- -Location Nr. ( 7.'2 CfO-/t O 



Section 6 LOG OF WELL 

Depth in Feet Thickness 
in Feet Color Type of Material Encountered 

From To 
Thickness 

in Feet Color Type of Material Encountered 

,0 
•z<=> / f i 

f t 
?/ fe ' / 

-

> 

• 

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 

Well Driller 

{ 



.'r7.V, SVR'/ J_ 

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. A l l 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 IA and Section 5 need be completed. 

Section 1 
(A) Owner of WPII V- L . Gates 

Street and Number 

City A r t e s i a . 

Well was drilled under Permit No.~M.-307_ 

S W — % _ s w % % o f Section.J.P_ 

State Mew Mexico 

and is located in the 

(B) Drilling Contractor Je-axaQnJir.as^ 

Street and Number 

City . 

-Twp..__iZS Rge. 26E 

License No 

Lake A r t h u r State 
Drilling was -commenced-

Drilling was completed 

5-15-26 

6-28-26 
(Flat of 640 acres) 

Elevation at top of casing in feet above sea level , 

State whether well is shallow or artesian a r t e s i an 

19_ 

19-

JTotal depth of well 1263 

Section 2 

Depth to water upon completion-

PRINCIPAL WATER-BEARING STRATA _ .. 

N o . . . 
Depth in Feet Thickness in 

Feet 
Description of Water-Bearing Formation N o . . . 

From To 

Thickness in 
Feet 

Description of Water-Bearing Formation 

1 

2 

3 

4 

5 

Section 3 RECORD OF CASING 

Dia 
in. 

Pounds 
f t . 

Threads 
in 

Depth 
Feet Type Shoe 

Perforations Dia 
in. 

Pounds 
f t . 

Threads 
in Top Bottom 

Feet Type Shoe 
From To 

1 2 } 452 

10 930 
i 

10 l i ch comes up abou t ] 5 f e e t i n 12$ i i ch c a s i i .e no s e a l . 

Section 4 RECORD OF MUDDING AND CEMENTING 

Depth in Feet Diameter 
Hole in in. 

Tons 
Clay 

No. Sacks of 
Cement Methods Used 

From To 

Diameter 
Hole in in. 

Tons 
Clay 

No. Sacks of 
Cement Methods Used 

Section 5 

Name of Plugging Contractor-

Street and Number 

Tons of Clay used 

Plugging method used 

PLUGGING RECORD 

-License No.. 

City- State-

.Tons of Roughage used. _Type of roughage-

-Date Plugged. - I B -

Plugging approved by: Cement Plugs were placed as follows: 

Basin Supervisor 

FOR USE OF STATE ENGINEER ONLY 

Date Received. 

No. 
Depth of Plug 

No. of Sacks Used No. 
From To 

No. of Sacks Used 

7 

location No 17.26.10.33C 



Section 6 LOS OF WELL 

Depth in Feet Thickness 
Color Type of Material Encountered j T o m To ln reet 
Color Type of Material Encountered 

o 20 • n i l anri g y j , 

20 45 g r a v e l 

48 58 c l a y 

55 60 r o c k 

6 0 7S w h i t e gumbo 

75 94 w h i t e gumbo 

94 118 w h i t e gumbo 

118 139 w h i t e gumbo 

139 159 gumbo 

159 177 gumbo 

177 197 wwy. 

197 217 R«nd r o c k 

217 239 sand 

239 276 sand 

276 295 eand s h a l e 

295 314 nandv shal n 

314 334 sand 

334 353 r o c k 

353 373 r o c k 

373 393 irumbo and r o c k c a v i n g 

393 411 ir umbo 

411 432 sand 

432 452 r o c k and sand 

452 471 r o c k and sand 

471 491 r e d c l a v 

491 512 sand 

512 531 sand 

531 552 irumbo 

552 572 fi-umbo 

872 . 586 clay and typ rock . \-

set "' 648 • a n d _ _ _ _ _ _ 

645 664 c l a y 

664 685 c l a y 

685 705 sand 

705 720 sand 

720 740 sand r o c k 

740 75S n n n r i r n r k . — 

759 779 aand r o c k 

779 799 r o c k 

799 818 sand r o c k 

818 837 h a r d r o c k 

837 852 r o c k and c l a y 

852 871 r o c k 

871 891 r o c k and sand 

891 908 c l a y and sand 

908 928 h a r d r o c k 

928 947 b a r d r o c k 

947 969 sand 4 on r o c k 17 

969 990 h a r d r o c k 

990 1010 h a r d r o c k ! 

1010 1067 h a r d r o c k 

1067 1086 r o u g h r o c k 

1086 1106 f i r s t f l o w 

1106 1124 r o c k 

1124 1143 l l m e r o c k 

1143 1160 l l m e r o c k 

1160 1184 l l m e r o c k 

1184 1202 l l m e r o c k rough s t r e a k s 

1202 1222 l l m e r o c k rough s t r e a k s 

1222 
1242 

1242 
1283 

l l m e r o c k rough s t r e a k s 
H _ i i r n r > f n i i g l . a t r o n k a 

The undersigned hereby certifies that, to the best of his knowledge and belief, the foregoing is a true and cor-



Form WR-2S 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 IA and Section 5 need be completed. 

Section 1 
(A) Owner of well-

Street and Number-

City 

P. D. Sullivan 

-Antsala. 
Well was drilled under Permit No RA-1300 

_ J * Vt SB Vt Vt of Section 

State —Hew i i . Y i . n 

10 _Twp._ 
-and is located in the 
.17 Rge 26_ 

(B) Drilling Contractor-
Street and Number 
City 

R R D r l l l l n s _ t o . L . c e n s e No.. 

State 

Drilling was commenced-

Drilling was completed— 

March 24. 

A p r i l 2, 
(Plat of 640 acres) 

Elevation at top of casing in feet above sea leveL 

State whether well is shallow or artesian 

-Total depth of wel] ?"> t t . 

19 37 
19_37_ 

Section 2 PRINCIPAL WATER-BEARING STRATA 

-Depth to water upon completion-

No. 
Depth 

From 

in Feet 

To 

Thickness in 
Feet 

Description of Water-Bearing Formation 

1 1 8 ' 1st flow 

2 36 t o 4 ) 2nd flow 

3 

4 

5 

Section 3 RECORD OF CASING 

Dia 
in. 

Pounds 
f t . 

Threads 
ln 

Depth 
Feet Type Shoe 

Perforations Dia 
in. 

Pounds 
f t . 

Threads 
ln Top Bottom 

Feet Type Shoe 
From To 

Section 4 RECORD OF MUDDING AND CEMENTING 

Depth In Feet Diameter 
Hole ln ln. 

Tons 
Clay 

No. Sacks of 
Cement Methods Used 

From To 

Diameter 
Hole ln ln. 

Tons 
Clay 

No. Sacks of 
Cement Methods Used 

Section 5 

Name of Plugging Contractor-

Street and Number 

Tons of Clay used— '.—'.— 

PLUGGING RECORD 

-License No.. 

State-
.Tons of Roughage used. -Type of roughage-

Plugging method used-

Plugging approved by: 

-Date Plugged- _19_ 
Cement Plugs were placed as follows: 

Basin Supervisor 

- FOR USE OF STATE ENGINEER ONLY 

Date Received 

No. 
Depth of Plug 

~ X o ' c t Sacks Used No. 
From To 

~ X o ' c t Sacks Used 



Section 6 LOG OF WELL 

Depth in Feet Thickness 
in Feet , Color Type of Material Encountered 

From To 
Thickness 
in Feet , Color Type of Material Encountered 

0 23 5-'-'7 Gypaua rock 

23 28 : 2' 5~ Water aand 

23 as f_a_nrl and g r f . Y f l 

38 40 Gravel (water) 

40 43 V 2 Water aand 

43 48 w n t e d a y 

48 88 2^ B 2i White c lay 

55 70 Water sand 

70 78 2 ~ W White c lay 

78 80 5 ~ ' Sand 

80 90 White c lay 

90 125 2*'5 White c lay 

125 132 - Sand rock 

132 145 - 2> 1S~ White c lay 

145 150 3> ? = Sand 

ISO 157 2' 5 2 Sand rock 

157 175 i n s Water aand 

175 195 White c lay 

135 206 2 '-2^1 Sand rock 

206 210 Water aand 

The undersigned hereby certifies that, to the best of bis knowledge and belief, the foregoing is a true and cor
rect record of the above described well 

R fc R Drill ing Co. 
Well Driller 

_.IOy.- «_.".7; : • • or. 



APPENDIX B 
WATER QUALITY ANALYSES 



WATER QUALITY OF MONITOR WELLS 
NEAR EVAPORATION PONDS 



ASSAIGAI . 
ANALYTICAL LABORATORIES. INC. 

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

ANALYTE SAMPLE ID/ANALYTICAL RESULTS 

11184 103184 
1330 1432 
Well 2 8 Well 45 

Benzene <0.005 mg/l <0.005 mg/l 
Toluene <0.005 mg/l <0.005 mg/l 
Echylbenzene <0.005 mg/l <0.005 mg/l 
Xylene s <0.005 mg/l <0.005 mg/l 

103184 103184 
1520 15 50 
Well 47 Fire Pond 

Benzene <0.005 mg/l <0.005 mg/l 
Toluene <0.005 mg/l <0.005 mg/l 
Echylbenzene <0.005 mg/l <0.005 mg/l 
Xylenes <0.005 mg/l <0.005 mg/l 

Well 3 Well 5 

NO 3 as N 
NH 4 

CN 
Benzene 
Toluene 
Xylene 8 
Echylbenzene 

NO 3 as N 
NH 4 

CN 
Benzene 
Toluene 
Xylene s 
Echylbenzene 

<0.01 mg/l 
1.16 mg/l 

<0.01 mg/l 
<0.005 mg/l 
<0.005 mg/l 
<0.005 mg/l 
<0.005 mg/l 

Well 13 

<0.01 mg/l 
5.6 mg/l 

0.09 mg/l 
0.254 mg/l 
0.345 mg/l 
0.389 mg/l 
<0 . 100 mg/l 

<0.01 mg/l 
2.5 mg/l 

<0.01 mg/l 
<0.005 mg/l 
<0.005 mg/l 
<0.005 mg/l 
<0.005 mg/l 

Pond 1 

<0.01 mg/l 
10.6 mg/l 
0.4 mg/l 

0.711 mg/l 
0.588 mg/l 
0.591 mg/l 
0.240 mg/l 

103184 
1 240 
Well 46 

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

Well 12 

<0.01 mg/l 
0.25 mg/l 

<0.01 mg/l 
<0.005 mg/l 
<0.005 mg/l 
<0.005 mg/l 
<0.005 mg/l 

Pond 3 

<0.01 mg/l 
13.87 mg/l 
0 . 2 mg/l 

0.027 mg/l 
<0.005 mg/l 
<0.005 mg/l 
<0.005 mg/l 

1 



I s 

CUSTOMER 

ADDRESS 

CITY 

.ATTENTION 

INVOICE NO. 

Navajo Refining Co 
Box 526 
Artesia, NM 88210 
Ed Kinney 
104223 

[I-

SAMPLES RECEIVED 4 / 2 4 / 8 1 CUSTOMER ORDER NUMBER P . O . # 2 0 0 3 0 

TYPE OF ANALYSIS Water 

Sample 

Identification 

Navajo Well #1 

P 
/ 

Sample Analysis by: B.P. 
Date and Time of Analysis: 
pH: 4/30/81 & 1400 hrs. 
Method of .Analysis: B0D5 

pH: electrode 

CaC03) 

Type of 
Analysis 

Acidity 
Alkalinity, "P" (As 
Ban" ion 
Biochemical Oxygen Demand 
Cadmi un 
Chemical Oxygen Demand 
Chloride 
Chromium 
Chromium 6+ 
Copper 
Fluoride 
Hardness (as 
Iron 
Lead 
Magnesium 
Nickel 
pH Units 
Phenols 
Alkal in i ty , "M" 
Solids, Total Dissolved 
Sulfate 
Sulfide 
Zinc 

CaC03) 

B0D5 - 4/24/81 @ 1600 hrs. 

- 5 day incubation 

mg/l i ter 

179 
< 1 

0.1 
44 
0.05 
145 
8313 
0.002 

< 0.01 
0.001 
0.9 
5760 

-0.05 
0.006 
850 
0.02 
7.8 
0.015 
700 
19700 
4920. 
0.21 

< 0.1 

/ 

&f6 0 

4/30/81 
APPROVED _ 

Elmer 

C o n t r o l s f o r E n v i r o n m e n t a l P o l l u t i o n , Inc . 

P.O. Box 15351 • 1925 Rosina • Santa Fe, New Mexico 87502 

PAGE 

Martinez, Director 
5 OF 13 PAGE 

aF/ftiali ty 



I 
ADDRESS 

CITi 

ATTENTION 

VOICE NO 

Navajo Refining Coi 
Drawer 159 
Artesia, NM 88210 
Ed Kinney 
104223 

imy (li
ra 

SAMPLES RECEIVED 4 / 2 4 / 8 1 CUSTOMER ORDER NUMBER P.O. # 20030 

TYPE OF ANALYSIS Water 

Sampl e Type of 
Ident i f icat ion Analysis mg/l i ter 

Navajo Well # 3 Acidity 32 
A lka l i n i t y , "P" (as CaC03) < 1.0 
Barium < 0.1 
Biochemical Oxygen Demand 40 
Cadmium 0.009 
Chemical Oxygen Demand 73 
Chloride 2652 
Chromi um < 0.001 
Chromium 6+ < 0.01 
Copper < 0.001 
Fluoride 1.6 
Hardness (as CaCOj 2760 
Iron 0.01 
Lead < 0.001 
Magnesium 250 
Nickel < 0.01 
pH Units 7.4 
Phenols < 0.001 
A lka l in i t y , "M" 356 
Solids, Total Dissolved 7730 
Sul fate 2720 
Sulfide 0.10 
Zinc < 0.1 

Sample Analysis by: BP 

Date and Time of Analysis: B0D5: 4/24/81 @ 1600 hrs. 

pH: 4/30/81 @ 1400 hrs. 

Method of Analysis: BOD̂  - 5 day incubation 

pH:electrode 

2-2 OO //Jb 

3.1/ 

O "Z- c 

j c o n t r o l s f o r E n v i r o n m e n t a l P o l l u t i o n , I nc . 

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

APPROVED BY. 

Elmer D. Martinez, Director of Quality Assurance 
. . PAGE 6 OF 13 PAGE 
4/30/81 



V 
CUS7 0VEP 

ADDRESS 

CITY 

ATTENTION 

VOICE NO. 

Navajo Refining Cor 
Drawer 159 
Artesia, NM 88210 
Ed Kinney 
104223 

SAMPLES RECEIVED 4/24/81 CUSTOMER ORDER NUMBER P.O. # 20030 

TYPE OF ANALYSIS Water 

Sampl e 

Ident i f icat ion 

Navajo Well # 5 

Sample Analysis by: BP 

Date and Time of Analysis: B0D5: 4/24/81 @ 1600 hrs. 

pH: 4/30/81 @ 1400 hrs. 

Method of Analysis: B0D5 - 5 day incubation 

pH:electrode 

Type of 
Analysis mg/ l i ter 

Acidity 36 
A lka l in i t y , "P" (as CaC03) < 1.0 
Barium 0.1 
Biochemical Oxygen Demand 24 
Cadmi um 0.05 
Chemical Oxygen Demand 176 
Chloride 7089 
Chromium 0.002 
Chromium 6+ < 0.01 
Copper 0.001 
Fl uoride 0.44 
Hardness (as CaC03) 4660 
Iron 0.04 
Lead 0.007 
Magnesium 650 
Nickel < 0.01 
pH Units 7.7 
Phenols < 0.001 
A lka l in i t y , "M" 506 
Solids, Total Dissolved 16,800 
Sulfate 4290 
Sul fide 0.13 
Zinc < 0.1 

, / ,V / / f> 

A I. fo c 7te7 

APPROVED BY: 

[ C o n t r o l s f o r E n v i r o n m e n t a l P o l l u t i o n , Inc . 

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

Elmer D. Martinez, Director of Quality Assurance 
4 /30 /81 PAGE 7 OF 13 PAGE 



-CUSTOMER 

ADDRESS 

ATTENTION 
VOICE NO 

Navajo Refining Co. 
Drawer 159 
Artesia, NM 88210 
Ed Kinney 
104223 

ny p;7p7*~;.rL" 

m 
SAMPLES RECEIVED 4/24/81 CUSTOMER ORDER NUMBER P.O. # 20030 

TYPE OF ANALYSIS Water 

Sample Type of 
I den t i f i ca t i on Analysis m g / l i t e r 

Navajo Well # 7 Ac id i t y 36 
A l k a l i n i t y , "P" (as CaCOJ < 1.0 
Barium < 0.1 1 

Biochemical Oxygen Demand 38 
Cadmium 0.04 
Chemical Oxygen Demand 136 
Chloride 3570 
Chromium 0.002 
Chromium 5+ < 0.01 
Copper 0.004 

i Fl uoride 0.3 

M 
Hardness (as CaCOJ 3160 

M I ron 0.05 

i Lead 0.001 
Magnesium 370 
Nickel < 0.01 
pH Units 8.0 
Phenols < 0.001 
A l k a l i n i t y , "M" 596 
So l i ds , Total Dissolved 14,200 
Sul fate 5600 

- Sul f ide 0.05 
Zinc < 0.1 

/of?; 

for 

O-.'f I 

Sample Analysis by: BP 

Date and Time of Analysis: B0D5: 4/24/81 @ 1600 hrs. 

pH: 4/30/81 @ 1400 hrs. 

Method of Analysis: B0D5 - 5 day incubation 

pH:electrode 

APPROVED BY^S 

L

c ! ^ E:^ Elmer D. Martinez, Director of Quality Assurance 
tesZl*^ 4 / 3 0 / 8 1 RAGE 8 OF 13 PAGE 

C o n t r o l s f o r E n v i r o n m e n t a l P o l l u t i o n , I nc . 

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



ft 

..CUSTOMER 

ADDRESS 

CITY 

ATTENTION 

NVOICE NO 

Navajo Refining Co 
Drawer 159 
Artesia, NM 88210 
Ed Kinney 
104223 

mm § 
mm 

SAMPLES RECEIVED 4/24/81 CUSTOMER ORDER NUMBER P.O. # 20030 

TYPE OF ANALYSIS Water 

Sampl e 

Identi f icat ion 

Navajo Well # 9 

Type of 
Analysis 

Acidity 
A lka l in i t y , "P" (as CaCOJ 
Barium 
Biochemical Oxygen Demand 
Cadmium 
Chemical Oxygen Demand 
Chloride 
Chromium 
Chromium 6+ 
Copper 
Fl uoride 
Hardness (as 
Iron 
Lead 
Magnesium 
Nickel 
pH Units 
Phenols 
A lka l i n i t y , "M" 
Solids, Total Dissolved 
Sul fate 
Sulfide 
Zinc 

CaC03) 

mg/liter / / / ^ o 

36 
1.0 
0.1 
36 
0.01 
88 
2703 
0.002 
0.01 
0.006 
0.7 
3120 
0.01 
0.001 
370 
0.01 
7.7 
0.001 
322 
10,400 
4160 
0.03 
0.1 

2 ~Z& O 

97? o 

Sample Analysis by: BP 

Date and Time of Analysis: B0D5: 4/24/81 @ 1600 hrs, 

pH: 4/30/81 @ 1400 hrs. 

Method of Analysis: B0D5 - 5 day incubation 

pH:electrode 

C o n t r o l s f o r E n v i r o n m e n t a l P o l l u t i o n , I nc . 

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

APPROVED &Y-

D. Martinez, Director of Quality Assurance 
4/30/81 PAGE 9 OF 13 PAGE 



.CUSTOMER Navajo Refining Coi 
ADDRESS Drawer 159 

CITY A r tes ia , NM 88210 
ATTENTION Ed Kinney 
NVOICE NO 104223 

mm i 
B I S 

SAMPLES RECEIVED 4 / 2 4 / 8 1 CUSTOMER ORDER NUMBER P . Q . # 2 0 0 3 0 

TYPE OF ANALYSIS Water 

Sample 

Identification 

Navajo Well # 12 

,1° 

Type o f 
Analysis 

A c i d i t y 
A l k a l i n i t y , "P" (as CaC03) 
Barium 
Biochemical Oxygen Demand 
Cadmium 
Chemical Oxygen Demand 
Chloride 
Chromium 
Chromium 6+ 
Copper 
Fl uoride 
Hardness 
I ron 
Lead 
Magnesium 
Nickel 
pH Units 
Phenols 
A l k a l i n i t y , "M" 
So l i ds , Total Dissolved 
Sul fa te 
Su l f ide 
Zinc 

(as CaC03) 

* Data w i l l fo l low on 5 /6 /81 . 

Sample Analysis by: BP 

Date and Time o f Analysis: BOD 

pH: 4/30/81 @ 1400 hrs . 

Method o f Analysis:- B0D5 - 5 day incubation 

pH .-electrode 

5 : 4/24/81 @ 1600 hrs. 

mg/T iter '<tf*/' 

55 
I . 0 
0.1 
38 
0.07 
256 
8058 
0.002 
0.01 
0.002 
0.9 
8920 
0.04 
0.007 
1330 
0.02 
7.6 
*<C 0.QD1 
545 
28,900 
I I , 500 
0.05 
0.1 

C o n t r o l s f o r E n v i r o n m e n t a l P o l l u t i o n , I nc . 

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

APPROVED I 
Elmer D. Mart inez, Director o f Qual i ty Assurance 

4/30/81 PAGE 10 OF 13 PAGE ' 



I CUSTOMER 

ADDRESS 
CITY 

ATTENTION 
VOICE NO 

Navajo Refining CV 
Drawer 159 
Artesia, NM 88210 
Ed Kinney 
104223 

tlTBl. U 

mm 
I P 

k 

SAMPLES RECEIVED 4 / 2 4 / 8 1 CUSTOMER ORDER NUMBER ' p . Q e # 20030 

TYPE OF ANALYSIS Water 

Sampl e 

Ident i f icat ion 

Navajo Well # 13 

Type of 
Analysis mg/l i ter 

Acidity 11 
A lka l in i ty , "P" (as CaCOJ < 1.0 
Barium 0.1 
Biochemical Oxygen Demand 22 
Cadmium 0.002 
Chemical Oxygen Demand 48 
Chloride 357 
Chromium 0.002 
Chromium 6+ < 0.01 
Copper 0.001 
Fl uoride 1.2 
Hardness (as CaCO-J 1570 
Iron 0.02 
Lead 0.003 
Magnesium 79 
Nickel < 0.01 
pH Units 7.4 
Phenols < 0.001 
A lka l in i ty , "M" 146 
Solids, Total Dissolved 3200 
Sulfate 1810 
Sulfide 0.04 
Zinc < 0.1 

Sample Analysis by: BP 

Date and Time of Analysis: B0D5: 4/24/81 @ 1600 hrs, 

pH: 4/30/81 @ 1400 hrs. 

Method of Analysis: B0D5 - 5 day incubation 

pH:electrode 

3.* /• 47 

o — c APPROVED BY; 

lc o n t r o l s f o r E n v i r o n m e n t a l P o l l u t i o n , Inc . 
P.O. Box 5351 • 1925 Rosina • Santa Fe, New Mexico 87502 

Elmer D. Martinez, Director of Quality Assufance 
4 / 3 0 / 8 1 PAGE 11 OF 13 PAGE 



I -CUST'JMCR 

ADDRESS 

CITY 

ATTENTION 

VOICE NO 

Navajo Refining Cot 
Drawer 159 
Artesia, NM 88210 
Ed Kinney 
104223 

iy 

mum 
SAMPLES RECEIVED 4/24/81 CUSTOMER ORDER NUMBER P.O. # 20030 

TYPE OF ANALYSIS Water 

Sample 

Identification 

Navajo Well # 16 

Type of 
Analysis 

Sample Analysis by: BP 

Date and Time of Analysis: BOD̂  

pH: 4/30/81 @ 1400 hrs. 

Method of Analysis: B0D5 - 5 day incubation 

pH:electrode 

4/24/81 @ 1600 hrs. 

mg/liter 

Acidity 13 
Alkalinity, "P" (as CaC03) < 1.0 
Barium < 0.1 
Biochemical Oxygen Demand 44 
Cadmium 0.002 
Chemical Oxygen Demand 152 
Chloride 1173 
Chromium < 0.001 
Chromium 6+ < 0.01 
Copper < 0.001 
Fl uoride 0.44 
Hardness (as CaC03) 1610 
Iron < 0.01 
Lead 0.002 
Magnesium 140 
Nickel < 0.01 
pH Units 7.7 
Phenols 0.016 
Alkalinity, "M" 425 
Solids, Total Dissolved 4,770 
Sul fate 1,890 
Sul fide 0.10 
Zinc 0.1 

APPROVED BN 

| C o n t r o i s f o r E n v i r o n m e n t a l P o l l u t i o n . I n c 

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

Elmer D. Martinez, Director of Quality Assurance 
4/30/81 PAGE 12 OF 13 PAGE ' 
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CUSTOMER 

ADDRESS 

CITY 

^ATTENTION 

VOICE UO. 

Navajo Refining Cor 
Drawer 159 
Artesia, NM 88210 
Ed Kinney 
104223 

ma\ y 
AUALVSIS 

SAMPLES RECEIVED 4/24/81 CUSTOMER ORDER NUMBER P.O. # 20030 

TYPE OF ANALYSIS Water 

Sample 

Ident i f icat ion 

Navajo Well # 17 

Type of 
Analysis 

Acidity 
A lka l in i t y , "P" (as CaC03) 
Barium 
Biochemical Oxygen Demand 
Cadmi um 
Chemical Oxygen Demand 
Chloride 
Chromium 
Chromium 6+ 
Copper 
Fl uoride 
Hardness (as CaCOJ 
Iron 
Lead 
Magnesium 
Nickel - -
pH Units 
Phenol s 
A lka l in i t y , "M" 
Solids, Total Dissolved 
Sul fate 
Sulfide 
Zinc 

Sample Analysis by: BP 

Date and Time of Analysis: BOD̂  

pH: 4/30/81 @ 1400 hrs. 

Method of Analysis: B0D5 - 5 day incubation 

pH:electrode 

4/24/81 G> 1600 hrs. 

ft. 

< 

< 

mg/l i ter 

17 
I . 0 
0.1 
42 
0.03 
88 
4692 
0.002 
0.01 
0.001 
0.3 
4470 
0.03 
0.005 
470 
0.01 
7.6 
0.001 
198 
I I , 200 
2,930 
0.03 
0.1 

C - ^ - c APPROVED BY-; 

C o n t r o l s f o r E n v i r o n m e n t a l P o l l u t i o n , I n c . 

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

Elmer D. Martinez, Director of Quality Assurance 
4/30/81 pAGE 13 OF 13 PAGE ^ 



" C L f "i 

ADDRESS 

Navajo Refining tor 
Drawer 159 

T , A r tes ia , NM 88210 
ATTENTION Ed Kinney 
MVOICE r:c 104223 

s ({]? 
MAY 6 1381 ^ 

r-* r-» p - n ^ - - w 

L y l-.ii; L 

NAVAJO REFINING CO: 
CUSTOMER ORDER NUMBER p^Q^ § 2 0 0 3 0 SAMPLES RECEIVED 4 / 2 4 / 8 1 

TYPE OF ANALYSIS Water 

Sampl e 

I d e n t i f i c a t i o n 

Well Water CaC03) 

Oxygen Demand 

Oxygen Demand 

6+ 

0 

Type o f 
Analysis 

Ac id i t y 
A l k a l i n i t y , "P" (as 
Barium 
Biochemical 
Cadmium 
Chemical 
Chloride 
Chromi um 
Chromium 
Copper 
Fl uoride 
Hardness 
I ron 
Lead 
Magnesium 
Nickel 
pH Units 
Phenols 
A l k a l i n i t y , "M" 
So l ids , Total Dissolved 
Sul fate 
Sul f i de 
Zi nc 

(as CaC03) 

5" 

Sample Analysis by: BP 

Date and Time o f Analys is : BOD 

pH: 4/30/81 @ 1400 h rs . 

Method o f Analys is : B0D5 - 5 day incubation 

pH:electrode 

4/24/81 @ 1600 hrs. 

» 

m g / l i t e r 

13 
1 
0.1 
38 
0.002 
88 
1632 
0.002 
0.01 
0.004 
0.25 
2400 
0.06 
0.005 
310 
0.01 
7.8 
0.022 
205 
6860 
2830 
0.03 
0.2 

APPROVED B Y : 

Elmer D. Mart inez, Director o f Qua!ity-Assurance 

C o n t r o l s f o r E n v i r o n m e n t a l Po l l u t i on . Inc. 
P.O. Box 5351 • 1925 Rosina • Santa Fe, New Mexico 87502 

4/30/81 PAGE OF 
13 

PAGE 



CUSTOMER Navajo Refining Co. . any 
ADDRESS Drawer 159 

CITY A r tes ia , Wi 33210 
ATTENTION Ed Kinnay 

INVOICE NO. 104223 

SAMPLES RECEIVED 4 /24 /81 CUSTOMER ORDER NUMBER P.O. #20030 

TYPE OF ANALYSIS Water 

Sample 

Identification 

Navajo Well #12 

Type of 
Analysis 

Phenols 

mg/liter 

< 0.001 

AP 
4/30/81 

C o n t r o l s f o r t n v i r o n m e n c a l P o l l u t i o n , I n c . 

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

i f ^ fcr t Inez, Dt rec t o r 
1 1 

PAGE OF PAGE 
Assurance 



I 

I 
I 
I 
I 
I 

WATER QUALITY OF MONITOR WELLS 
IN REFINERY AREA 
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ASSAIGAI 
ANALYTICAL LABORATORIES, INC 

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 2 8 Well 45 Well 46 

Benzene <0.005 mg/l <0.005 mg/l <0.005 mg/l 
Toluene <0.005 mg/l <0.005 mg/l <0.005 mg/l 
Echylbenzene <0.005 mg/l <0.005 mg/l <0.005 mg/l 
Xylene s <0.005 mg/l <0.005 mg/l <0.005 mg/l 

103184 103184 
1520 1550 
Well 47 Fire Pond 

Benzene <0.005 mg/l <0.005 mg/l 
Toluene <0.005 mg/l <0.005 mg/l 
Echylbenzene <0.005 mg/l <0.005 mg/l 
Xylenes <0.005 mg/l <0.005 mg/l 

Well 3 Well 5 Well 12 

NO 3 as N <0.01 mg/l <0.01 mg/l <0.01 mg/l 
NH 4 1.16 mg/1 2.5 mg/l 0.25 mg/l 
CN <0.01 mg/l <0.01 mg/l <0.01 mg/l 
Benzene <0.005 mg/l <0.005 mg/l <0.005 mg/l 
Toluene <0.005 mg/l <0.005 mg/l <0.005 mg/l 
Xylene s <0.005 mg/ 1 <0.005 mg/l <0.005 mg/l 
Echylbenzene <0.005 mg/l <0.005 mg/l <0.005 mg/l 

Well 13 Pond 1 Pond 3 

NO 3 as N <0.01 mg/l <0.01 mg/l <0.01 mg/l 
NH 4 5.6 mg/l 10.6 mg/l 13.87 mg/l 
CN 0.09 mg/l 0.4 mg/l 0.2 mg/l 
Benzene 0.254 mg/l 0.711 mg/l 0.027 mg/l 
Toluene 0.345 mg/l 0.588 mg/l <0.005 mg/l 
Xylene s 0.389 mg/l 0.59 1 mg/l <0.005 mg/l 
Echylbenzene <0.100 mg/l 0.240 mg/l <0.005 mg/l 

1 



ASSAIGAI • 
ANALYTICAL LABORATORIES. INC. 

TO: Geo Science 
A t t n : Randy Hicks 
500 Copper N.W. 
Albuquerque, NM 87105 

DATE: 3 December 1984 
l l l l 

ANALYTE SAMPLE IDENTIFICATION/ANALYTICAL RESULTS 

Phenols 
Cl 
SO 
TDS 
TSS 
NO 
NH 
Cr 
CN 

Phenols 
Cl 
SO 
TDS 
TSS 
NO 
NH 
Cr 
CN 

F i r e Pond 
10/31/83 
1550 

20.0 u g / l 
134.0 mg/l 

1800.0 mg/l 
3664.0 mg/l 

96.0 mg/l 
2.18 mg/l 
1 .0 mg/l 

<0.01 mg/l 
<0.01 mg/l 

Well 45 
10/31/84 
1432 

16.0 u g / l 
495.0 mg/l 

1650.0 mg/l 
3836.0 mg/l 
2004.0 mg/l 

0.10 mg/l 
11.6 mg/l 

<0.01 mg/l 
<0.01 mg/l 

Well 47 
10/31/84 
1520 

33.0 u g / l 
122.0 mg/l 

1400.0 mg/l 
2728.0 mg/l 

13588.0 mg/l 
1.79 mg/l 
0.3 mg/l 

<0.01 mg/l 
<0.01 mg/l 

Well *f£> 
10/31/84 
1240 

13.0 u g / l 
446.0 mg/l 

2100.0 mg/l 
3988.0 mg/l 
4084.0 mg/l 

0.80 mg/l 
1.0 mg/l 

<0.01 mg/l 
<0.01 mg/l 

Well 28 
1 1/1/84 
1330 

20.0 u g / l 
101.0 mg/l 

2150.0 mg/l 
5192.0 mg/l 
720.0 mg/l 
1.63 mg/l 
0 .3 mg/l 

<0.01 mg/l 
<0.01 mg/l 

NOMINAL DETECTION 
LIMIT 

0.01 u g / l 
1 . 0 mg/l 
1.0 mg/l 
1.0 mg/l 
1 .0 mg/l 
0. 1 mg/l 
0 . 1 mg/l 

0.01 mg/l 
0.01 mg/l 

REFERENCE:"Standard Methods f o r the Examination of Water and Wastewater" 
15th E d i t i o n , APHA, N.Y., 1980. ' 

An i n v o i c e f o r 
L a b o r a t o r i e s . 

s e r v i c e s i s en c l o s e d . Thank you f o r c o n t a c t i n g A s s a i g a i 

S i n c e r e l y , 

J e n n i f e r V. Smith, Ph.D. 
L a b o r a t o r y D i r e c t o r 

1 

••7300 Jefferson, N.E. •*• Albuquerque, New Mexico 87109 



TEL Weathering Area 

Geraghty & Miller^ Ing, pgrachent 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/l 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. 
° J upgradient 

Downgradient 
Well Wells 
31 32 33 34 

pH 7.31 7.41 7.41 7.30 

Spec Cond. -25544r&- - 2693 3590 2563 

TOC mg/l (*) 

TOX ug/l 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. 

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 ND ND ND ND 

Radio (**) -

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 



ASSAIGAI • 
ANALYTICAL LABORATORIES. INC. 

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

ANALYTE SAMPLE ID/ANALYTICAL RESULTS 

11184 
1330 
Well 2 8 

103184 
1432 
Well 45 

103184 
1 240 
Well 46 

Benzene 
Toluene 
Ethylbenzene 
Xylene s 

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

103184 
1520 
Well 47 

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

103184 
155 0 
Fire Pond 

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

Benzene 
Toluene 
Ethylbenzene 
Xylenes 

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

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

Well 3 Well 5 Well 12 

NO 
NH 

as N 

CN 
Benzene 
Toluene 
Xylene s 
Et hylbenzene 

NO 3 as N 
NH 4 

CN 
Benzene 
Toluene 
Xylene 8 
Ethylbenzene 

<0.01 mg/l 
1.16 mg/l 

<0.01 mg/l 
<0.005 mg/l 
<0.005 mg/l 
<0.005 mg/l 
<0.005 mg/l 

Well 13 

<0.01 mg/l 
5.6 mg/l 

0.09 mg/l 
0.254 mg/l 
0.345 mg/l 
0.389 mg/l 

<0.100 mg/l 

<0.01 mg/l 
2.5 mg/l 

<0.01 mg/l 
<0.005 mg/l 
<0.005 mg/l 
<0.005 mg/l 
<0.005 mg/l 

Pond 1 

<0.01 mg/l 
10.6 mg/l 
0 . 4 mg/l 

0.711 mg/l 
0.588 mg/l 
0.591 mg/l 
0.240 mg/l 

<0.01 mg/l 
0.25 mg/l 

<0.01 mg/l 
<0.005 mg/l 
<0.005 mg/l 
<0.005 mg/l 
<0.005 mg/l 

Pond 3 

<0.01 mg/l 
13.87 mg/l 
0.2 mg/l 

0.027 mg/l 
<0.005 mg/l 
<0.005 mg/l 
<0.005 mg/l 

1 



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 

NO ,as N 
NH 7 
CN 4 

Benzene 
Toluene 
Xylene s 
Echylbenzene 

Pond #1 
f l o a t i n g f i l m 

0 . 6 1 7 m g / l 
0 . 4 6 7 m g / l 
0 . 4 6 3 m g / l 
0 . 2 0 1 m g / l 

NOMINAL DETECTION L I M I T 

0.01 mg/l 
0. 1 mg/l 

0.01 mg/l 
0.005 mg/l 
0.005 mg/l 
0.005 mg/l 
0.005 mg/l 

REFERENCE:"Standard Methods f o r the Examination of Water and Wastewater" 
15th E d i t i o n , APHA, N.Y. ,1980. 

An i n v o i c e f o r s e r v i c e s i s enc l o s e d . Thank you f o r c o n t a c t i n g A s s a i g a i 
L a b o r a t o r i e s . 

Since r e l y , 

Je/nVnifeiY V . S m i t h , P h . D . 
L a V o r a t o r y D i r e c t o r 

1 
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I 
•CUSTOMER Navajo Refining Co. 

ADDRESS Drawer 159 
cm Ar tes ia , NM 88210 

ATTENTION Ed Kinney 
JVOIC.E NO 104223 

SAMPLES RECEIVED 4/24/81 CUSTOMER ORDER NUMBER p.o„ # ?oo™ 

TYPE OF ANALYSIS Water 

Sample 

Identification 

Navajo West Pond 

Type of 
Analysis 

Ac id i t y 
A l k a l i n i t y , "P" (as CaCOJ 
Barium 
Biochemical Oxygen Demand 
Cadmium 
Chemical Oxygen Demand 
Chloride 
Chromium 
Chromium 6+ 
Copper 
Fl uoride 
Hardness (as CaCOJ 
Iron 
Lead 
Magnesium 
Nickel 
pH Units 
Phenols 
A l k a l i n i t y , "M" 
So l ids , Total Dissolved 
Sul fate 
Sul f ide 
Zinc 

Sample Analysis by: BP 

Date and Time o f Analys is: B0D5 

pH: 4/30/81 @ 1400 hrs . 

Method o f Analys is : B0D5 - 5 day incubation 

pH:electrode 

4/24/81 @ 1600 hrs. 

m g / l i t e r 

13 
< 1 

0.2 
116 
0.003 
102 
918 
0.04 

< 0.01 
< 0.001 

6.6 
760 
0.06 
0.002 
60 
0.01 
7.7 
0.04 
173 
2930 
885 
25.1 

< 0.1 

I o zz- c: 
APPROVED B 

o n t r o l s f o r E n v i r o n m e n t a l P o l l u t i o n , I n c . 

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

Elmer D. Mart inez, Di rector o f Qual i ty Assurance 
4/30/81 PAGE 4 OF 13 PAGE 



I 

~ N \ 

"CUM :••'•"<-» 
ADDRESS 

C I T T 

TTENTION 

"NVOICE NO 

Navajo Refining Con 
Drawer 159 
Artesia, NM 88210 
Ed Kinney 
104223 

's j~- t*» f - r * f-i 

MM Iv 

mm 
SAMPLES RECEIVED 4/24/81 CUSTOMER ORDER NUMBER P.O. # 20030 

TYPE OF ANALYSIS Water 

Sampl e 

Ident i f icat ion 

Navajo Middle Pond 

Type of 
Analysis 

Acidity 
Alkalinity, "P" (as CaC03) 
Barium 
Biochemical Oxygen Demand 
Cadmium 
Chemical Oxygen Demand 
Chloride 
Chromium 
Chromium 6+ 
Copper 
Fl uoride 
Hardness (as CaCOJ 

fD I r 0 n 

4 j y Lead 
Magnesium 
Nickel 
pH Units 
Phenols 
A lka l i n i t y , "M" 
Sol ids, Total Dissolved 
Sulfate 
Sul f ide 
Zinc 

Sample Analysis by: BP 

Date and Time of Analysis: B0D5: 4/24/81 @ 1600 hrs. 

pH: 4/30/81 @ 1400 hrs. 

Method of Analysis: B0D5 - 5 day incubation 

pH:electrode 

< 
< 

< 
< 

mg/1 i tier 

29 
1 
0.1 
116 
0.002 
363 
1468 
0.1 
0.01 
0.001 
7.4 
1060 
0.06 
0.001 
96 
0.01 
7.4 
0.027 
349 
4020 
1050 
13.4 
0.1 

O ZZ- CT 

I b c f c l fcrrds 

C o n t r o l s f o r E n v i r o n m e n t a l P o l l u t i o n , I nc . 

APPROVED BY 

Elmer D. Martinez, Director of Quality Assurance 
4/30/81 PAGE 3 OF 13 PAGE ' 
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V 
cu.tii.veR Navajo Refining Con 

ADDRESS Drawer 159 
CITY A r tes ia , NM 88210 

ATTENTION Ed Kinney 
VOICE NO 104223 Emm 

SAMPLES RECEIVED 4/24/81 CUSTOMER ORDER NUMBER P.O. # 20030 

TYPE OF ANALYSIS Water 

Sampl e 

I den t i f i ca t i on 

Navajo East Pond 

Type of 
Analysis 

0 
Jr 

Sample Analysis by: BP 

Date and Time o f Analys is : B0D 5: 4/24/81 P 1600 hrs . 

pH: 4/30/81 (s> 1400 hrs . 

Method o f Analys is : BOD̂  - 5 day incubation 

pH: electrode 

m g / l i t e r 

Acidity 10 
A lka l in i t y , "P" (as CaOU < 1 
Bari um < 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 
Fl uoride 5.8 
Hardness (as CaCOJ 1160 
Iron 0.1 
Lead < 0.001 
Magnesium 110 
Nickel < 0.01 
pH Units 7.2 
Phenols < 0.001 
A lka l in i t y , "M" 214 
Solids, Total Dissolved 4920 
Sulfate 1520 
Sulfide 0.36 
Zinc < 0.1 

APPROVED BN 

p o n t r o l s f o r E n v i r o n m e n t a l P o l l u t i o n , I nc . 

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

Elmer D. Mart inez, Director o f Quality'Assurance 
4/30/81 PAGE 2 OF 13 PAGE" 
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