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Re: Navajo Refining Company 
Discharge Plan, Artesia 
Refinery 

Dear Mr. G r i f f i n : 

This office has received your l e t t e r of December 13, 1985, which 
requested an extension of time to A p r i l , 1986, for the Navajo Refinery 
to discharge without an approved discharge plan. The current approval 
expires December 19, 1985. The request states that during this time and 
beginning December 8, 1985, an extensive, six-week sampling program w i l l 
commence to provide effluent for t r e a t a b i l i t y and to x i c i t y studies. The 
reason for this work i s the requirement that Navajo comply with various 
harzardous waste regulations under the State's RCRA program. At the 
completion of the analysis period i n March, Navajo states that decisions 
w i l l be made regarding the type of treatment and mode of discharge to be 
used for effluent disposal. At that time you plan to provide more 
information and a schedule concerning implementation of new treatment 
and discharge systems. 

Pursuant to Section 3-106.A. of the New Mexico Quality Control 
Commission Regulations and for good cause shown, Navajo Refining 
Company's Artesia Refinery i s hereby granted approval to discharge 
without an approved discharge plan for 120 days commencing December 20, 
1985, and expiring A p r i l 18, 1986. To receive a further extension 
beyond that date, Navajo v / i l l need to provide the scheduling and 
implementation information referred to i n the December 13, 1985 l e t t e r . 
Prior to A p r i l 18, 1986, Navajo should communicate and discuss with CCD 
Environmental Bureau staff the progress of the RCRA permitting as i t 
affects discharge plan decisions. This w i l l allow a new discharge plan 
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REFINING COMPANY 
501 EAST MAIN STREET O p. O. DRAWER 159 

ARTESIA , NEW MEXICO 88210 

December 13, 1985 

Mr. Richard L. Staments, Director 
N.M. Oil Conservation Division 
P. 0. Box 2088 
Santa Fe, NM 87501 

Re: Navajo Refining 
Discharge Plan 

Dear Mr. Staments: 

Due to events beyond the control of either Navajo Refining or the 
Oil Conservation Division, we find i t necessary to request an extension 
to discharge without an approved discharge plan. In your letter of 
September 19, 1984, Navajo was granted the right to discharge without 
an approved discharge plan until December 19, 1985. During this period 
of time Navajo was required to submit various elements of a discharge 
plan for OCD review per an agreed to schedule. I believe you wil l find 
the record to show that both Navajo and OCD have done well in living 
up to that schedule. There is every reason to believe that we would 
have completed the discharge permitting by now if a conflict had not 
arisen with NMEID - Hazardous Waste. 

Navajo was formally notified by an August 2, 1985 notice from 
NMEID - Hazardous Waste Department that the effluent ditch and the 
No. 1 Evaporation Pond has fallen under New Mexico Hazardous Waste 
Management Regulations due to trace amounts of Chromium in the sedi
ment. In response to this notice Navajo has had a number of conversations 
and meetings with Mr. Boyer of your staff and Ms. Alice Barr of NMEID -
Hazardous Waste, in an effort to define the impact of this notice and 
develop a plan to address the impact. Attached you will find a copy of a 
letter to Ms. Barr outlining the schedule Navajo is currently following in 
an effort to determine the optimum effluent treatment process that 
Navajo can install to address both NMOCD discharge requirements and 
NMEID - Hazardous Waste concerns. 

The program, as outlined in the schedule, should put Navajo into a 
position by April of 1986 to know what treatment and discharge option 
will most cost effectively meet the requirements of the regulatory divi 
sions involved. Therefore Navajo requests that you extend our right to 
discharge until April, 1986 at which time Navajo wil l supply your division 
with the results of the study currently underway, and will then be in a 
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Mr. Richard L. ~.aments Page 2 

position to give you a more detailed schedule concerning implementation 
of new treatment and discharge systems. I will be happy to answer any 
questions you may have concerning this request. 

Sincerely, 

David G. Griffin 
Supt. of Environmental 
Affairs & Quality Control 

DGG/pb 

attachments 
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December 5, 1985 

Ms. Alice Barr 
Environmental Improvement Division 
P. 0. Box 968 
Santa Fe, NM 87501 

Re: Evaporation Pond Schedule 

Dear Alice: 

The following is the best schedule I can put together at this time 
covering all of the interrelated steps necessary to address the effluent 
ditch and first evaporation pond under applicable HWMR-2 regulations. 

September 1985 - Navajo hired PSC in con
junction with CH2M-Hill to evaluate waste 
water treatment processes necessary to re
move the affected ditch and pond from 
service. 

October, 17& 18, 1985 - Meeting at CH2M-
Hill's Seattle office uncovered a big problem 
with treatment processes meeting WQCC 
stream standards for discharge to the Pecos 
River. 

November 12, 1985 - Meeting with NMEID 
Surface Water Quality group to discuss dis
charge limits applicable to Navajo and the 
Pecos River. Discussed a plan for studying 
Navajo's effluent to determine treatability 
of meeting River Standards and toxicity 
testing to evaluate impact of discharge on 
River. 

December 8. 1985 - Commencing with Eve
ning Shift on this day, Navajo will begin a 
six (6) week intensive sampling program to 
provide effluent for analysis and treatability 
study to CH2M-HiH's Montgomery, Alabama 
laboratory. Toxicity studies will be conduc
ted at CH2M-Hill's Gainesville, Florida lab. 
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February 1986 - The treatability and toxicity 
studies will be complete after which attention 
will refocus on determining the best treatment 
process. 

March 1986 - If all goes well, we should be in 
a position to initiate permitting procedures to 
cover the new treatment system. The schedule 
beyond this point becomes very difficult to pin 
down at this time. 

Sometime during the early Summer of 1986, I should be able to supply 
you with a detailed schedule covering engineering, procurement, construction, 
and commissioning of the new treatment system. Hopefully all of this can be 
completed by the Summer of 1987. After commissioning, we will be in a posi
tion to physically address the ditch and pond. 

As in the past I will keep you informed of any changes and updates to 
this schedule as they evolve. Please feel free to call me anytime concerning 
questions on this or any other matter. 

Sincerely yours, 

David G. Griffin 

DGGr/pb 
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Mr. Randall T. Hicks, Vice-President 
Geoscience Consultants, LTD. 
500 Copper Avenue, NW, Suite 325 
Albuquerque, New Mexico 87102 

Re: Ground Water Discharge Plan (GW-28) 
Application for Navajo Refining Company 
Artesia, New Mexico 

Dear Mr. Hicks: 

The NMOCD Environmental Bureau received on August 8, 1985, 
your revised discharge plan dated July 31, 1985, and has 
completed review of the document. In addition to this review 
we have compared the material with information previously 
requested by OCD letter dated February 7, 1985, and partial l y 
submitted on March 5, 1985. The July 31, document also did 
not include a l l the previously requested information. 

The comments made herein address the material that has been 
submitted. The proposed f a c i l i t y changes as a result of EID 
cla s s i f i c a t i o n of evaporation pond #1 as a hazardous waste 
surface impoundment w i l l make submittal of some of the 
requested additional technical data to OCD unnecessary. This 
i s because closure of the ditch and evaporation ponds i s 
planned as a result of EID's action; however, OCD w i l l provide 
technical comments.on that information submitted to aid the 
company, their consultants, and regulatory agencies in 
developing pond closure plans or in permitting the non-RCRA 
regulated components of the evaporation pond system i f a later 
decision i s made to retain them. 

General Comments 

The planned closure of the ditch and evaporation ponds greatly 
alters the original discharge plan proposal. Navajo now 
proposes to treat biologically the effluent prior to discharge 
to either or several of the following: 

1. City of Artesia sewage treatment plant; 



2. Discharge to the Pecos River; 
3. Evaporation ponds; or 
4. Land application. 

The options are only mentioned and not discussed, and no 
specific dates are presented for implementation except that 
changes made w i l l be implemented on or before 1988. The OCD 
cannot approve a discharge plan when the methodology for 
treatment and discharge to ground water are not known. The 
September, 1984, schedule of compliance required that f i n a l 
design of the wastewater management plan be submitted for 
review this summer. Until decisions regarding scheduling are 
made by, and between the interested parties, OCD can not 
proceed with review except for comments regarding the material 
already submitted. I suggest that a meeting or conference 
c a l l between the OCD, EID, Navajo Refinery and their 
consultants be scheduled for late October or early November to 
determine a schedule for decisions on the type of treatment to 
be employed. 

The decision by Navajo to use pipelines to transport effluent 
between generation and treatment points (p. 7-1) w i l l simplify 
plan review and eliminate a major point of contention that was 
present in the previous proposal. A similar commitment for 
lining or tankage of a l l existing or proposed transfer, 
storage, and treatment units at the North and South Division 
sites w i l l greatly simplify review of the design from the 
standpoint of ground water protection. This includes the 
proposed biological treatment process units (eg. aerated 
lagoons, oxidation ditch, etc), existing unlined f i r e pond 
(discussed l a t e r ) , and any pits, impoundments, or catchment 
units used to contain fluids during process upsets or 
spillage. 

The complexity of permitting, for f i n a l effluent disposal, any 
unlined evaporation ponds, conveyance ditches, or land 
application areas depends on their location and on the organic 
and inorganic characteristics of the biologically treated 
effluent. None of the information needed for this evaluation 
by OCD i s yet available. 

Comments on Hydrogeology 

The hydrology of the Pecos Valley alluvium near the 
evaporation ponds continues to be ill-defined in the report. 
Flow in Figure 4-8 i s shown to be slightly east of south for 
the mid-April 1985 sampling. April i s also a time of low 
discharge of the Pecos River as shown in Figure 4-10. There 
i s no evidence presented that the ground water flow reversal 
mentioned in the discharge plan actually takes place at low 
flows. The only way to document the relationship i s to 
compare changes in monitoring well water levels with river 
stage and discharge. These points and others were covered in 



my comments of February 7, 1985. I f further use of the 
unlined ponds in any form i s proposed beyond 1988, this issue 
and others in my February letter (specifically hydrogeology 
E16, 18, 20, 21, 23) must be s a t i s f a c t o r i l y addressed. This 
could be done concurrently with any further hydrogeologic work 
necessary for pond closure. 

Comments on Ground Water Quality 

One purpose of the April, 1985, Geoscience investigation was 
to demonstrate that background total dissolved solids (TDS) 
concentrations exceed 10,000 mg/l in shallow ground water in 
the alluvium near the river. This has not been demonstrated. 
The Geoscience sampling in April combined with ea r l i e r 
sampling by the company does show lower TDS water directly 
down the presumed gradient from the ponds; however, 
examination of the limited organic analysis data shows that 
a l l four down-gradient wells that have lower TDS also have 
organic contamination. Monitor well #13 close to pond #1 has 
benzene exceeding the ground water standard of 0.01 mg/l. The 
other three wells have either phenols or unnamed aliphatic 
hydrocarbons present. The extent, rate, direction of 
movement, and expected attenuation of hydrocarbon 
contamination w i l l need to be determined i f approval for use 
of the unlined evaporation ponds past 1988 i s requested. 

Geoscience contends that the xylenes and aliphatic hydrocarbon 
compounds found in April 1985 by OCD and Geoscience sampling 
of groundwater in the v i c i n i t y of the ditch and ponds, i s a 
"background condition" and that the water quality" data 
demonstrate that "no degradation of ground water has occurred" 
in this area. I doubt very much that the presence of these 
hydrocarbons i s common to the Pecos Valley alluvium. The 
proximity of the monitor wells to the ditch and ponds, which 
are both documented to contain suspended and dissolved 
hydrocarbons, makes i t very probable that they are the source 
of the hydrocarbon contamination. Further support of this 
comes from analyses of the higher TDS monitor wells which show 
no hydrocarbon contamination. That the groundwater 
degradation i s organic rather than inorganic does not change 
the fact that there i s degradation. Though a balance between 
TDS improvement and hydrocarbon degradation in the river 
alluvium might be examined as part of the discharge plan 
(especially i f attenuation can be demonstrated), degradation 
of some water quality parameters has occurred and the 
Geoscience statement i s incorrect. 

Background water quality in the terrace water-bearing unit in 
the area of the refinery has been demonstrated to be much 
better than that of the Pecos Valley alluvium. The best water 
quality i s in the monitor wells to the north of Eagle Draw. 
On the south side both the upgradient TEL well #35, and 
recovery well #4 both show TDS of less than 3000 mg/l 



indicating water to be protected from future discharges. The 
unlined f i r e pond had a TDS of 3554 mg/l in October , 1984 
(Geoscience Sampling) , and 4628 mg/l in April, 1985 (OCD 
Sampling) . In addition to high TDS, the pond has sulfate 
concentrations that exceed by 3 to 8 times the groundwater 
standard of 600 mg/l. Sulfates in well #35 are not reported, 
and recovery well #4 has sulfates of 553 mg/l. Sulfates in 
well #31 to the north of Eagle Draw average about 540 mg/l. 
The contentions by geoscience that leakage from the f i r e pond 
would improve the quality of s o i l water, and would be captured 
by recovery well/trench #4 are either incorrect or not 
demonstrated. The statement that such leakage could not 
affect artesian ground water in the area i s correct for the 
deep water in the San Andres and Upper Queen Formation. The 
effect of such leakage on the shallow water present at about . 
15 feet beneath the refinery remains to be determined. 

To continue use of the unlined pond with such high 
concentrations of TDS and sulfate w i l l require demonstration 
of the extent (thickness and composition) and rate of leakage 
of the "natural li n e r . " The information on size, depth, liner 
composition, pond discharge, TDS variation, etc., requested in 
Plant Processes in question #2 (p.7) of my February 7, 1985, 
letter i s s t i l l needed for this evaluation and must be 
submitted for review with other discharge plan elements prior 
to plan approval. 

In summary, i f further use of the evaporation ponds in any 
capacity beyond 1988 i s proposed, additional work, as 
described above, w i l l be needed to answer Water Quality 
question #2 in my February l e t t e r . Although hydrocarbon 
product contamination and recovery i s being addressed 
separately from the discharge plan, approval for continued use 
of the unlined f i r e pond w i l l require you to address Water 
Quality question #6, and provide the information required in 
Plant Process question #2 prior to discharge plan approval. 

Plant Process 

In addition to question #2, the material requested in question 
#5 was not provided. This information i s necessary for our 
review prior to discharge plan approval. 

In addition to pipelines replacing unlined ditches for 
transfer of effluents, a committment and schedule for lining 
of the f i r e pond and any other pits, impoundments, or 
containment units in the North and South Divisions that 
regularly receive process or upset fluids or effluents prior 
to transfer or disposal, or that contain leakage or s p i l l s 
from routine operations (eg. truck or r a i l loading) w i l l 
simplify f i n a l permitting. With the exception of the f i r e 
pond, these a c t i v i t i e s were not addressed in the discharge 
plan. 



Summary 

The discharge plan cannot be approved at this stage due to the 
lack of information regarding what refinery modifications are 
planned, what type of discharge w i l l result from the 
modifications, their quality, etc. I t i s suggested that 
Navajo be prepared after thirty days from receipt of this 
letter to meet with OCD and any other interested parties 
regarding the let t e r , and to present and discuss a schedule 
for when decisions w i l l be made on process selection for 
design completion, and expected implementation. 

The current extension for Navajo to operate without an 
approved discharge plan expires December 19, 1985, and OCD 
cannot extend that without additional specific dates and 
commitments as to when this information w i l l be provided. The 
result of the suggested meeting w i l l be the revising of the 
schedule of compliance that w i l l take into consideration the 
new developments. 

An extension to operate w i l l also require a commitment by 
Navajo to provide at least 1.5 feet of freeboard in the ponds 
and 5 inches in the ditch at a l l times during the period of 
the extension, to prevent pond breaching. 

We look forward to meeting to discuss the rescheduling, and 
the information requested in this l e t t e r . I f you have any 
questions, please contact me at the above address or by phone 
at 827-5812. 

Sincerely, 

DAVID G. BOYER 
Hydrogeologist 
Environmental Bureau Chief 

DGB/et 

xc: R. L. Stamets 
OCD, Artesia Field Office 
NMEID, Groundwater/Hazardous Waste Bureau 
David G r i f f i n , Navajo Refining Co. 
Joel Carson 
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Consultants, Ltd. 

July 31, 1985 

Mr. Richard Stamets 
Energy and Minerals Department 
Oil Conservation Division 
P.O. 2088 
Sante Fe, New Mexico 87501 

RECEIVED 

AUG 8 m% 

OIL CONSERVATION DIVISION 

RE: Discharge Plan Application For Navajo Refining Company 
Artesia New Mexico Facility 

Dear Mr. Stamets: 

On behalf of Navajo Refining Company, Geoscience Consultants, Ltd. is 
pleased to submit the Discharge Plan Application for Navajo's Artesia New 
Mexico facility. 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 Pond Evaporation Lagoon #1 as 
a hazardous waste surface impoundment. It is not economically realistic 
for Navajo to maintain Pond #1 as a hazardous waste surface impoundment; 
therefore, Navajo has elected to close this surface impoundment pursuant 
to RCRA. To address both these issues, biological treatment of waste
waters generated at the facility will be implemented prior to 1988. 
Biological treatment will substantially improve the character of the 
effluent discharged at Navajo. 

Section' 7.0 outlines the options that Navajo will be pursuing toward 
biological treatment of wastewaters. We anticipate that technical staff 
from NMOCD, NMEID and the Navajo will be working closely together within 
the next few months to determine a schedule for the implementation of 
wastewater treatment at Navajo's Artesia facility as well as closure 
plans for Pond #1. We would like to meet with NMOCD and NMEID in 
September concerning this matter. 

Headquarters 
500 Copper Avenue N.W., Suite 325 
Albuquerque, New Mexico 87102 
(505) 842-0001 

Washington Area Office 

5513 Twin Knolls Rd., Suite 216 
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, 
GEOSCIENCE CONSULTANTS, LTD. 

Randall (7. 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). 

2-1 





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

o The San Andres Formation 
o The upper Queen Formation 
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 lie on the flood plain of the 
Pecos River and Eagle Draw. However, numerous flood control structures 
upstream from Navajo have eliminated most of the flooding potential 
of the facility. 
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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 filled, 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. 



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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alluvium and the Pecos River loses water. During low flow periods the 
gradient is reversed. 

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

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

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

4.6 GROUND WATER QUALITY 

Four separate hydrogeologic units are present at the Navajo facility: 
o the artesian aquifer (San Andres) 
o the shallow aquifer (upper Queen) 
o the Pecos River Valley alluvium, and 
o the perched water in the terrace regolith and 

surficial deposits. 

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

The water chemistry of the two surficial water-bearing units which have 
the potential of being affected by Navajo's operation is summarized in 
Appendix B. The water quality in the Pecos River Valley alluvial 
sand/silt aquifer 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. 
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5.0 PROCESS DESCRIPTION AND WASTEWATER CHARACTERISTICS 
5.1 OVERVIEW 

A petroleum refinery is a complex combination of interdependent opera
tions engaged in separating crude molecular constituents, molecular 
cracking, molecular 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 facility 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 f a c i l i t y can refine a total of about 35,000 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 fa c i l i t y . 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% 
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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 

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 
oi1/water 
separator 
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North Division Cooling Tower 10 To North division 
oil/water 
separator 

North Division Crude Unit 
Overhead Accumulator 

(D-5) 

11 To North division 
oil/water separ
ator 

North Division Low Pressure 
Boiler 

12 To North division 
oil/water 
separator 

North Division Crude Unit 
Overhead Accumulator 

(D-4) 

13 To North division 
oil/water 
separator 

North Division Desulfurizers 
(D-15) 

14 To North division 
oil/water 
separator 

North Division Fluidized Cat. Cracker 15 To North division 
Unit Cooling Tower oil/water 

separator 

North Division Sour Water Stripper 
Bottom 

16 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 
oi1/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 
CHEfilCAL ANALYSES OF SELECTED WASTE 

STREAMS AT NAVAJO REFINERY (AFTER BRANVGLD, 1984) 
(VALUES IN HG/L EXCEPT MERE NOTED) 

"« " ™fsr ™ "'•ssr,iw 

<«,•», .13, BEFORE SOUR UATER EFfZ 2 ™ 
STRIPPER (t!7) 1 *'! 

As 
£:a 
Cd 
Cr <0.i 
CN <0.1 

f 1.3 
Pb 
Hg 
NO, 
Se 
Ag 
U 
Cl 
Cu 
Fe 
fin 
SO* 
TDS 

<°-l <0.1 
<0.3 <0.i 

<0.1 3.<? 17.0 

805 2160 560 

PH 6.3 
Al 
P 
Cc 
no 
Ni 
Phenols 9.9 7 ) 0 

TSS 
Cond. 
COD 

<0.1 <0.1 0.12 

NH 8 3 7 9 1 7 0 2 «"« 600 c 7 8 2320 256 <, 5° 
S 64 180 7' J'° 

7.B 
<0-1 <1.0 

°-< 10.B 

7.B 

Zn , ; ° *?. 2872 2 5 2< 
18. 

9-° ?-5 3.6 

250 0.26 

8870 
<1 
1.4 :i.o 



Table 5-2 (continued) 

BOILERS 

MCC 3-103 S.D. N.D. „.D. 

PARAMETERS BOILER HIGH L(W 
BLOWDOWN PRESSURE PRESSURE 

BOILER BOILER 
<«2) (118) ,ti 2) 

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

.004 
<.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 
44 

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

.01 
<.5 
<.05 

0 
2800 
0 



Table 5-2 (continued) 

COOLING TOWERS 

WQCC 3-103 
STANDARDS 

N.D. COOLING 
TOWER 
SLOWDOWN 

(•10) 

S.D. 
ALKY 

COOLING 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 
Un 
SO 
TDS4 

Zn 
pH 
Al 
B 
Co 
do 
Ki 
Phenols 
TSS 
Cond. 
COD 
NH. 

.004 
<.l 
<.01 
.06 

1.6 
.05 

.5 

<.05 
<.05 
46 

<.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 

.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 
<.! 
<.01 
0.22 

1.6 

(.05 
<.05 
47 

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

.01 
/ c 
\ . J 

<.05 

C 
1800 
15 



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 (#6) is discharged to the neutralizing sewer and is treated 
to raise the pH prior to discharge to the API oil/water separator (see 
Table 5-1). An analysis of this comingled wastestream is shown in Table 
5-2. 
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5.2.4. Reforming 
Reforming converts 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 facility. A significant 
amount of water is lost by evaporation in the cooling towers resulting in 
an increased concentration of dissolved solids in the cooling water over 
time. To prevent scaling, corrosion and biological growth in the towers, 
inhibitors such as chromate are added to the cooling water. Blowdown 
from cooling towers pass through the oil water separator to permit 
contact of chromate with the oil in the separator. This precipitates 
much of the metal due to reduction of the metal. Analyses of cooling 
tower blowdown (#1, #10 and #15) is displayed in Table 5-2. 

5.3.3 Water Purification System 
Pure water must be supplied to several of the boiler units as well 
as some process systems. Backwash from the purification system contains 
dissolved solids removed from the water supply system. The water 
purification system is basically a water softener and produces a periodic 
waste stream enriched in dissolved solids. The waste is never in contact 
with product and is discharged directly into the conveyance ditch in the 
South Division and to the 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-
buter to the total effluent volume. A characterization of desalter 
effluent (streams #3 and #9) is shown in Table 5-2. 

5.3.5 Washdown and Stormwater 

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

5.3.5 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 
1andfarm. 

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. If the conveyance or other 
evaporation ponds are utilized, the wastewater managed by these units 
will be biologically treated and be of significantly better quality than 
is presently being discharged. Biological treatment of wastewater is 
also consistent with proposed RCRA regulations (Appendix C). 

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

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 filters 
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 It would generally improve the quality of the soil water 
o It 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 



biologically-treated effluent discharged to Navajo's wastewater manage
ment system or discharged directly to the Artesia POTW. 
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8.0 MONITORING AND REPORTING 
Ground water analyses show that utilization of the evaporation lagoons 
and conveyance ditch has not resulted in significant degradation of 
ground water (Appendix C and Section 4.7). Continued use of the impound
ments and ditch prior to biological wastewater treatment in 1988, will 
not affect ground water which is presently being used. Therefore, no 
ground water monitoring is planned. However, additional monitoring may 
occur as a result of closure activities for Evaporation Pond #1. 

8-1 



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. 
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PREVIOUSLY SUBMITTED 



APPENDIX B 
WATER QUALITY ANALYSES 



WATER QUALITY OF MONITOR WELLS 
NEAR EVAPORATION PONDS 



ASSAIGAI 
ANALYTICAL LABORATORIES. INC. 

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

DATE: 8 November 
1080, 1040 

1984 

ANALYTE SAMPLE ID/ANALYTICAL RESULTS 

11184 103184 103184 
1330 .1432 1240 
Well 28 We l l 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 6 

A . 

<0.005 mg/l 

103184 
1520 
Well 47 

<0.005 mg/l 

103184 
1550 
Fire Pond 

<0.005 mg/l 

i.̂ T̂.e n z e n e <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 

j Xylenes <0.005 mg/l <0.005 mg/l 

Well 3 Well 5 W e l l 12 

NO 
NH 

as N 

CN 
Benzene 
Toluene 
Xylene s 
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 

<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 



.̂ "CUSTOMER Navajo Refining Co! ny 
. ADDRESS Box 526 

CITY Artesia, NM 88210 
TTE.MTION Ed Kinney 
VOICE NO. 104223 

•A 

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

TYPE OF ANALYSIS Water 

Sample 

Ident i f icat ion 

Navajo Well #1 

1 ^J- r ': 

prv-l 
/ 

;:C':^f.t'̂ /::'̂ -.7;:S '.:"... y 

Sample Analysis by: B.P. 
Date and Time of Analysis: 
pH: 4/30/81 9 1400 hrs. 
Method of .Analysis: B0D5 

pH: electrode 

Type of 
Analysis 

Acidity 
A lka l i n i t y , "P" (As CaC03) 
Bari um 
Biochemical Oxygen Demand 
Cadmi un 
Chemical Oxygen Demand 
Chloride 
Chromium 
Chromium 6+ 
Copper 
Fluoride 
Hardness (as CaCO-) 
Iron 
Lead 
Magnesium 
Nickel 
pH Units 
Phenols 
Alka l in i ty , "M" 
Solids, Total Dissolved 
Sulfate 
Sulfide v.-
'Zinc ••' 

B0D5 - 4/24/81 (s> 1600 hrs. 

5 day incubation 

mg/ l i ter 

179 
= 1 

0.1 
. 44 

0.05 
145 
8313 
0.002 

s 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 -

APPROVED 
4/30/81 Elmer 

C o n t r o l s f o r Env i ronmen ta l Pol lut ion, Inc. 

Martinez, Director of 
PAGE 5 OF 13 PAGE 

a l i t y 



•euL-'iuv.Uri 
? ADDRESS 

CITY 

(TTENTION 

OICE NO 

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

[Mil b-
MLV8IS 

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

TYPE OF ANALYSIS Water 

Sampl e 

Identification 

Navajo Well # 3 

Type of 
Analysis 

V' -

...< 

Sample Analysis by: BP 

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

pH: 4/30/81 @ 1400 hrs. 

Method of Analysis: B0D5 - 5 day incubation 

pH:electrode 

mg/liter 

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 CaC0J 2760 
Iron J 0.01 
Lead < 0.001 
Magnesium 250 
Nickel < 0.01 
pH Units 7.4 
Phenols < 0.001 
Alkalinity, "M" 356 
Solids, Total Dissolved 7730 
Sul fate 2720 
Sulfide 0.10 
Zinc < 0.1 

2"2 OO 

S.u 

777 

c~ ^ - c 

. n n t r n l s f o r F n u i r n n m e n c a l P o l l u t i o n . I n c . 

APPROVED BY. 

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

4/ 30/ f t l 



t 

CUSIOVEF. Navajo Refining Cor. 
ADDRESS Drawer 159 

"CITY A r tes ia , NM 88210 
TENTION Ed Kinney 
OICE NO. 104223 

[ 
r t f 

I, 

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

TYPE OF ANALYSIS Water 

Sampl e 

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

Navajo Well # 5 

Sample Analysis by: BP 

Date and Time o f Ana lys is : B0D5 

pH: 4/30/81 & 1400 h r s . 

Method o f Ana lys is : B0D5 - 5 day incubation 

pH:electrode 

4/24/81 @ 1600 hrs. 

Type of 
Analysis mg/ l i ter 

Acidity 36 
A lka l i n i t y , "P" (as CaCOj < 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 i n i t y , "M" 506 
Sol ids, Total Dissolved 16,800 
Sulfate 4290 
Sulfide 0.13 
Zinc < 0.1 

f f 

2Lt. /OO 

O Zr- C 

Cont ro ls 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 

APPROVED BY: 
Elmer D. Mart inez, D i rec to r o f Qual i ty Assurance 

4/30/81 PAGE 7 OF 13 PAGE 



CUSTOMER Navajo Refining Co. 
ADDRESS Drawer 159 

CITV Artesia, NM 88210 
TTENTiotj Ed Kinney 

'VOICE NO. 104223 

ny ri 

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

TYPE OF ANALYSIS Water 

Sample Type of 
Ideriti f icat ion Analysis riig/1 i t e r 

Navajo Well # 7 

tf 

••WKP 

Acidi ty 36 
A l ka l i n i t y , "P" .(as CaCOj < 1.0 
Barium < 0.1 
Biochemical Oxygen Demand 38 
Cadmi um 0.04 
Chemical Oxygen Demand 136 
Chloride 3570 
Chromium 0.002 
Chromium 6+ < 0.01 
Copper 0.004 
Fl uoride 0.3 
Hardness (as CaCOJ 3160 
Iron 0.05 
Lead 0.001 
Magnesium 370 
Nickel < 0.01 
pH Units 8.0 
Phenols < 0.001 
A l ka l i n i t y , "M" 596 
Sol ids, Total Dissolved 14,200 
Sul fate 5600 
Sulfide 0.05 
Zinc < 0.1 

Sample Analysis by: BP 

Date and Time o f Ana lys is : B0D 5: 4/24/81 @ 1600 hrs. 

pH: 4/30/81 @ 1400 hrs. 

Method o f Ana lys is : B0D5 - 5 day incubat ion 

pH:electrode 

7ol 

/, ̂ To o fi 

Contro ls 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. 

APPROVED BY^; 
Elmer D. Mart inez, D i rec tor o f Qual i ty Assurance 

4/30/81 PAGE 8 OF 13 PAGE 



..CUSTOMER 

. '.'ADDRESS 

CITY 

ATTENTION 

rfvOlCE NO 

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

mm & mm 
SAMPLES R E C E I V E D 4/24/81 CUSTOMER ORDER NUMBER P.O. # 20030 

TYPE OF ANALYSIS Water 

Sample 

Identification 

Navajo Well #9 

Type of 

# 

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 
Fl uoride 0.7 
Hardness (as CaCOj 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 

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 

2- ~Zc>Q 

97* o 

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 9 OF 13 PAGE " 



CUCIOMER Navajo Refining Coi' 
ADDRESS Drawer 159 

CITY A r tes ia , NM 88210 
.TTENTION Ed Kinney 

OICE NO 104223 

IP01I! OS 
mis 

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

TYPE OF ANALYSIS Water 

Sample 

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

Navajo Well # 12 

Type o f 
Analysis 

A c i d i t y 
A l k a l i n i t y , "P" (as CaCUj 
Ban* um 
Biochemical Oxygen Demand 
Cadmi um 
Chemical Oxygen Demand 
Chloride 
Chromium 
Chromium 6+ 
Copper 
Fluor ide 

s\0 Hardness (as CaCOj 
11 ' Iron 6 

Lead 
Magnesium 
Nickel 
pH Units 
Phenols 
A l k a l i n i t y , "M" 
S o l i d s , Total Dissolved 
Su l fa te 
Su l f i de 

-v.y r . Zinc 

* Data w i l l f o l l ow on 5 /6 /81 . 

Sample Analysis by: BP 
Date and Time o f Analys is : B0D 5: 4/24/81 @ 1600 h rs . 

pH: 4/30/81 <a 1400 hrs. 
Method o f Analysis:- B0D5 - 5 day incubation 

pH:electrode 

< 
< 

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.DOl 
545 
28,900 
I I , 500 
0.05 
0.1 

Cont ro ls f o r E n v i r o n m e n t a l Po l l u t i on , Inc. 

APPROVED 
Elmer D. Mart inez, D i rec to r o f Qual i ty Assurance 

4/30/81 PAGE 10 OF 13 PAGE " 



-CUSTOMER 

ADDRESS 

CITY 

SOTENTION 

/OlCE NO 

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

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

TYPE OF ANALYSIS Water 

Sampl e Type of 
Identification Analysis mg/liter 

Navajo Well # 13 Acidity 11 
Alkalinity, "P" (as CaCO-) < 1.0 
Barium 0.1 
Biochemical Oxygen Demand 22 
Cadmi um 0.002 
Chemical Oxygen Demand 48 
Chloride 357 

- Chromi um 0.002 
Chromium 6+ < 0.01 
Copper 0.001 
Fl uoride 1.2 
Hardness (as CaCOJ 1570 
Iron J 0.02 
Lead 0.003 
Magnesium 79 
Nickel < 0.01 
pH Units 7.4 
Phenols < 0.001 
Alkalinity, "M" 146 
Solids, Total Dissolved 3200 
Sulfate 1810 
Sulfide 0.04 
Zi nc < 0.1 

/C/V7 

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 

O Zr- O 

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 . 

APPROVED BY; 

Elmer D. Martinez, Director of Quality Assirrance 
4/30/81 PAGE 11 OF 13 PAGE 



-CutTOMER 

-. ADDRESS 

CITY 

ATTENTION 

JVOICE NO. 

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

Mm l: 

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

TYPE OF ANALYSIS Water 

Sampl e 

Identification 

Navajo Well § 16 

Type of 
Analysis 

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/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 
Chromi um < 0.001 
Chromium en- < 0.01 
Copper < 0.001 
Fl uoride 0.44 
Hardness (as CaCOJ 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 B 

C o n t r o l s for E n v i r o n m e n t a l Pollution. Inc. 

Elmer D. Martinez, Director of Quality Assurance 
4/30/81 PAGE 12 OF 13 PAGE ' 



• CUSTOMER Navajo Refining Cor 
ADDRESS Drawer 159 

CITY A r tes ia , NM 88210 
ATTENTION Ed Kinney 
FIVOICE NO 104223 

mm OF 
USIS 

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

TYPE OF ANALYSIS Water 

Sample 

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

Navajo Well # 17 CaC03) "P" (as 

Oxygen Demand 

Oxygen Demand 

6+ 

Type o f 
Analysis 

A c i d i t y 
A l k a l i n i t y , 
Barium 
Biochemical 
Cadmium 
Chemical 
Chloride 
Chromium 
Chromium 
Copper 
Fl uoride 
Hardness (as CaC03) 
Iron 
Lead 
Magnesium 
Nickel -
pH Units 
Phenol s 
A l k a l i n i t y , "M" 
S o l i d s , Total Dissolved 
Sul fa te 
Sul f i de 
Zinc 

Sample Analysis by: BP 

Date and Time o f Ana lys is : B0D 5 : 4/24/81 G> 1600 hrs. 

pH: 4/30/81 @ 1400 h rs . 

Method o f Ana lys is : BODg - 5 day incubat ion 

pH:electrode 

< 
< 

m g / l i t e r 

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 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. 

APPROVED BY-

Elmer D. Mart inez, D i rec to r o f Qual i ty Assurance 
4/30/81 PAGE 13 OF 13 PAGE ^' 



-'CuJ-c-.-ir-

ADORELS 
CITY 

^ W O l C E f.'G 

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

?V»TrVr̂  Tip. T? M// Tr̂ TTr1-. 

MAY 6 1381 

Lll'tksf tV 

mm 
SAMPLES RECEIVED 4 / 2 4 / 8 1 

NAVAJO REFINING Cti 
CUSTOMER ORDER NUMBER P . O - # ?omn 

TYPE OF ANALYSIS Water 

1 !.'' 

Sample 

Identification 

Well Water CaC03) 

CaC03) 

0 

Type of 
Analysis 

Acidity 
Alkalinity, "P" (as 
Barium 
Biochemical Oxygen Demand 
Cadmium 
Chemical Oxygen Demand 
Chloride 
Chromi um 
Chromium 6+ 
Copper 
Fl uo ri de 
Hardness (as 
Iron 
Lead 
Magnesium 
Nickel 
pH Units 
Phenols 
Alkalinity, "M" 
Solids, Total Dissolved 
Sulfate 
Sulfide 
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/liter 

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 

o z- c: 
Controls for Environmental Pollution, Inc. 

APPROVED BY^is 

Elmer D. Martinez, Director of Qua!ity,-Assurance 
4/30/81 PAGE OF 13 PAGE 



CUSTOMER Navajo Refining Co. . any 
ADDRESS Drawer 159 

CITY A r tas ia , NM 33210 
ATTENTION Ed Kinney 

'INVOICE NO. 104223 

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

TYPE OF ANALYSIS Water 

Sample Type of 
Identification Analysis mg/liter 

Navajo Well #12 Phenols < 0.001 

I® 

A p tgfm^ g!f^ftdr :Llnez, Director of Quality 
q / i U ' a i s i i 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 n R n v 5 3 5 1 . 1Q9F; R m i n a . S a n t a F f i I M p u v t M a « J m S 7 t y i 2 



WATER QUALITY OF MONITOR WELLS 
IN REFINERY AREA 



ASSAIGAI 
ANALYTICAL LABORATORIES. INC. 

TO: Geo Science 
500 Copper Ave. 
Albuquerque, NM 

N.W 
DATE: 8 November 1984 
1080, 1040 

ANALYTE SAMPLE ID/ANALYTICAL RESULTS 

11184 
1330 
Well 2 8 

103184 
1432 
Well 45 

103184 
1 240 
Well 46 

Benzene 
To luene 
Echylbenzene 
Xylene s 

<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 
1520 
Well 47 

103184 
1550 
Fire Pond 

Benzene 
A L u e n e 
Echylbenzene 
Xylenes 

NO 3 as N 
NH 4 

CN 
Benzene 
Toluene 
Xylenes 
Echylbenzene 

NO 3 as N 
NH 4 

CN 
Benzene 
Toluene 
Xylene s 
Echylbenzene 

<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 

Well 3 Well 5 We l l 12 

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

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

Well 13 Pond 1 Pond 3 

<0.01 mg/1 <0.01 mg/l <0.01 mg/l 
5.6 mg/ 1 10.6 mg/l 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/1 0 .588 mg/l <0.005 mg/l 
0.389 mg/ 1 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 

Fire Pond Well 47 Well 28 
10/31/83 10/31/84 1 1/1/84 
1550 1520 1330 

phenols 20.0 u g / l 33.0 u g / l 20.0 u g / l 
Cl 134.0 mg/l 122.0 mg/1 101.0 mg/l 
SO 1800.0 mg/l 1400.0 mg/l 2150.0 mg/l 
TDS 3664.0 mg/l 2728.0 mg/l 5192.0 mg/l 
TSS 96.0 mg/l 13588.0 mg/l 720.0 mg/l 
NO 2.18 mg/l 1.79 mg/1 1.63 mg/l 
NH 1.0 mg/l 0.3 mg/l 0.3 mg/l 
Cr <0.01 mg/l <0.01 mg/ 1 <0.01 mg/l 
CN <0.01 mg/l <0.01 mg/l <0.01 mg/l 

Well 45 
10/31/84 

Well 
10/31/84 NOMINAL DETECTION 

w 1432 1240 LIMIT 

Phenols 16.0 ug / l 13.0 u g / l 0.01 ug/l 
Cl 495.0 mg/l 446.0 mg/l 1.0 mg/l 
SO 1650.0 mg/l 2100.0 mg/l 1.0 mg/l 
TDS 3836.0 mg/1 3988.0 mg/l 1.0 mg/1 
TSS 2004.0 mg/l 4084.0 mg/l 1.0 mg/l 
NO 0.10 mg/l 0.80 mg/l 0.1 mg/l 
NH 11.6 mg/1 1.0 mg/l 0 . 1 mg/l 
Cr <0.01 mg/1 <0.01 mg/l 0.01 mg/l 
CN <0.01 mg/l <0.01 mg/l 0.01 mg/l 

REFERENCEStandard Methods f o r rhe Examination of Water and Wastewater", 
15th E d i t i o n , APHA, N.Y., 1980. 

An in v o i c e f o r services i s enclosed. Thank, you f o r c o n t a c t i n g Assaigai 
L a b o r a t o r i e s . 

S i n c e r e l y , ^ 

Jen n i f e r V. Smith, Ph.D. 
Laboratory D i r e e t o r 

»73G0 Jefferson, N.E. •*• Albuquerque. New Mexico87!09-



TEL Weathering Area 

Geraghty & Miller^ Ing, 
pgradient 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 



Geraghty & Miller, Inc. 
Upgradient 

Colony Landfarm 

Well 
31 32 

7.31 

25544.5 

41.5 

0.06 

1.08 

0.001 

100 

0.01 

0.1 

0.001 

0.001 

1.15 

0.002 

0.0004 

0.1 

0.01 

0.01 

ND 

7.41 

2693 

102.3 

0.01 

0.311 

0.001 

35.4 

0.01 

0.1 

0.001 

0.001 

1.28 

0.001 

0.0004 

0.1 

0.01 

0.01 

ND 

Downgradient 
Wells 
33 

pH 

Spec Cond. 

TOC mg/l (*) 

TOX ug/l 

Chloride (*) 

Iron 

Manganese 

Phenols 

Sodiu 

Sulfate (*) 

Arsenic 

Barium 

Cadmium 

Chromium 

Fluoride 

Lead 

Mercury 

Nitrate 

Selenium 

Silver 

Pest & Herb 

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 
12-2-82. 

7.41 

3590 

64.5 

0.01 

0.521 

0.001 

44.4 

0.01 

0.1 

0.001 

0.001 

2.70 

0.001 

0.0004 

0.1 

0.01 

0.01 

ND 

34 

7.30 

2563 

26 

1.81 

0.567 

0.001 

88.5 

0.01 

0.1 

0.001 

0.004 

1.28 

0.005 

0.0004 

0.1 

0.01 

0.01 

ND 

taken 

21 



QUALITY OF WATER IN 
EVAPORATION PONDS 



ASSAIGAI 
ANALYTICAL LABORATORIES. INC. 

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

DATE: 8 November 1984 
1080, 1040 

ANALYTE SAMPLE ID/ANALYTICAL RESULTS 

11184 
1330 
Well 2 8 

103184 
1432 
W e l l 45 

103184 
1240 
Well 46 

Benzene 
Toluene 
Echylbenzene 
Xylene s 

<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 

i -

103184 
1520 
W e l l 47 

103184 
1550 
Fire Pond 

m Benzene 
•H M.uene 

^ K i y l benzene 
T 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 W e l l 12 

NO 3 as N 
NH 4 

CN 
Benzene 

! Toluene 
Xylenes 
Echylbenzene 

NO 3 as N 
NH 4 

CN 
Benzene 
Toluene 
Xylene s 
E c hy1benz ene 

<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 . 4 
CN 

; Benzene 
Toluene 
Xylene s 

j Echylbenzene 

Pond #1 
floating film 

0.617 mg/l 
0.467 mg/l 
0.463 mg/l 
0.201 mg/l 

NOMINAL DETECTION LIMIT 

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 

S i n c e r e l y , 

Je|h\nirerJ v. Smich, Ph.D. 
LaVoracory D i r e c t o r 

1 



-Co' i ror.'.LR 
ADDRESS 

CITY 
ATTENTION 

INVOICE NO 

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

y 

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

TYPE OF ANALYSIS Water 

Sampl e Type of 
Identification Analysis mg/l i ter 

Navajo East Pond Acidity 10 
A lka l in i ty , "P" (as CaCOJ < 1 
Barium < 0.1 
Biochemical Oxygen Demand 72 
Cadmium 0.002 
Chemical Oxygen Demand 225 
Chloride 1632 
Chromium 0.1 
Chromium 6+ < 0.01 
Copper 0.002 
Fluoride 5.8 

/ Hardness (as CaCO^) 1160 
Oy- Iron 6 0.1 

Lead < 0.001 
Magnesium 110 
Nickel < 0.01 
pH Units 7.2 
Phenols < 0.001 
A lka l in i ty , "M" 214 
Sol ids , Total Dissolved 4920 
Sulfate " 1520 
Sulfide 0.36 
Zinc < 0.1 

/ 

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: B0D5 - 5 day incubation 

pH:electrode 

APPROVED 

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 
Telfiohone 505/9P,?-QR<11 

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



-cuyr-v.-LR Navajo Ref ining Con 
ADDRESS Drawer 159 

CITY A r tes ia , NM 88210 
ATTENTION Ed Kinney 

INVOICE NO 104223 

•y 

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

TYPE OF ANALYSIS Water 

. Sample Type of 
Identification Analysis mg/l i te r 

Navajo Middle Pond Acidity 29 
Alkalinity, "P" (as CaCOJ < 1 
Barium < 0.1 
Biochemical Oxygen Demand 116 
Cadmium 0.002 

•' •':r.. 
Chemical Oxygen Demand 363 
Chloride 1468 
Chromium 0.1 
Chromium 6+ < 0.01 
Copper < 0.001 
Fl uoride 7.4 
Hardness (as CaCO,) 1060 
Iron 6 0.06 

/ Lead < 0.001 
• / Magnesium 96 

Nickel < 0.01 
pH Units 7.4 
Phenols 0.027 
Alkalinity, "M" 349 
Solids, Total Dissolved 4020 
Sul fate 1050 
Sulfide 13.4 
Zinc < 0.1 

' '4 
Sample Analysis by: BP 

Date and Time of Analysis: B0D5: 4/24/81 (3 1600 hrs. 
pH: 4/30/81 @ 1400 hrs. 

Method of Analysis: BOD, - 5 day incubation 

pH:electrode 

-

y 

Cont ro ls f o r E n v i r o n m e n c a l Po l l u t i on , Inc. 

P.O. Box 5351 . 1925 Rosina . Santa Fe, New Mexico 37502 

APPROVED BY-< 

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



-CUSTOMER 

. ADDRESS 

CITY 

ATTENTION 

INVOICE NO 

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

SAMPLES RECEIVED 4 / 2 4 / 8 1 CUSTOMER OROER NUMBER P r H „ fl?nmD 

TYPE OF ANALYSIS Water 

Sample 

Identification 

Navajo West Pond 

Type of 
Analysis 

/ 

Sample Analysis by: BP 

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

pH: 4/30/81 (3 1400 hrs. 

Method of Analysis: B0D5 - 5 day incubation 

pH:electrode 

mg/liter 

Acidity 13 
Alkalinity, "P" (as CaCOJ < 1 
Barium 0.2 
Biochemical Oxygen Demand 116 
Cadmium 0.003 
Chemical Oxygen Demand 102 
Chloride 918 
Chromium 0.04 
Chromium 6+ < 0.01 
Copper < 0.001 
Fluoride 6.6 
Hardness (as CaC0J 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 
Sul fide 25.1 
Zinc < 0.1 

O Z- O 

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 
TcleDhone 505/932-9841 

APPROVED 8 * ^ = 

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



CHEMICAL ANALYSES OF GROUND1 WATER AND SURFACE WATER 
NEAR THE EVAPORATION LAGOONS 

SAMPLES TAKEN 4/85 



5 00, Co,p P i er N .W. Suite 325 X- - V 0 4 4 1 R * V I S E I > : : ^ : : ^ ^ 
• A l b u q u e r q u e , ; ™ - ^ 
5 0 0 - C W ? r . y N < w . s u i t e ' ' 3 2 5 r 

" P e . NM 87102 •-• ; -v??:v.>4i*;^ ' 

Pecos River 
854100910 

,12564.0 mg/l ' • f ' } V ™ ' 0 U » A O 8 / * 0 

Navajo Pt/CW2<J ^ »• ' 

9000.0 umhos/an, 
7314.0 mg/i 
<0.001 mg/i 

• tajboVo-'>*2' S ? . A c f t » PH.D. 

(505] 345-8964 



; v .Sample in ; 

f{ N a^Jo P c 2 854110701 

,.' -^Navaio Pc /. oe«;::;::"V* "'Hr W7-r 

No benzene.: to]»»«-V^>—- " -"V' 

.•-VS. v . . ii' 

' fc^SNfe invoice 'tor ^ v ^ j M . 

.-.•::'.4i.'r-'. . 
• TQank you fori , , — . A « . . . 

Dareocor 

••• ; : ; N ; ' # : f ^ S r ; ......... ...... • 

7300 Jefferson, NE . A,hl " . 



teoscience 
onsuftants, Ltd. 

500 Copper Avenue N / 
Suite 220 v 
Albuquerque, New Mexico 87102 

Sample Log atyon (r^iz 
Date * / / s ' f a 

CLitNl 
LAB 

DATE RECEIVED 
DATE ANALYZED 

JALITY ANALYSIS 

^ 4 3 OAJ MAP 

' 2 
SAMPLING CONDITIONS 

Samp. Type j/Jst l( L^aSfcU. 
Color C(o,^ 

Odor/Taste xJw 
Water Level O 

Datum r^...^TZp 

Remarks on sampling and preservation xScCJbd J Jn AK a 

pH 
Cond 
Temp 

Flow Rate 
Elevation 

,^ nnn >, WATER CHEMISTRY 

K l l i t e r plastic cool to 4° C 
L j v.a mg/1 [] HC03 mg/l 
[] Mg 
[] K 

i l Na 
Si 

mg/l 
mg/l 
mg/l 

r . mg/l 
fr£JDS /3,,?9V nig/1 

[J C03 

[ ] Cl 
[] F 
[] S04 

[ ] TSS 

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

TTAS 
[] 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/1 
_mg/l 
jtig/1 
mg/l 

[ ] N03 

[ ] NH4. 

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

[] Xyl 

. _ VOA bottles 
n z A/ib mg/l [ ] To! 

mg/l [ ] SCAN 
mg/l 

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

Cl is present) 

Remarks on Analyses: 

mg/l 
250 ml glass H3PO4 CuS04 

"•"Phenol mg/l 

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

CHAIN 

Shipped or delivered to lab by 
Date Time 

I hereby cer 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 
Jadress 
Attn: 

RECEIVING LABORATORY 

Al 1 Samples received intact. 
List samples missing or damaged 

Date Received ̂ -VJ~>£T~ Time /OjH /97U 
Accepted by 



beoscKtnce 
onsul 

500 Copper Avenue N; 
, i t a n t s - — Suite 220 ^ 

Albuquerque, New Mexico 87102 

CLitNl 
LAB 

DATE RECEIVED 
DATE ANALYZED 

ft * 
Sample Lopa^ion 
Date 

TER QUALITY ANALYSIS 

/coo ' £tT 
Collected By 

SAMPLING CONDITIONS 

Samp. Type (A>(( cJ<A» 
Color fZM 

Odor/Taste / 
Water Level A' O. fA 

Datum /3_̂ „ 

pH 
Cond 
Temp /_s 

Flow Rate 
Elevation 

Remarks on sampling and preservation^ 

1 l i t e r plastic cool to 4° C 

WATER CHEMISTRY 

[] 
[] Mg 
[] K 

J ] Na 
I Si 
JxJ TPS ^f,x2. mg/1 

_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 

[] N03 

[ ] NH4_ 

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

250 ml glass TOX mi 

(use 6.25 mg NaS04 i f free 
Cl is present) 

Remarks on Analyses: 

g/1 

7"A? 
] 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 
[3 Hg 

2 - VOA bottles 
M' Benz A/vQ mg/l [ ] Toi 
1] Xyl mg/l [] SCAN" 

250 ml glass H3PO4 CuS04 
TTPhenol mg/l 

_mg/l 
_mg/l 
_mg/l 
_mg/l 
_mg/l 

mg/l 

[ ] Gr Al mg/l [ ] Gr Bet 

-^J-L 

mg/l 

CHAIN OF CUSTODY 

Shipped or delivered to lab by 
Date / " Time 

I hereby certify that to the best ofmy 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. 

jnature 
iress 

Attn: 

RECEIVING LABORATORY /)<£/))C=>A-^ 

Date Received 

All Samples received intact. 
List samples missing or damaged 

Accepted bv 



r—^nfTTtw 500 Copper Avenue NJ 

Albuquerque, New Mexico 87102 

CLitNl 
LAB 

DATE RECEIVED 
DATE ANALYZED 

WATER QUALITY ANALYSIS 

Sample Location AIAUAA(> * H? * J , 
Date ?////_ Time ^^X/ Collected By ••<£ AU^c£> 

SAMPLING CONDITIONS 

Samp. Type i ^ o ( ( 
Color 

Odor/Taste 
Water Level 

PH 

/I' /Q 

Cond £Z3cxD 
Temp / ^ f <c 

Flow Rate 
Datum p.- r T„r Elevation 

Remarks on sampling and preservation JK^'Jol tjj/ c Lo u cJ 

ETC- 8 5 , 0 0 0 
if 1 li t e r plastic cool 

WATER CHEMISTRY 

[] Ca 
[] Mg 
[] K 
[] Na 
[] Si 
K TDSĵ ___mg/l 

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

[] HC03 

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

[ ] TSS " 

to 40 C 
mg/l 
mg/l 
mg/l 
mg/l 
mg/l 
mg/l 

TT~" 
[ ] Ba 
[] Cd 
[ ] Cr 
[ ] Pb 

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

[] Ag 
[] Se 
[] Fe 
[J Mn 
[J 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 

X. VOA bottles 
Y\ Benz A/O mg/l [ ] Toi 
[JXyl mg/l [] SCAN" 

250 ml glass H3PO4 CuS04 
n~Phenol mg/l 

mg/l 

[] Gr Al _mg/l [ ] Gr Bet m< g/1 

CHAIN/OF CUSTODY 

Shipped or delivered to lab by 
Date Time 

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 w — / -> v»«iip/ 1 iiiy UIIU una * J + 

elivery to the laboratory. 

Signature 
Address 
Attn: 

RECEIVING LABORATORY 

All Samples received intact. 
List samples missing or damaged 

/ A 1 



r oo^S^T tH 500 Copper Avenue NJ C^nsutants, Ltd. S u j t e 2 g 

Albuquerque, New Mexico 87102 

LL i hNI 
LAB 

DATE RECEIVED 
DATE ANALYZED 

Sample Location 
Date 4 In las. Time 

WATER QUALITY ANALYSIS 

/Pf«^<o Af r / PrnA. 
^ J 2 _ ZoUe6ted By < Q _ 

SAMPLING CONDITIONS 

Samp. Type 
Color 

Odor/Taste 
Water Level 

Datum 

pH 
Cond 
Temp 

Flow Rate 
Elevation 

Remarks on sampling and preservation 

WATER CHEMISTRY 
r C fOOyCOO 

li€e"r plastic cool to 

M TPS S7fiA '"g/"' 

[ ] 
[ ] 
[ ] 
[ ] 
[ ] 
[ ] 

HC03 

co 3: 
Cl 
F 
SO4 " 
TSS " 

40 C 
mg/l 
mg/l 
mg/l 
mg/l 
mg/l 
mg/l 

[] 
[ ] 

NO3 
NH4" 

500 ml plastic H2SO4 to 
mg/l 
mg/l 

[] 
[ ] 
TOC 
TKN 

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

Cl is present) 

Remarks on Analyses: 

mg/l 

pH 2 
_mg/l 
_mg/l 

As 
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 

Benz 
i r x y i " 

__ VOA bottles 

mg/l [J 
To! 
SCAN" 

250 ml 
TTPhenol 

glass H3PO4 CuS04 
mg/l 

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

mg/l 

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

CHAIN 

Shipped or delivered to lab by 
Date , v. 

I hereby cer t i f y that to the / best of my knowledge water samples (amt/size 
) were obtained to accordance with 

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

Signature "f^ST) RECEIVING LABORATORY AsM~'Ce/H 
Address 
Attn: 

« — A l l Samples received intact. 
List samples missing or damaged 



i u S S S E L t 500 Copper Avenue NK 
Suite 220 x 

Albuquerque, New Mexico 87102 

CLitNl 
LAB 

OATE RECEIVED 
DATE ANALYZED 

WATER QUALITY ANALYSIS 

Sample Location 
Date 4U/*s 

P>cni_ fi 
Time io Collec/ted By 

SAMPLING CONDITIONS 

Samp. Type P,^ t J j M L . 
/

C o l o r ^\c.u.iL-r..±J 
Odor/Taste ^ i • — 
Water Level 

Datum 

pH 
Cond 
Temp 

Flow Rate ̂ _ 
Elevation 

Remarks on sampling and preservation C^^/Cc 

0, -Zen K i ^ L 

WATER CHEMISTRY 

&TPS «7 ? / < y mq/U [ ] TSS 

[3 
[3 

500 
N03_ 
NH4_ 

ml plastic H2SO4 
mg/l [ ] TOC 
mg/l [ j TKN 

to 

; 250,*8ft glass TOX 
(use 6.25 mg waS04 i f free 

Cl is present) 

mg/l 

pH 2 
_mg/l 
_mg/l 

C 
mg/l 

500 ml 

U As 
plasti 
mg/l 

c HNO3 to pH 2 
f] Aq y mq/l 

mg/l [] Ba mg/l [] Se mg/l 
mg/l [3 Cd mg/l [] Fe * mg/l 
mg/l 
m ~ / l 

•••»/ > 

[ ] Cr mg/l [] Mn mg/l mg/l 
m ~ / l 

•••»/ > 
[J Pb m— /1 • [ ] H5 mg/l 

mg/l 

Benz 
Xyl " 

2- VOA bottles 
mg/1 [ ] 
m g/1 [3 

Toi 
SCAN" 

mg/l 

250 ml 
TTPhenol 

glass H3PO4 CuS04 
mg/l 

[ ] Gr Al ng/1 [3 Gr Bet mg/l 

Remarks on Analyses: 

CHAIN OF CUSTODY 

Shipped or delivered to lab by 
Date / ' Time 

I hereby c e r t i f y t h a t t o the best o f my. knowledge water samples (amt / s i ze 
) were obta ined to accordance w i t h ' -

(Owner) sampling and ana l ys i s p lan and are s a f e l y c o n t a i n e r i z e d and labe led f o r 
^ d e l i v e r y to the l a b o r a t o r y . 

S ignature RECEIVING LABORATORY / ^ 5 > / f - / £ / £ / 
Address 
A t t n : 

A l l Samples rece ived i n t a c t . 
L i s t samples miss ing or damaged 



r ^ J T ^ Z ^ . A 500 Copper Avenue N; totants, ltd. S u . t e _ J 1 

Albuquerque, New Mexico 87102 

LLItNI 
LAB 

DATE RECEIVED 
DATE ANALYZED 

WATER QUALITY ANALYSIS 

Sample Location P,.,or^ Jar?' r ^ ^ y ^ ^ j ^ u < ^~Act~a^/^uJ 

Date <!/"/? Time _____ •Collected By 

Samp. Type u\,j. 
Color 

Odor/Taste 
Water Level 

Datum 

SAMPLING CONDITIONS 

pH 
Cond 
Temp 

Flow Rate 
Elevation 

Remarks on sampling and preservation 

[ ] 
[ ] 
[ ] 
[ ] 
[ ] 

Mg 
K 
Na 
Si 

1 l i t e r plastic cool to 

WATER CHEMISTRY 

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

^TDS &AXfs mg/1 

[] 
[ ] 
[ ] 
[ ] 
[ ] 
[ ] 

HC03 

co 3: 
Cl 
F 
S04 " 
TSS ~ 

40 C 
mg/l 
mg/l 
mg/l 
mg/l 
mg/l 
mg/l 

[] 
[ ] 

N 03-
NH4_ 

500 ml plastic H2SO4 to 
mg/l [ ] TOC 
>g/l [ ] TKN 

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

Cl is present) 

Remarks on Analyses: 

pH 2 
mg/l 
mg/l 

As 
Ba 
Cd 
Cr 
Pb 

500 ml plastic HNO3 t o PH 2 

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

[] 
[ ] 
[ ] 
[ ] 
[ ] 

Ag 
Se 
Fe 
Mn 
Hg 

K 
[ ] 

Benz 
Xyl 

VOA bottles 
MA mg/l [ ] 

mg/l [ ] 
Toi 
SCAN" 

250 ml 
TTPhenol 

glass H3PO4 CuS04 
mg/l 

[ ] Gr Al mg/l [ ] Gr Bet_ 

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

mg/l 

-̂ V-c 

mg/l 

Shipped or del ivered to lab by 
Date 

I hereby ce 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 

All Samples received intact. 
List samples missing or damaged 



APPENDIX C 
PROPOSED CHANGES IN RCRA REGULATIONS 



Federal Register / Vo». 50. No. 28 / Monday. February 11, 1985 / Proposed Rules 5637 

Dated: December 26.1984 
Valdai V. Adamktu, 
Regional Administrator. 
[FR Doc 65-3330 Filed 2-6-45:6:45 em] 
BILUMG COOE I S H 60 M 

40 CFR Part 261 

IWH-FRL-2776-3] 

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 

•
astewater treatment processes, and 
ot to any wastes from secondary 

wastewater 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-582), 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. 401 M Street SW„ Washington 
D.C. 20460. and is available for viewing 
from 9:00 a.m. to 4:00 p.m.. Monday 
through Friday, except legal holidays. 

FOR FURTHER INFORMATION CONTACT: 
RCRA Hotline, toll-free at (BOO) 424-9346 
or at (202) 382-3000. 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 

«i May 19.1980. as part of its final 
interim final regulations 

implementing Section 3001 of RCRA. 
EPA published (in interim final form) a 
list of hazardous wastes (Subpart D of 
40 CFR Part 281). which included five 

wastes generated by the petroleum 
refining industry (J 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.1 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. 

II. Availability of Data 
Since the close of the comment period 

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

• Storm runoff ponds 
• Primary settling ponds 
• Flocculation tanks 
• Sumps 
• Emulsion tanks 
• Induced air flotation tanks 
• Evaporation ponds 
• Equalization ponds 
• Clarifiers 
• Cleaning chemicals pits 
• Ponds with an oil skimmer 
The sludges from these sources have 

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

1 F-nvirex. Inc. l» • manufacturer of aewage. water 
and watte treatment, and water conditioning 
equipment for many uaea. including application! in 
tbe petroleum refining Industry. 

toluene at maximum concentrations of 
4600 and 11.000 ppm. respectively. 
Benzo(a)pyrene. chrysene, and pyrene 
also are present in these sludges at 
maximum concentrations ranging from 
600 to 1700 ppm. 

Copies of these new data are 
available for public inspection in the 
RCRA Docket Room S212A. Comments 
are solicited only on the new data. 
These comments must be received by 
EPA on or before March 13.1985 to 
ensure their consideration 

III. Clarification of Scope of Listing 

As described above, the Agency 
proposed to amend the descriptions of 
the K048 and K051 listings in response to 
a rulemaking petition submitted by 
Envirex. Inc. (See 45 FR 74893. 
November 12.1980). The petitioner 
argued that tbe 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/Bolids/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 agTeed 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 
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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 (e^., 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.* 

List of Subjects Lu 40 CFR Part 281 

Hazardous materials. Waste 
treatment and disposal. Recycling. 

Dated: February 5. 1985. 
lack W. McGraw, 

Acting Assistant Administrator. 

[FR Doc. 65-3331 Filed 2-6-85; 6:45 am] 
B1ULMM OOOC 1640 tO-el 

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 lifting document and the 

I
Envirex rulemaking petition are available in the 
public docket at the addresa cried abova. 
* 'The Agency aJao ia concerned however, with 
•econdery atudget lrom biological treatment oi 
refinery wastewater*. To thia end. we are currently 
evaluating theae waalea at part of the petroleum 
refining induatry arudies program to determine 
whether they alao ahould be liated aa hazardou*. 

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. 
OATES: Written comments must be 
received on or before April 12.1985. 
ADDRESS: Comments should be sent to: 
NIH Regulations Officer. National 
Institutes of Health, Building 31, Room 
3B03, 9000 Rockviile Pike. Bethesda, 
Maryland 20205. All 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) 496-4608. 
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 
S 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 5 64.7 which 
cover matters now governed by 45 CFR 
Part 74 would be removed. The 
reference to review by an advisory 
council in former § 64.3 has been 
removed because the programs which 
require it are no longer in the regulations 
and section 393 of the Public Health 
Service Act which authorizes NLM 
training grants, does not require it. 

The following statements are provided 
for the information of the public 

1. These regulations revise existing 
regulations to improve readability, 
remove obsolete provisions, and permit 
certain fees to be recovered. The 
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. 59e.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. 



APPENDIX D 

FEBRUARY 18, 1985 SUBMISSION TO NMOCD 



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 e f f l u e n t 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 fin a l 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. 



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, Oickerson 
M. David Boyer, NMOCD (2 copies) 



/ 

WATER USAGE 

CITY WELL TOTAL 

June, 1984 23,695 X 103 g a l 5,400xl03 gal 29,095,000 gal 

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 



EFFLUENT FLOW OATA 

DATE GPD PH 

6-6-84 342,720 12.0 

6-7-84 361,440 12.5 

6-8-84 361,440 n . 0 

6-9-84 361,440 13. Q 

6-H-84 361,440 12.0 

6-12-84 Cleaning ditch north of the FCC 13.5 

6-13-84 303,384 n.o 

6-14-84 342.720 13.0 

6-15-84 342,720 13.5 

6-18-84 342̂ 720 9.5 

6-20-83 361,440 9.0 

6-21-84 342,720 9.0 

6-22-84 342,720 io.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 10.5 

6-29-84 361,440 n . 0 

6- 30-84 380,160 n.5 

7- 2-84 342,720 12.5 

7-3-84 342,720 io.O 

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-H-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.0 

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 io.O 

8-8-84 361,440 n.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 



( 

DATE 

8-23-84 

8-24-84 

8-27-84 

8-28-84 
8-29-84 

8-30-84 

8- 31-84 

9- 5-84 

9-6-84 

9-7-84 

9-10-84 

9-11-84 

9-12-84 

9-13-84 

9-14-84 

9-17-84 

9-18-84 

9-19-84 

9-20-84 

9-21-84 

9-24-84 

9-25-84 

9-26-84 

9- 27-84 

10- 1-84 

10-2-84 

EFFLUENT FLOW DATA 

GPD 

380,160 

361,440 

361,440 

380,160 
361,440 

380,160 

380,160 

380,160 

380,160 

380,160 

380,160 

361,440 

380,160 

380,160 

361,440 

342,720 

361,440 

380,160 

361,440 

342, 720 

342,720 

361.440 

342,720 

342,720 

361,440 

342,720 

CONT. 

PH 

10.0 

9.0 

9.5 

8.5 
10.0 

8.0 

7.5 

7.0 

8.0 

8.0 

8.5 

9.5 

11.0 

9.5 

11.0 -

11.5 

9.0 

7.0 

9.0 

9.0 

8.5 

8.5 

10.5 

n.o 
10.0 

9.5 



( 

EFFLUENF FLOW OATA 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 



( ( 

EFFLUENT FLOW DATA CONT. 

DATE GPD P H 

11-8-84 380,160 8. 5 

11-9-84 380,160 7mQ 

11-10-84 342,720 8 i 0 

11-11-84 342,720 q_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 1 0. 0 

11-23-84 342,720 9 > 0 

11-26-84 380,160 8.5 

11-27-84 398,880 1 0.o 

11-28-84 419,040 10.5 

11-29-84 419,040 8 > 0 

11- 30-84 380,160 i 0 . 0 

12- 3-84 398,880 n.5 

12-4-84 398,880 1 0. 5 

12-5-84 380,160 1 3 > 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 1 1 > 5 

12-12-84 398,880 9 - 0 

12-13-84 419,040 q n 



( 

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 io:o 

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 

1-25-85 361,440 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 
CKECilCAL ANALYSES Of SELECTED WASTE 

STREA.1S AT NAVAJO REFINERY (AFTER &RANVOLO, I98<> 
(VALUES IN BG/L EXCEPT NHERE NOTED)' 

KQCC 3-103 
STANDARDS 

CRUDE UNIT 
PROCESS 

<M. «n, «i3) 

CAT. CRACKER 
PROCESS 

8EF0RE SOUR KATER 
STRIPPER 

SOUR KATER 
STRIPPER 
EFFLUENT 
(tl?) 

ALKY. NEUTRALIZING 
SEKER 
(16) 

ND 4 SD 
DESALTERS 
(13, *?? 

As 
Ea 
Cd 
Cr 
CN 

F 
Pt) 
Hg 
NO, 
Se 
Ag 
U 
Cl 
Cu 
Fe 
Kn 
SO4 

TDS 
Zn 
pH 
Al 
h 
Cc 
flo 
Ni 
Phenols 
TSS 
Cond. 
COD 
NH-
c 

<0.1 
<0.1 

1.3 

<0.1 

805 
(0.1 
4.3 

9.9 

120? 
78 
64 

<0.1 
<0.1 

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 

170? 
256 
7.7 

7.8 
<0.1 

10.8 

<1.0 

7.8 

2872 
18-8 
3.6 

2524 

0.26 

8670 
<1 
!.< 

600 
5.0 
'1.0 



( 

Table 5-2 (continued) 

BOILERS 

WQCC 3-103 

PARAMETERS 

S.D. 

BOILER 
BL0N00KN 

<I2) 

N.D. 

HIGH 
PRESSURE 
BOILER 

(118) 

N.O. 

LOU 
PRESSURE 
BOILER 
<«12) 

As 
Ba 
Cd 
Cr 
CN 
F 
Pt 
Hg 
NO] 
Se 
Ag 
U 
Cl 
Cu 
Fe 
Hn 
SO 
TDS 
Zn 
pH 
Al 
B 
Co 
do 
Ni 
Phenols 
TSS 
Cond. 
COD 
NH, 

.004 
<.l 
(.01 
<.05 

3.1 
.18 

.2 

<.05 
(.05 
127 
<.03 
1.? 
.07 
1549 
4220 
.06 

11.6 
<1.0 

<.0l 
<.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 
(.1 
<.01 
<-05 

1.5 

.05 

<.05 
(.03 
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 

WCC 3-103 
STANOARDS 

As 
Ba 
Cd 
Cr 
CN 
F 
Pb 
Hg 
N 0, 
Se 
Ag 
U 
Cl 
Cu 
Fe 
fin 
SO 
TDS" 
Zn 
pH 
Al 
B 
Co 
Ro 
Ni 

Phenols 
TSS 
Cond. 
COO 
NH. 

N.D. COOLING 
TOWER 
BLONDOM* 

(110) 

.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 

1850 
0 

S.D. 
ALKY 

COOLING TONER 
BLOWDOWN 
(11) 

<.001 
(.1 
<.01 
1.03 

4.4 
.05 

.75 

<.05 
<.05 
53 

<.03 
.5 
.07 

1461 
2732 
28 
6.9 
<1.0 

.01 
<.5 
(.07 

0 
0 

S.D. 
TCC COOLING 
TONER 
BLOKOOKN 

.011 
<.l 
(.01 
(.05 

2.2 
(.03 

(.05 
(.05 
44 

(.03 
(.05 
(.03 
1236 

1694 
(.01 
7.7 
1.0 

.02 
(.3 
(.05 

67 
108 

N.D. 
FCC 

COOLING TONER 
BLOKDOKN 
(116) 

.001 
(.1 
(.01 
0.22 

1.6 

(.05 
(.05 
47 

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

.01 
/ c 
'. . J 

(.05 

C 
1800 
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RIO GRANDE BASIN 3*7 

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

LOCATION.—Lat 32*50'25", long 104'19,23", i n NŴ NWH sec.18, T.17 S., R.27 B., Eddy County, Hydrologic Unit 13060007, 
near l e f t bank on downstream end of bridge pier on State Highway 83, 4.3 mi (6.9 km) east of Ar 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 mile 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 to June 1909, August 1909 to current year. Monthly discharge only for some periods, 
published in WSP 1312 and 1712. Records for Aug. 22-31, 1934, and October 1936 to April 1937, published in WSP 763 
and 628, respectively are not reliable and should not be used. Prior to February 1936, published as 'near Bay ton." 

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(K), 193S-36(M), 1937, 1939(H), 1941(M}. See also PERIOD OP RECORD. 

GAGE.—Water-stage recorder. Datua of gage i s 3,291.92 f t (1,003.376 ra) National Geodetic V e r t i c a l Datum of 1929. 
Prior to Aug. 27, 1914, nonrecording gage and Aug. 27, 1914, to 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 datua. Feb. 21, 1936, to 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 . Plow 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 of 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 hmVyr) • 
EXTREMES FOR PERIOD OF RECORD.—Maximum discharge probably occurred May 30, 1937, when a discharge of 51,500 f t 3 / s 

(1,460 ra3/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 i n use: no flow at times i n 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 a t 
32,030 f t V s (2,320 n V s l . The second highest flood occurred July 25, 1905, discharge below Rio Penasco, 
:", 300 f t 3 / c !1,120 T. /s) i hased on gain i n storage and s p i l l from Lake McMillan. The floods i n August 1893 
and October 1904 daraaged McMillan Dar. dad washed out .-walor. 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. IM CUBIC FEET PER SECOND, KATER TEAR OCTOBER 1979 TO SEPTEMBER 1980 
MEAN VALUES 

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

t 2S 165 54 62 83 49 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 19 131 56 62 106 51 22 148 . 19 593 72 11 
S 13 128 56 60 94 48 21 131 17 617 45 9.6 

6 12 114 58 59 86 46 20 103 16 641 39 12 
1 13 103 59 60 80 45 21 83 11 655 SO 11 
8 14 93 59 60 71 42 22 83 8.9 718 71 8.9 
9 17 87 57 54 72 41 21 71 8.2 740 52 3» 
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 34 34 105 6.4 715 46 1070 
13 13 - 76 57 57 70 39 468 84 4.9 720 50 497 
14 15 75 64 57 72 38 638 ' 51 5.2 715 55 537 
15 15 70 62 58 72 37 619 44 16 698 44 564 

16 IS 64 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 75 36 680 64 4.7 718 49 216 
1« 739 64 70 SO 74 34 670 132 4.7 715 77 169 
70 780 62 66 50 72 30 672 98 4.7 710 31 . 140 

21 444 54 68 53 74 28 "692 64 4.1 725 25 114 
22 183 59 68 59 69 25 640 53 4.1 730 35 93 
23 JM 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 58 17 732 30 487 690 12 75 

26 873 57 64 94 55 16 808 29 574 700 11 125 
27 905 56 64 83 52 14 795 28 540 690 14 248 
28 877 55 64 83 51 IS 715 27 547 695 12 359 
2« 393 54 64 83 51 17 735 24 571 730 9.6 >35 
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 2108 1033 12612 2582 3984.4 21165 1668.6 6327.5 
MEAN 264 92.3 61.9 64.4 72.7 33.3 420 83.3 133 683 53.8 211 
MAX 905 165 74 87 106 51 808 417 595 750 217 1070 
MIN 12 54 54 50 51 14 18 24 4.1 534 9.6 8.9 
AC-rT 16240 4900 3810 3960 4180 2050 25020 5120 7900 41980 3310 12550 

CAL TR 1979 TOTAL 53623.1 MEAN 147 MAX 1170 MIN 3.9 AC-FT 106400 
*TR TR 1980 TOIML *6»51.5 MEAN 180 MAX 1070 MIN 4.1 AC-FT 131000 



148 RIO GRANDE BASIN 
08396500 PECOS RIVER NEAR ARTESIA, NM 

WATER-QUALITY RECORDS 
Continued 

PERIOD OF RECORD.—Water years 1937 t o current year. 
PERIOD OF DAILY RECORD.— 
SPECIFIC CONDUCTANCE: July 1937 to current year. 
WATER TEMPERATURES: A p r i l 1949 to current year. 
SUSPENDED SEDIMENT DISCHARGE: January 1949 to current year. 

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

Sept. 23, 1974. J . . ̂  
WATER TEMPERATURES: Maximum, 36.0'C July 27, 1966, July 25, 1969i minimum, 0.0«C on many days during winter 

months of most years. 
SEDIMENT CONCENTRATIONS: Maximum d a i l y , 21,300 mg/L Aug. 1, 1962; minimum d a i l y , no flow on many days during 

July 1953, July and August 1954, July 1957, July t o 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 during July 1953, July and August 1954, July 1957, July 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 July 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. 19s minimum d a i l y , 0.20 ton (0.18 tonne) June 18. 

CHEMICAL ANALYSES, WATER YEAR OCTOBER 1979 TO SEPTEMBER 1980 

DATE 

OCT 
12.. 
NOV 
09.. 
DEC 
05.. 

JAN 
18.. 

FEB 
26.. 
MAR 
25.. 
APR 
30., 
MAY 
27.. 

JUN 
24.. 

JUL 
22.. 
AUG 
26.. 
SEP 
29.. 

TIME 

0912 

0945 

0845 

1030 

1000 

0945 

0930 

1030 

1030 

1000 

1030 

1030 

STREAM-
FLOW, 
INSTAN
TANEOUS 
(CFS) 

(00061) 

13 

87 

56 

51-

55 

17 

738 

28 

419 

730 

11 

235 

SPE
CIFIC 
CON
DUCT
ANCE 
(MICRO
MHOS) 

(00095) 

13800 

4050 

7300 

8700 

8770 

14900 

2170 

6250 

3600 

1200 

7200 

2800 

PH 
FIELD 
(UNITS) 
(00400) 

8.1 

8.5 

8.5 

8.6 

8.4 

8.3 

8.1 

8.2 

7.9 

8.2 

8.3 

8.1 

.TEMPER
ATURE, 
AIR 

(DEG C) 
(00020) 

24.5 

IS.5 

16.0 

19.5 

23.0 

23.5 

31.0 

31.0 

39.0 

32.0 

34.5 

23.0 

TEMPER
ATURE, 
WATER 
(DEG C) 
(00010) 

15.5 

10. S 

5.0 

9.0 

11.0 

15.0 

19.0 

25.0 

25.5 

25.0 

27.0 

20.0 

TUR
BID
ITY 
(NTU) 
(00076) 

12 

63 

4.8 

1.1 

2.8 

5.9 

560 

37 

4000 

420 

17 

460 

OXYGEN, 
DIS
SOLVED 
(MG/L) 
(00300) 

9.0 

10.2 

13.2 

14.4 

11.6 

7.0 

8.2 

4.8 

3.2 

7.2 

7.4 

OXYGEN 
DEMAND, 
CHEM
ICAL 
(HIGH 

LEVEL) 
(MG/L) 
(00340) 

59 

35 

150 

49 

72 

3400 

2 

160 

180 

32 

41 

64 

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

3400 

1500 

2000 

2100 

2400 

3300 

1100 

2100 

1600 

580 

1500 

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 CD AS F) 

OCT 
(00902) (00915) (00925) (00930) (00931) (00935) (00410) (0094S) (00940) (00950) 

12... 3300 500 520 2100 16 22 130 3200 3700 .8 
NOV 

.8 

09... 1400 420 110 450 5.1 7.6' 130 1100 ' 770 .5 
DEC 

.5 

05... 1900 430 230 1000 9.7 9.5 170 2600 860 .8 
JAN 
18. .. 2000 480 220 1200 11 11 ISO 1800 2100 .9 

FEB 
.9 

26... 2300 560 240 1200 11 11 100 1800 2100. .6 
MAR 

.6 

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

.9 

30... 1000 370 49 110 1.4 4.2 9J 970 150 .6 
MAY 

150 .6 

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

.5 

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

470 

.9 

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

.7 

26... 
SEP 

1400 420 110 930 10 13 110 1300 1600 .5 

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



-O-
RIO GRANDE BASIN 

08396500 PECOS RIVER NEAR ARTESIA, NM — Continued 
WATER-QUALITY RECORDS 

3A9 

CHEMICAL ANALYSES, WATER YEAR OCTOBER 1979 TO SEPTEMBER 1980 

DATE 

OCT 
1 2 . . . 

NOV 
0 9 . . . 

DEC 
0 5 . . . 

JAN 
1 8 . . . 

FEB 
2 6 . . . 

MAR 
2 5 . . . 

APR 
3 0 . . . 

MAY 
2 7 . . . 

JUN 
24 . . . 

JUL 
2 2 . . . 

AUG 
26 . . . 

SEP 
29 . . . 

DATE 

OCT 
1 2 . . . 

NOV 
0 9 . . . 

DEC 
O S . . . 

JAN 
1 8 . . . 

FEB 
2 6 . . . 

MAR 
.25 . . . 

APR 
30 . . . 

MAY 
27 . . . 

JUN 
24. . . 

JUL 
22 . . . 

AUG 
26. . . 

SEP 
29. . . 

SOLIDS, SOLIDS, 
SILICA, RESIDUE SUM OF 

DIS- AT 180 CONSTI-
SOLVED DEG. C TUENTS, 
(MG/L DIS— DIS-
AS SOLVED SOLVED 
SI02) (MG/L) (MG/L) 
(00955) (70300) (70301) 

9.0 

15 

16 

11 

14 

7.8 

8.4 

12 

8.0 

7.1 

8.8 

12 

NITRO
GEN, 
TOTAL 
(MG/L 
AS N) 
(00600) 

1.5 

1.4 

3.4 

2.8 

2.1 

1.3 

1.7 

1.5 

3.0 

2.6 

1.1 

2.8 

SOLIDS, 
RESIDUE NITRO-
AT 105 GEN, 
DEG. C, N02+N03 
SUS-. TOTAL 
PENDED (MG/L 
(MG/L) AS N) 
(00530) (00630) 

9990 10100 35 .71 

3200 2960 154 .83 

5770 5260 17 1.6 

6210 5920 12 .83 

6070 5990 7 .02 

10700 10400 15 .04 

1810 1720 1250 .09 

S920 5410 81 .00 

3090 2950 1670 .32 

945 879 224 .01 

4730 4450 19 .00 

2430 2130 748 .63 

PHOS
PHORUS, 

PHOS ORTHOPH BORON, IRON, 
PHORUS, OSPHATE DIS DIS
TOTAL DISSOL. SOLVED SOLVED 
•(MG/L (MG/L (UG/L (UG/L 
AS I>) AS P) AS B) AS FE) 
(00665) (00671) (01020) (01046) 

.070 .010 990 so 

.070 .010 280 20 

.100 .020 470 60 

.090 .040 490 30 

.280 .000 510 70 

.110 .040 870 50 

.870. .000 100 110 

.090 .000 580 50 

1.700 .000 310 160 

.670 .010 100 50 

.030 .000 420 so 

.590 .030 110 840 

NITRO
GEN, 

N02+N03 
DIS
SOLVED 
(MG/L 
AS N) 
(00631) 

.73 

.84 

1.6 

.83 

.06 

.04 

.10 

.00 

.19 

.05 

.00 

.59 

NITRO
GEN, 

AMMONIA 
TOTAL 
(MG/L 
AS N) 
(00610) 

.270 

.170 

.340 

.230 

.940 

.180 

.140 

.200 

.380 

.010 

.350 

.120 

MANGA
NESE, 
DIS
SOLVED 
(UG/L 
AS MN) 
(01056) 

20 

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

8.5 

440 

20 5.3 

20 50 

NITRO
GEN, 

AMMONIA 
DIS
SOLVED 
(MG/L 
AS N) 
(00608) 

.260 

.090 

.260 

.260 

.120 

.170 

.110 

.220 

.400 

.000 

.070 

.060 

CARBON, 
ORGANIC 
DIS
SOLVED 
(MG/L 
AS C) 
(00681) 

4.5 

4.8 

S.6 

S.2 

9.5 

S.4 

2.4 

6.6 

6.9 

9.4 

4.8 

5.3 

NITRO
GEN, 

ORGANIC 
TOTAL 
(MG/L 
AS N) 
(00605) 

.54 

.44 

1.5 

1.8 

1.2 

1.1 

1.5 

1.3 

2.3 

2.6 

.75 

2.1 

CARBON, 
ORGANIC 
SUS
PENDED 
(MG/L 
AS C) 
(00689) 

.9 

.6 

1.7 

22 

1.9 

.5 

1.6 

.6 

1.1 

1.9 

.6 



330 £. J RIO GRANDE BASIN 
08396500 PECOS RIVER NEAR ARTESIA, NH - - Continued 

WATER-QUALITY RECORDS 

TRACE ELEMENT ANALYSES, WATER YEAR OCTOBER 1979 TO SEPTEMBER 1980 

CHRO-
BARIUM, CADMIUM MIUM, 

ARSENIC TOTAL BARIUM, BORON, TOTAL CADMIUM TOTAL 
ARSENIC DIS RECOV DIS DIS RECOV DIS RECOV
TOTAL SOLVED ERABLE SOLVED SOLVED ERABLE SOLVED ERABLE 

TIME (UG/L (UG/L (UG/L (UG/L (UG/L (UG/L (UG/L (UG/L 
DATE AS AS) AS AS) AS BA) AS BA) AS B) AS CD) AS CD) AS CR) 

(01002) (01000) (01007) (01005) (01020) (01027) (01025) (01034) 
DEC 
05... 084S 2 1 400 300 470 0 0 0 
MAR 
25... 0945 — 1 200 870 ~ 1 — 
APR 
30... 0930 3 1 800 400 100 1 0 30 

JUN 
24... 1030 10 1 1000 100 310 0 1 50 

CHRO
MIUM, 
DIS
SOLVED 
(UG/L 
AS CR) 
(01030) 

10 

20 

10 

10 

MANGA
COBALT, COPPER, IRON, LEAD, NESE, 
TOTAL COBALT, TOTAL COPPER, TOTAL IRON, TOTAL LEAD, TOTAL 
RECOV DIS RECOV DIS RECOV DIS RECOV DIS RECOV
ERABLE SOLVED ERABLE SOLVED ERABLE SOLVED ERABLE SOLVED ERABLE 
(UG/L (UG/L (UG/L (UG/L (UG/L (UG/L (UG/L (UG/L (UG/L 

DATE AS CO) AS CO) AS CU) AS CU) AS FE) AS FE) AS PB) AS PB) AS MN) 
(01037) (01035) (01042) (01040) (01045) (01046) (01051) (01049) (01055) 

DEC 
05... 3 0 1 2 300 60 6 2 40 
MAR 
25... — 0 — 1 — 50 — 1 -— 
APR 
30... 11 0 27 3 19000 110 55 2 930 

JUN 
24... 18 0 150 44 33000 160 57 ... 

MANGA MERCURY SELE SILVER, ZINC, 
NESE, TOTAL MERCURY SELE NIUM, TOTAL SILVER, TOTAL ZINC, 
DIS RECOV DIS NIUM. DIS RECOV- DIS RECOV DIS
SOLVED ERABLE SOLVED TOTAL SOLVED!, ERABLE- SOLVED ERABLE SOLVED 
(WS/L— —(UG/L- (UG/E— -flJG/L" (UG/L (UG/L (UG/L (UG/L (UG/L 

DATE AS MN) AS HG) AS HG) AS SE) AS SE) AS AG) AS AG) AS ZN) AS ZN) 
(01056) (71900) (71SS0) (01147) (01145) (01077) (0107S) (01092) (01090) 

DEC 
(01090) 

05... 20 .1 .0 2 4 0 0 40 60 
MAR 
25... 440 -— .1 — 2 — 0 80 
APR 
30... 20 .1 .0 0 1 0 0 150 150 

JON 
24... 20 .1 .0 2 1 0 0 230 30 

CHEMICAL ANALYSES OP BOTTOM MATERIAL, HATER YEAR OCTOBER 1979 TO SEPTEMBER 1980 

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 



o "o 
RIO GRANDE BASIN ' 

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, AZ INON, 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 MA LA OXY PARA
SULFAN, ENDRIN, ETHION, CHLOR, EPOXIDE LINDANE TH I ON, 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, THANE CHLOR. MIREX, 
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-MP (COLS. 

TIME (COLS./ PER 
DATE 100 ML) 100 ML) 

(31625) (31673) 
OCT 
12... 0912 S3 460 
NOV 
09... 0945 20 85 
DEC 
05... 0845 1 25 

JAN 
18... 1030 54 58 
FEB 
26... 1000 160 800 
MAR 
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 

HATER—QUALITY RECORDS 

INSTANTANEOUS SUSPENDED SEDIMENT AND PARTICLE SIZE, WATER YEAR OCTOBER 1979 TO SEPTEMBER 1980 

SEDI SED. SEO. 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 79 S 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 % FINER t FINER t FINER « FINER * FINER * FINER * FINER % FINER 
THAN THAN THAN THAN THAN THAN THAN THAN THAN 

DATE .031 MH .062 MM .125 MM .250 MM .500 MM .062 MM .12S MM .250 MM .500 MM 
(70341) (70342) (70343) (70344) (70345) (70331) (70332) (70333) (70334) 

OCT 
28... — — — — — 95 100 — — 
OEC 
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 — — — — 
HAY 
27... — — — — 76 85 96 100 

JUN 
- 24... — 90 96 100 — — — — 
26... — 95 100 — — — — — — 

JUL 
02... — — — — — 9? 100 — . —-
22... — 71 87 96 100 — — — — 
AUG 
16... — — — — — 99 100 — — 
26... — — — — 85 92 100 
SEP 
12... — 82 96 IOO 

— • 
— — 

18... — 100 — — — — — — 
29... — — — — 87 95 100 — 



RIO GRANDE BASIN 
08396500 PECOS RIVER NEAR ARTESIA, NH — Continued 

WATER-QUALITY RECORDS 

353 

SPECIFIC CONDUCTANCE (MICROMHOS/CM AT 2S 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 3000 9450 15100 2200 10400 2330 1890 14900 
3 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 3130 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 3550 
12 13500 4510 7890 8260 7770 10500 12400 S530 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 4520 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 7890 7790- 8880 15500 2110 9380 2350 1210 11000 32S0 
30 1930 7540 7970 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 ( 
ONCE-DAILY 

DAY OCT NOV DEC JAN FEB MAR 

1 24.0 10.0 7.5 5.5 6.0 9.5 
2 16.5 11.0 3.0 6.5 4.5 12.0 
3 24.5 13.0 6.0 6.5 7.5 7.0 
.4 27.5 10.0 7.0 5.5 9.5 10.0 
5 - 23.5 10. 5 6.0 5.0 9.0 10.5 

6 16.0 11.5 9.0 7.0 9.0 13.0 
7 25.0 11.0 5.0 S.S 10.5 12.0 
8 18.5 11.0 10.0 5.0 8.0 12.0 
9 15.0 14.0 9.5 8.0 4.5 15.0 
10 14.5 11.5 10.0 5.0 3.5 15.0 

11 22.0 13.S 11.5 8.0 4.5 15.0 
12 16.0 11.5 7.5 9.0 6.0 13.0 
13 15.0 12.5 7.0 10.5 5.0 18.0 
14 15.5 11.5 5.0 10.0 8.5 10.0 
15 22.0 11.0 4.0 12.5 12.0 14.0 

16 24.5 10.£ 3.0 9.0 12.0 15.0 
17 17.0 7.5 3.0 9.0 6.5 13.5 
18 17.0 13.0 3.5 10.0 13.0 13.0 
19 16.5 12.0 5.5 11.5 11.0 17.0 
20 16.5 10.0 9.0 7.0 11.5 15.0 

21 17.0 13.5 7.0 7.5 11.0 16.0 
22 13.5 6.5 9.5 6.5 13.0 16.0 
23 12.5 5.0 9.0 5.0 11.5 10.0 
24 12.S 8.0 11.5 5.0 10.5 13. S 
25 13.0 11.0 9.0 7.0 10.0 18.0 

26 15.0 8.0 6.5 4.0 10.5 20.0 
27 15.5 11.0 8.0 5.0 11.0 18.0 
28 14.0 7.0 7.5 5.5 12.0 17.0 
29 14.0 4.0 4.5 5.0 13.0 12.0 
30 13.5 5.5 5.0 • 5.0 16.0 
31 12.0 5.0 5.0 12.0 

MEAN 17.5 10.0 7.0 7.0 9.0 14.0 
WTR YR 1980 MEAN 17.5 MAX 33.0 

1979 TO SEPTEMBER 1980 

APR MAY JUN JUL AUG SEP 

11.0 20.0 24.0 26.5 27.0 29.0 
17.0 21.0 26.5 27.0 25.0 22.5 
18.0 19.0 29.0 27.0 30.0 29.0 
19.0 19.5 24.0 27.5 29.0 26.0 
17.0 24.0 31.0 26.0 24.5 27.0 

22.0 24.0 29.5 26.5 28.0 24.5 
18.0 25.5 29.0 27.5 23.5 26.0 
20.0 26.0 26.0 27.0 30.0 27.0 
12.S 23.5 26.0 27.5 29.0 24.0 
20.0 23.0 25.0 27.5 28.0 20.0 

23.0 22.0 25.0 26.5 26.5 21.0 
21.5 22.0 28.0 27.0 24.5 21.5 
20.0 20.0 33.0 . 27.5 23.0 24.5 
10.0 19.0 30.0 28.0 26.0 23.0 
13.0 21.0 28.5 27.5 25.0 24.0 

15.0 19.0 29.5 28.0 27.0 24.5 
17.5 16.5 29.0 28.0 25.0 23.0 
19.0 24.0 31.5 27.5 25.5 26.0 
16.5 24.0 29.0 26.0 26.0 22.5 
19.0 28.0 30.0 25.5 25.0 23.0 

18.0 24.5 28.0 26.5 23.5 27.0 
18.0 27.0 26.0 26.5 24.5 21.0 
20.5 26.0 33.0 27.0 28.5 20.5 
17.5 26.0 28.0 28.5 27.0 22.5 
16.0 26.0 27.0 26.5 27.0 22.0 

15.0 27.5 26.0 27.0 25.5 18.0 
13.0 25.0 26.0 25.0 23.0 18.0 
19.0 • 23.5 26.5 26.5 30.5 17.5 
18.0 27.5 27.0 28.0 27.0 18.5 
20.0 27.S 27.5 26.0 29.5 21.5 

29.5 28.0 31.5 

17.5 23.5 28.0 27.0 26.5 23.0 
HIN 3.0 



354 , RIO GRANDE BASIN 
08396S00 PECOS RIVER NEAR ARTESIA, NM — C o n t i n u e d 

WATER-OUALITY 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 

1 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 
S 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 15 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 Sl 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 S.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 

\Y (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 1890 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 1S80 2080 
14 2340 4030 36 S.O 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 5950 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 2S9 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 1.1 2460 3480 
27 1800 3860 75 5.7 2010 2930 
28 1660 3200 51 3.7 1950 2880 
29 1800 3570 46 3.0 2050 3160 
30 1820 3630 49 3.2 1900 3050 
31 —- 60 4.4 

TOTAL —- 63183.59 2868.9 23516 
TOTAL LOAD FOR YEAR: 296889.06 TONS. 

1570 2970 34 1.0 338 114 
1650 3070 26 .98 930 1090 
1510 2790 36 1.2 1230 1190 
1430 2820 22 .57 838 532 
1300 2280 24 .71 435 203 
1430 2110 36 1.1 

108480 1564.96 35470.20 
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^ ^ R I O GRANDE DASIN 371 

^^RA: 

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

LOCATION.—Lat 32"50,27", long 104"19'23". i n NŴ NWSi 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 tan) upstream from Rio Penasco, 17 mi (27.-4 km) upstream from McMillan Dam, and at mile 503.9 
(810.8 km). Prior to Apr. 3, 1981, at site 250 f t (76 m) downstream. 
INAGE AREA.—15,300 mi 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), 
1908-11(M), 1919, 1921-23(M), 1929, 1931-32(M), 1935-36(M), 1937, 1939(M), 1941(M). See also PERIOD OF RECORD. 

GAGE.—Water-stage recorder. Datum of gage i s 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 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 acce-ft/yr (220 hm3/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), 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 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 m3/s); minimum, 2.8 f t 3 / s (0.079 m3/s) July 27. 

DISCHARGE. IN CUBIC FEET PER SECOND, MATER YEAR OCTOBER 1980 TO SEPTEMBER 1981 
HfkH VALUE'S 

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

1 149 77 66 42 45 18 9.1 11 712 16 18 26 
2 132 81 65 19 41 19 IS 11 • 733 75 18 79 
3 124 78 66 41 43 25 11 14 740 49 13 60 
4 103 82 64 42 44 31 JO 107 742 111 11 44 

•ft 
42 81 62 41 45 16 4.4 82 7S5 71 20 57 

m 78 72 62 43 47 11 11 48 786 46 18 382 
7 64 66 59 42 46 35 15 158 712 27 21 477 
R 65 64 55 44 47 10 15 192 718 19 26 446 
9 62 62 49 45 47 19 12 114 685 14 151 779 
10 64 57 49 45 45 30 17 73 597 158 168 202 

I t 62 54 49 45 44 24 18 45 528 230 112 165 
12 59 51 49 44 44 18 12 27 441 169 211 144 
13 60 48 44 44 42 16 14 17 408 175 744 124 
14 58 45 49 43 38 21 20 12 169 94 648 111 
15 53 44 49 41 31 30 17 11 96 51 427 99 

16 47 50 48 43 36 30 22 10 62 34 286 84 
17 46 57 48 46 27 30 20 15 47 23 302 79 
19 46 59 49 48 28 25 19 21 13 24 188 73 
19 47 65 49 50 31 21 19 JO 26 18 272 76 
20 47 65 . 48 51 13 19 26 14 23 14 265 71 

21 48 64 48 52 14 18 29 14 24 IS 261 66 
22 48 62 4N 52 19 20 21 " 13 29 8.8 185 69 
23 48 59 48 52 39 21 20 12 24 10 136 69 
24 47 57 48 52 19 16 24 7.8 20 6,7 107 68 
25 52 62 47 51 17 11 31 9.3 15 4.0 71 68 

26 62 65 47 52 14 14 18 10 61 4.1 60 62 
27 64 65 46 51 31 14 16 7.8 99 J.o 49 58 
28 59 66 45 48 27 14 25 6.7 56 4.9 39 56 
29 59 67 45 47 mmm 12 19 6.0 36 155 35 63 
30 66 67 45 46 mmm 11 15 226 31 119 31 64 
31 74 41 46 mmm 10 602 77 29 

TOTAL 2090 1892 1594 1414 1088 673 510.7 2118.6 9432 1867,5 5165 3723 
MEAN 67.4 63.1 51.4 46.1 38.9 21.7 17.7 68.3 314 60.2 167 124 
MAX 149 82 66 53 47 16 31 602 788 230 744 477 
MIN 46 44 43 19 27 10 9.1 6.0 15 1.0 11 26 
AC-FT 4150 1750 3160 2840 2160 1330 1050 4200 18710 3700 10240 7180 

CAL TR I960 TOTAL 59053.5 MEAN 161 MAX 1070 MIN 4.1 AC-rT 117100 
MTR TR 1981 TOTAL 11607.8 MEAN 86.6 MAX 788 MIN 1.0 AC-FT 62690 
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R M 08396500 PECOS RIVER NEAR ARTESIA, NS. J Continued 
V i i ' 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 uater-temperature and specific conductance 
recorder since July 1981. 

EXTREMES FOR PERIOD OF DAILY RECORD.— 
SPECIFIC CONDUCTANCE: Maximum daily, 28,800 micromhos June 24, 1977; minimum daily, 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 daily, no flow on many 
days during July 1953, July and August 1954, July 1957, July to October 1964. 

SEDIMENT LOADS: Maximum daily, 183,000 tons (166,000 tonnes) Sept. 26, 1955; minimum 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 da i l y , 13,800 mg/L Aug. 13; minimum dail y , 4 mg/L Dec. 17, Feb. 17. 
SEDIMENT LOADS: Maximum daily/ 29,300 tons (26,600 tonnes) Aug. 13; minimum dail y , 0.29 ton (0.26 tonne) 
Feb. 17. 

CHEMICAL ANALYSES, WATER YEAR OCTOBER 1980 TO SEPTEMBER 1981 

OXYGEN HARD— 
SPE DEMAND, HARD NESS 

STREAM- CIFIC CHEM HARD NESS, NON CAR
FLOW, CON TEMPER OXYGEN, ICAL NESS NONCAR BONATE 
INSTAN DUCT PH ATURE, TEMPER DIS (HIGH (MG/L BONATE (MG/L 

TIME TANEOUS ANCE AIR ATURE SOLVED LEVEL) AS (MG/L AS 
DATE (CFS) (UMHOS) (UNITS) (DEG C) (DEG C) (MG/L) (MG/L) CAC03) CACO 3) CAC03) 

(00061) (00095) (00400) (00020) (00010) (00300) (00340) (00900) (00902) (95902) 
NOV 
19... 1100 65 9400 8.0 8.0 7.0 10.9 68 2400 2200 — 

JAN 
30... 1430 46 9500 8.5 14.0 8V0 11.8 66 2400 2200 

MAR 
19... 1400 30 13600 8.7 26.0 12.0 13.1 99 3500 — 3500 

MAY 
27... 1225 19 15400 8.0 37.0 29.0 9.9 130 3300 — 3200 

JUL 
23... 1330 9.3 11200 8.3 40.0 33.0 7.6 180 2500 2400 
SEP 
16... 1400 86 6200 8.5 28.0 25.0 — 230 1700 — 1700 

SOLIDS, 
MAGNE SODIUM POTAS ALKA CHLO FLUO SILICA, SUM OF 

CALCIUM SIUM, SODIUM, AD SIUM, LINITY SULFATE RIDE, RIDE, DIS CONSTI
DIS DIS DIS SORP DIS LAB DIS DIS DIS SOLVED TUENTS , 
SOLVED SOLVED SOLVED TION SOLVED (MG/L SOLVED SOLVED SOLVED (MG/L DIS
(MG/L (MG/L (MG/L RATIO (MG/L AS (MG/L (MG/L (MG/L AS SOLVED 

DATE AS CA) AS MG) AS NA) AS K) CAC03) AS S04) AS CL) AS F) SI02) (MG/L) 
(00915) (00925) (00930) (00931) (00935) (90410) (00945) (00940) (00950) (00955) (70301) 

NOV 
(00955) (70301) 

19... 590 220 1200 11 13 180 1600 2200 .2 13 5950 
JAN 
30... 580 240 1500 13 11 190 2000 2500 1.2 45. 6990 

MAR 
19... 300 680 2200 16 15 84 2600 3800 .8 1.8 9650 

MAY 
27... 740 360 2500 19 1.3 120 2700 4300 .7 9.2 10700 

JUL 
23... 590 240 1600 14 20 83 2100 3000 .7 11 7610 
SEP 
16... 430 . 160 780 8.2 8.2 75 1400 1300 .7 8.4 4130 

NITRO PHOS
NITRO GEN, NITRO NITRO PHORUS, 
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 TCTAL 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) (0102C) (01C46) (00680) 

NOV 
(00671) (0102C) (01C46) (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 

MAR 
70 16 

19... .00 .00 .220 1.5 1.7 .130 .000 800 70 15 
MAY 

70 

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 

880 50 

16... — .16 — — — — < .010 390 70 8.4 
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WATER-QUALITY RECORDS 
Continued o 

TRACE ELEMENT ANALYSES, WATER YEAR OCTOBER 1980 TO SEPTEMBER 1981 

CADMIUM 
CHRO
MIUM, 

ARSENIC BORON, TOTAL CADMIUM TOTAL 

TIME 
DATE 

NOV 

ARSENIC 
TOTAL 
(UG/L 
AS AS) 
(01002) 

DIS
SOLVED 
(UG/L 
AS AS) 
(01000) 

DIS
SOLVED 
(UG/L 
AS B) 
(01020) 

RECOV
ERABLE 
(UG/L 
AS CD) 
(01027) 

DIS
SOLVED 
(UG/L 
AS CD) 
(01025) 

RECOV
ERABLE 
(UG/L 
AS CR) 
(01034) 

CHRO
MIUM, 
DIS
SOLVED 
(UG/L 
AS CR) 
(01030) 

COPPER, 
TOTAL COPPER, 
RECOV
ERABLE 
(UG/L 
AS CU) 
(01042) 

DIS
SOLVED 
(UG/L 
AS CU) 
(01040) 

19... 1100 1 1 440 3 1 20 0 2 2 
MAY 
27... 1225 2 2 1100 0 0 3 30 5 1 

LEAD, MERCURY SELE ZINC, 
IRON, TOTAL LEAD, TOTAL MERCURY SELE NIUM, TOTAL ZINC, 
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 HG) 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 

MAY 

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

N02+N03 TOTAL IN BOT TOTAL IN BOT FM BOT RECOV. 
TOT. IN IN BOT. TOM MA IN BOT. TOM MA TOM MA FM BOT
BOT MAT MAT. TERIAL MAT. TERIAL TERIAL TOM MA
(MG/KG (MG/KG (MG/KG (MG/KG (UG/G (UG/G TERIAL 
AS tl) AS N) AS N) AS P) AS AS) AS CD) (UG/G) 
(00633) (00611) (00603) (00668) (01003) (01028) (01029) 

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

COBALT, COPPER, IRON, LEAD, MANGA MERCURY ZINC, 
RECOV. RECOV. RECOV. RECOV. NESE, RECOV. RECOV. 
FM BOT FM BOT FM BOT FM BOT RECOV. FM BOT FM BOT
TOM MA TOM MA TOM MA TOM MA FM BOT TOM MA TOM MA
TERIAL TERIAL TERIAL TERIAL TOM MA TERIAL TERIAL 
(UG/G (UG/G (UG/G ( UG/G TERIAL (UG/G (UG/G 

DATE AS CO) AS CU) AS FE) AS PB) (UG/G) AS HG) AS ZN) 
(01038) (01043) (01170) (01052) (01053) (71921) (01093) 

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

RADIOCHEMICAL ANALYSES, WATER YEAR OCTOBER 1980 TO SEPTEMBER 1981 

GROSS GROSS GROSS GROSS GROSS GROSS RADIUM 
ALPHA, ALPHA, BETA, BETA, BETA, BETA, 226, URANIUM 
DIS 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 U-NAT) U-NAT) CS-137) CS-137) YT-90) YT-90) (PCI/L) AS U) 

(80030) (80040) (03515) (03516) (80050) (80060) (09511) (22703) 

MAY 
27... 1225 < 270 1.8 <130 2.9 <130 2.8 .15 6.9 

PESTICIDE ANALYSES, WATER YEAR OCTOBER 1980 TO SEPTEMBER 1981 

TIME 
DATE 

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

(39740) (39760) 

MAY 
27... 1225 .00 .00 
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WATER-QUALITY RECORDS <*~^ 

MICROBIOLOGICAL ANALYSES, WATER YEAR OCTOBER 1980 TO SEPTEMBER 1981 

COLI STREP
FORM, TOCOCCI 
FECAL, FECAL, 
0.7 KF AGAR 
UM-MF (COLS. 

TIME (COLS./ PER 
DATE 100 ML) 100 ML) 

(31625) (31673) 
NOV 
19... 1100 7 380 

JAN 
30... 1430 4 32 
MAR 
19... 1400 1 260 
MAY 
27... 1225 21 10 

JUL 
23... 1330 0 18 

SEP ' 
16... 1400 230 140 

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

SEDI SED. SED. SED. 
MENT, 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 7400 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 1 FINER % FINER % FINER 
THAN THAN THAN THAN THAN THAN THAN 

DATE .062 MM .125 MM .250 MM .062 MM .125 MM .250 MM .500 MM 
(70342) (70343) (70344) (70331) (70332) (70333) (70334) 

NOV 
19... — — — 73 82 96 100 
MAR 
19... — — — 85 — — — 
31... — — . — 70 75 96 100 
MAY 
07... 100 — — — — — — 
30... — — 98 100 — — 
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 — — — — — — 
AUG 
14... 98 100 — — — — — 
15... — — — 98 100 — — 
SEP 
07... — — — 95 100 — — 
10... — — — 99. 100 — — 
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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 
2 4730 7400 8860 10200 10100 11800 16300 16000 3560 5800 4920 .8360 
3 4950 6580 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 2450 

• 8 7220 6980 0780 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 1340 ••5070 
15 8370 8810 9440 10200 L0700 14200 16100 9180 3510 3290 1680 5260 

' 16 9040 8810 9520 10300 10800 14100 15900 9180 3840 3280 1740 6110 
17 9450 8970 96 20 10300 11500 13000 16000 13000 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 7820 

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 KIN 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 3660 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 2750 2820 2300 2000 2120 3730 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 - r -
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 9600 600 4160 
NOTE: NUMBER OF MISSING DAYS OF RECORD EXCEEDED 20* OF YEAR 



.DAY 

1 
2 
3 
4 
5 

6 
7 
8 
9 
10 

OCT 

21.0 
25.5 
21.0 
25.0 
19.0 

20.0 
25.5 
20.0 
19.0 
23.0 

TEMPER 

NOV 

14.5 
13.0 
15.0 
12.5 
13.5 

15.0 
13.5 
15.5 
19.0 
13.5 

j), WATER (DEG.°C), WATER YEAR OCTOBER 1980 ! IPTEMBER 1981 
ONCE-DAILY 

DEC JAN 

8.0 
8.0 
9.0 
8.5 
9.0 

10.5 
8.0 
8.0 
8.5 
9.0 

FEB 

6.5 
6.5 
5.0 
9.0 
7.0 

7.0 
7.0 
7.5 
11.0 
9.0 

MAR 

15.0 
15.5 
16.5 
11.5 
15.0 

14.5 
9.5 
11.5 
9.5 
10.5 

APR 

22.0 
16.5 
16.0 
19.0 
18.5 

14.0 
13.5 
20.0 
20.5 
23.0 

MAY 

27.0 
22.5 
20.5 
21.0 
23.5 

25.0 
18.0 
19.0 
23.5 
22.5 

JUN 

21.0 
23.0 
24.0 
24.5 
24.0 

24.5 
26.0 
27.5 
28.0 
28.0 

JUL 

30.5 
25.5 
30.5 
29.5 
30.0 

28.0 
28.5 
33.0 
28.5 
28.5 

AUG 

29.5 
25.5 
26.0 
27.0 
25.0 

25.5 
24.0 
24.0 
25.0 
25.0 

SEP 

29.0 
28.5 
23.5 
24.0 
24.5 

22.5 
21.0 
20.5 
20.0 
24.0 

11 
12 
13 
14 
15 

22.0 
23.0 
22.5 
23.0 
18.0 

14.5 
15.0 
14.0 
15.0 
14.5 

8.5 
8.0 
7.0 
5.0 
6.5 

11.0 
5.5 
5.0 
11.5 
7.5 

12.5 
11.0 
16.0 
15.5 
12.5 

18.0 
23.0 
25.0 
18.0 
16.0 

19.5 
27.0 
25.0 
26.0 
22.5 

29.0 
26.5 
26.0 
25.0 
22.5 

29.0 
25.0 
27.5 
31.0 
28.0 

25.5 
24.0 
23.5 
26.0 
26.5 

25.0 
25.0 
24.5 
24.0 
23.5 

16 
17 
18 
19 
20 

19.0 
19.0 
19.5 
14.5 
19.0 

14.0 
13.5 
13.0 
5.0 
4.0 

7.0 
6.0 
5.0 
3.5 
3.0 

8.0 
15.5 
15.0 
18.0 
12.0 

13.0 
17.5 
15.0 
15.0 
15.5 

22.0 
23.0 
18.0 
19.0 
21.5 

23.0 
22.0 
22.5 
26.5 
25.0 

23.0 
25.0 
29.0 
28.0 
28.5 

29.5 
30.0 
32.0 
29.5 
35.0 

24.0 
25.0 
25.0 
26.0 
27.0 

27.0 
21.5 
19.0 
25.0 
19.5 

21 19.0 9.0 5.0 4.5 7.5 15.0 21.5 25.5 33.0 29.0 27.0 20.0 
22 15.0 4.0 3.0 6.5 9.0 11.0 22.0 27.0 34.0 27.0 25.5 21.5 
23 18.5 4.0 5.0 5.0 11.0 16.5 22.5 27.5 28.0 33.5 23.5 21.0 
24 16.5 5.5 6.0 8.5 10.5 18.0 23.0 26.5 28.5 31.0 28.5 21.0 
25 17.0 3.0 ' 8.0 7.0 13.0 19.0 26.0 27.0 29.0 29.0 30.0 21.5 

26 13.0 4.5 12.0 6.5 17.5 22.0 27.5 24.5 29.0 30.5 23.5 23.0 
27 16.5 6.0 7.0 6.0 15.0 22.0 25.5 25.0 28.0 29.0 25.0 24.5 
28 11.0 8.0 10.0 11.0 11.0 21.0 24.0 24.5 29.0 25.0 24.0 25.0 
29 7.0 6.0 12.5 9.0 15.0 24.5 25.5 25.0 . 22.0 30.0 26.0 
30 14.5 7.0 12.0 10.0 16.0 26.5 23.0 25.0 30.0 23.0 21.0 
31 13.0 7.0 8.0 23.0 22.0 25.5 23.5 

MEAN 18.5 11.0 9.0 7.5 10.0 15.0 21.0 24.0 26.5 29.0 25.5 23.0 
WTR YR 1981 MEAN 18.5 MAX 35.0 MIN 3.0 

WATER TEMPERATURE (DEG.°C), RECORDER MAXIMUM, AND MEAN, WATER YEAR OCTOBER 1980 TO SEPTEMBER 1981 

DAY MAX MIN MEAN MAX MIN MEAN MAX MIN MEAN MAX MIN MEAN 
JUNE JULY AUGUST SEPTEMBER 

1 33.0 25.0 28.5 25.5 21.5 23.5 
2 . 35.5 24.0 29.5 29.0 21.0 24.5 
3 . —- 31.0 26.5 28.5 30.0 22.5 26.0 
4 . 32.0 25.0 28.5 24.5 21.5 23.0 
5 34.0 24.5 29.0 22.5 21.5 22.0 

6 34.0 24.5 . 29.0 23.5 20.5 22.0 
7 26.5 23.0 25.0 23.0 21.5 22.5 
8 30.0 21.5 25.5 21.5 20.5 21.0 
9 29.5 25.5 27.5 28.0 22.5 25.5 20.5 20.0 20.5 
10 28.0 22.5 25.5 28.5 24.0 26.5 22.0 20.0 21.0 

11 29.5 25.0 27.0 26.0 23.0 24.5 23.5 21.5 22.5 
12 29.0 24.5 27.0 26.0 22.5 24.0 24.5 22.5 23.5 
13 30.0 25.0 27.5 24.0 22.5 23.5 25.5 23.5 24.5 
14 31.5 24.5 28.0 24.5 21.5 24.0 25.5 23.5 24.5 
15 33.5 25.0 28.5 25.5 24.0 25.0 25.0 23.0 24.0 

16 32.5 24.0 28.0 27.0 23.5 25.0 23.5 22.0 23.0 
17 32.5 24.0 27.5 27.5 24.0 25.5 -
18 34.5 24.0 29.0 27.0 24.5 25.5 — 
19 35.5 24.5 29.5 27.5 24.0 26.0 -
20 35.5 24.5 30.0 27.5 23.5 25.5 

21 35.5 24.5 29.5 27.5 23.5 25.5 
22 34.5 22.5 28.0 28.0 23.0 25.5 
23 34.5 23.0 27.5 29.0 22.5 26.0 
24 34.5 23.0 27.5 29.5 23.0 26.0 
25 34.0 21.5 27.0 31.0 22.5 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 
NOTE: NUMBER OF MISSING DAYS OF RECORD EXCEEDED 20% OF YEAR 
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SUSPENDED-SEDIMENT DISCHARCE, WATER YEAR OCTOBER 1980 TO SEPTEMBER 1981 

377 

DAY 

1 
2 
3 
4 
5 

MEAN 
CONCEN
TRATION 
(MG/L) 

LOADS 
(T/DAY) 

191 
191 
175 
167 
99 

OCTOBER 
77 
68 
59 
46 
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 

(MG/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 i . r 9 .9S 18 .97 
23 20 2.6 17 2.7 32 4.1 12 1.7 12 1.3 22 t.2 
24 14 1.8 46 7.1 23 3.0 11 1.5 10 1.1 19 1.0 
25 27 3.8 16 2.7 22 2.8 10 1.4 10 1.0 20 1.0 

26 14 2.3 14 2.5 30 3.8 10 1.4 10 .92 22 .83 
27 23 4.0 17 3.0 24 3.0 15 2.1 9 .75 27 .95 
28 19 3.0 19 3.4 ' 69 8.4 8 1.0 10 .73 28 1.1 
29 24 3.8 21 3.8 99 12 8 1.0 27 .87 
30 20 3.6 48 8.8 26 3.2 12 1.5 57 1.7 
31 21 4.2 13 1.5 10 1.2 93 2.5 

TOTAL 402.0 139.2 111.43 65.17 40.11 39.09 

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 44 1.1 29 1.0 5750 11100 144 14 2220 288 77 5.4 
2 22 .71 25 .74 3400 6730 187 38 200 9.7 74 16 
3 22 .77 29 1.1 2860 5710 1120 148 128 4.5 29 4.7 
4 21 .57 27 7.8 3510 7030 408 124 127 4.5 290 34 
5 19 .48 20 4.4 2580 5260 372 71 133 7.2 450 69 

6 13 .39 14 1.8 3130 6660 1820 226 56 2.7 4000 6100 
7 18 .73 4990 4820 2600 5140 1810 132 1360 77 4460 5740 
8 22 .89 4960 2570 2390 4630 1280 66 2080 146 4140 4990 
9 25 .81 3980 1230 2160 3990 155 5.9 5760 2970 2710 2040 
10 39 1.8 1820 359 2090 3370 4630 1980 8490 3850 1920 1150 

11 35 1.7 632 77 1850 2640 5430 3370 7720 2330 1310 672 
12 23 .75 . 136 9.9 1790 2130 4850 2210 9630 6050 1050 451 
13 19 .72 58 3.0 1550 1710 6140 2900 13800 29300 960 345 
14 18 .97 60 2.3 889 406 4950 1260 10400 18200 525 206 
15 17 .78 30 1.1 514 133 2820 388 7180 8280 347 128 

16 42 2.S 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 i n 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 

TOTAL 45.47 17619.24 66988.3 , 19895.52 90709.1 22055.2 
TOTAL LOAD FOR YEAR: 218109.83 TONS. 
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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 NŴ NWfc sec.18, T.17 S., R.27 E., Eddy County, Hydrologic Unit 
13060007, on left'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 (27.4 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. 

DRAINAGE AREA.—15,300 mi 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 prior to Apr. 5, 1941. Apr. 5, 1941 to Apr. 2, 1981, water-stage 
recorder at s i t e 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.—46 years, 244 f t 3 / s (6.910 ra3/s), 176,800 acre-ft/yr (218 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), site and datura then in use; no flow at times i n 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 m 3/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, 2,070 f t 3 / s (58.6 m3/s) at 2230 hours Sept. 15, gage height, 10.15 f t 
(3.094 m) from floodmarks, no other peak above base of 2,000 f t 3 / s (57 m3/s); minimum, 1.3 f t 3 / s (0.037 m3/s) 
Sept. 2. 

DISCHARGE/ IK CUBIC FEET PER SECCNC/ WATER TEAR OCTOBER 1581 TC SEPTEKeER 1982 
KEAN VALUES 

CCT NOV DEC JAN FEB APR HAT JUL ALC SEP 

56 
5J 
87 
5? 
95 

96 
95 
88 
63 
77 

59 
62 
62 
62 
62 

53 
53 
53 
53 
52 

53 
57 
56 
56 
56 

49 
49 
48 
42 
40 

23 
24 
24 
25 
25 

3E5 
845 
754 
517 
246 

24 
15 
16 
13 
11 

7C 
55 

154 
483 
537 

25 
30 
J7 
57 
87 

2.1 
1.3 
4.9 

129 

6 117 52 62 51 56 39 24 177 1C 620 56 654 
7 109 104 62 51 56 39 23 143 11 76C 34 634 
8 269 93 tt 51 56 40 24 117 E.6 74C 32 713 
5 182 83 41 51 55 41 24 1C6 7.3 80C 22 744 

10 164 71 to 50 56 40 21 93 7.7 93C 18 750 

11 163 67 tz 50 59 38 26 31 6.4 920 15 758 
12 153 64 tC 50 59 36 27 66 11 3 8C 8.C 755 
1! 127 64 tc 5C 59 39 25 58 7.5 110C 6.C 769 
14 107 64 tc so 58 41 28 50 5.5 90C 6.C 842 
15 95 65 tc 115 58 39 26 51 5.3 911 5.C 973 

n 88 65 tc 1<G 59 . 35 55C 10 5.7 . 9CC 6.C 1240 
17 78 64 55 120 59 35 662 48 13 878 6.5 966 
16 73 60 se "11C 55 36 715 38 3.6 845 5.5 710 
19 71 55 58 62 51 35 752 35 5.2 793 6.C 324 
20 e5 58 56 64 45 34 305 22 e.1 549 4.C ' 454 

21 67 58 57 69 49 32 832 26 3.3 19C 4.5 3C7 
22 67 59 56 77 4? 31 35C 22 3.1 146 3.5 256 
23 72 56 55 39 48 32 875 15 1* 106 3.5 2C3 
24 60 5* 55 Ee 48 29 965 20 11 87 4.C 181 
25 66 53 54 78 49 26 ese 27 3.6 92 4.0 166 

2o 97 53 54 74 49 25 So2 25 6.9 55 7.C 165 
27 101 50 54 69 49 25 813 27 E.O 23 30 148 
23 94 52 54 65 49 26 812 32 6.9 39 35 128 
29 102 54 52 61 24 815 26 7.8 31 20 99 
3C 103 56 53 60 21 77C 29 15 25 10 82 
31 93 --- 53 58 " 20 25 --- 22 7.C 

TCTAL 3160 <053 13C5 2C55 1513 1C36 12345 4635 2C5.5 14665 594.5 13772.3 
l*E AN 1C3 ( S . i , 58.2 67.6 54.2 35.0 412 151 1C.2 472 15.2 459 
KA* 269 1C4 62 120 59 49 965 SE 5 24 11CC 37 1240 
his S3 50 53 50 4 t 20 22 19 5.3 22 3.5 1.3 
AC-FT 6110 407C 353C 41«C 3C10 215C 2445C 52SC 60e 2509C 113C 2732C 

C«l YR 1v 81 TCTAL J3C65.6 MEAN 9C.6 *AX T t i "IS l.C AC-FT 4555C 
»Tt rt 193; TCTAL 5S1C4.3 MEAN 15? *Ax 1240 HIN 1.3 AC-FT 11523C 



, RIO GRANDE BASIN 
' 08396'StJO PECOS RIVER NEAR ARTESIA, NM — Continued 

WATER-QUALITY RECORDS 

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

rt 

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 da i l y . 111 micromhos Aug. 31, 1982. 
WATER TEMPERATURES: Maximum, 36.CC 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 dail y , 0 mg/L on several days in 
December, 1982 

SEDIMENT LOADS: Maximum daily , 133,000 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 daily, 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 daily , 6,350 mg/L Apr. 17; minimum d a i l y , 0 mg/L on several days in December. 
SEDIMENT LOADS: Maximum daily , 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) CACO3) 

(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 MAGNE
NESS, CALCIUM SIUM, 
NONCAR- DIS DIS
BONATE SOLVED SOLVED 
(MG/L (MG/L (MG/L 

DATE CAC03) AS CA) AS MG) 
(00902) (00915) (00925) 

DEC 
02... 2483 650 250 
APR 
01... 3105 710 360 
16... — — — 
26... 1499 520 73 
AUG 
31... 1869 520 160 

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

SODIUM 
AD

SORP
TION 
RATIO 

(00931) 

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

BICAR
BONATE 
ITFLD 
( MG/L 
AS 
HC03) 
(99440) 

1300 11 10 — 

2200 17 18 180 

150 1.7 4.2 200 

1100 11 12 

CAR CHLO FLUO
BONATE SULFATE RIDE, RIDE, 
ITFLD DIS DIS DIS
(MG/L SOLVED SOLVED SOLVED 
AS (MG/L (MG/L (MG/L 
C03) AS S04) AS CL) AS F) 

(99445) (00945) (00940) (00950) 

— 2100 2500 .8 

.00 2600 4000 .9 

.00 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 SI02) (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 

1 D • » • 
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 ( J 
0839650T5 PECOS RIVER NEAR ARTESIA, NM — 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 l " < 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 

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 

TIKE 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) 

(39S16) (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) 

AUG 
(39380) (39388) (39390) (39398) (39410) (39420) (39340) (39530) (39480) 

31... <.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 

/ 



Mi^X RIO GRANDE BASIN **** 
08396500 PECOS RIVER NEAR ARTESIA, NM — Continued 

WATER-QUALITY RECORDS 

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 39 
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 — — 

SED. SED. SED. SED. SED. SED. SED. 
SUSP. SUSP. SUSP. SUSP. SUSP. SUSP. SUSP. 
FALL FALL FALL FALL 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 .016 MM .062 MM .125 MM .250 MM .062 MM .125 MM .250 MM 
(70340) (70342) (70343) (70344) (70331) (70332) (70333) 

OCT 
10. .. — — — — 99 — — 
12... 95 — — — 99 100 — 
APR 
01. .. — — — — 70 — — 
16... 87 — — — 97 100 — 
18... 89 — — — 99 100 — 
22... 80 — — — 98 100 — 
24. .. — — —— 96 — 
26... 62 68 98 100 — — 
30... — — — — 94 — — 

MAY 
02... 60 88 99 100 — — — 
04... 77 — — — 96 100 — 
08... — — — — 98 — — 

JUL 
04... 85 — — — 95 99 100 
13... 80 — — — 99 100 — 
18... 50 86 100 — — — — 

AUG 
08... — — — — 47 — — 
SEP 
07. .. — — — — 95 — — 
08... 59 91 100 — — — 
22. .. — — — — 100 — — 
25... — — — — 100 — — 



RIO GRANDE BASIN 
083965&\ $ECOS RIVER NEAR ARTESIA, NM — Continued 

WATER-QUALITY RECORDS 

371 

SPECIFIC CONDUCTANCE (MICROMHOS/CM 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 8510 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 3510 15200 2410 4390 2020 
7 9200 6320 9180 10200 10200 11100 3710 15400 1720 4650 1690 
8 5300 6190 9170 10100 10100 11200 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 1350 

11 5210 7550 9850 10400 9870 11500 4790 16700 1310 7950 1270 
12 4070 8000 9890 10100 10600 11700 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 11200 9690 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 10900 10300 12200 -10700 17900 1560 16400 1430 
22 8320 9220 10100 10500 10300 12100 10700 17200 1570 16000 2000 
23 8330 9510 •10200 9750 10800 12000 10200 17400 1770 17000 1820 
24 8400 9480 10200 8340 10700 12700 10200 17600 1770 16400 1940 
25 7680 9700 10100 8310 10800 12800 13000 15000 2080 16700 2230 

26 7140 9670 10100 8730 10800 12900 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 (MICROMHOS/CM AT 25 DEG.• 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 
15 

16 
17 
18 
19 
20 

21 
22 
23 
24 
25 

26 
27 
28 
29 
30 
31 
MONTH 

MAX MIN MEAN 

FEBRUARY 

MAX MIN MEAN 

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 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 

MAX MIN 

MAY 

MEAN 

14800 2100 8230 



RIO GRANDE BASIN 
0839i>%=--# PECOS RIVER NEAR ARTESIA, NM — Continued 

WATER-QUALITY RECORDS 

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

DAY MIN 

JUNE 

MAX MIN 

JULY 

MEAN MAX MIN MEAN 

AUGUST 

MAX 

7480 
8530 
9630 

MEAN 

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 

26 
27 
28_ 
29 
30 
31 
MONTH 

7180 
7180 

6980 
6980 

7120 
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 12.0 27.0 28.0 31.5 24.0 25.0 
27 17.0 14.0 9.0 12.0 9.0 13.5 18.0 27.5 24.5 31.5 24.0 22.5 
28 18.5 12.0 8.0 8.5 9.5 13.0 20.0 28.0 33.5 30.5 32.0 24.5 
29 19.0 12.0 9.0 12.0 18.0 19.5 27.0 25.0 27.0 28.5 21.0 
30 20.0 10.0 10.0 9.0 17.0 18.0 23.5 28.0 31.0 32.0 22.0 
31 14.0 10.0 6.0 19.5 28.0 28.0 31.0 

MEAN 19.5 12.5 10.0 7.0 9.5 15.5 18.0 23.0 27.0 27.5 28.5 24.0 
WTR YR 1982 MEAN 18.5 MAX 33.5 MIN 2.0 
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Continued 

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

DAY MAX' MIN MEAN MAX MIN MEAN MAX MIN MEAN MAX MIN MEAN 

1 
2 
3 
4 
5 

FEBRUARY MARCH 
17.5 
20.5 
17.5 
22.5 
22.0 

APRIL 
14.5 
11.5 
10.0 
11.5 
11.0 

16.5 
16.0 
14.0 
16.5 
16.5 

MAY 

6 
7 
8 
9 
10 

18.5 
18.5 
21.5 
20.0 
22.0 

11.5 
12.5 
11.5 
13.5 
13.5 

15.0 
15.5 
16.5 
17.0 
18.0 

11 
12 
13 
14 
15 

23.5 
24.5 
26.0 
22.5 
24.0 

13.0 
16.0 
16.5 
17.0 
13.5 

18.5 
20.5 
21.5 
20.0 
18.5 

16 
17 
18 
19 
20 

20.0 
17.5 
17.5 
16.5 
16.5 

15.5 
15.5 
10.0 
15.0 
15.5 

18.0 
16.5 
15.5 
16.0 
16.0 

21 
22 
23 
24 
25 

15.5 
14.0 
12.5 
12.0 
14.0 

14.0 
12.5 
11.5 
11.5 
12.0 

14.5 
13.5 
12.0 
11.5 
12.5 

26 
27 
28 
29 
30 
31 
MONTH 

14.5 14.0 14.0 26 
27 
28 
29 
30 
31 
MONTH 

26 
27 
28 
29 
30 
31 
MONTH 26.0 10.0 16.0 

DAY MAX MIN 

JUNE 

MEAN MAX MIN 

JULY 

MEAN MAX MIN 

AUGUST 

MEAN MAX MIN MEAN 

SEPTEMBER 

1 
2 
3 

35.5 
32.0 
31.5 

24.0 29.0 
24.5 27.0 
22.0 24.5 

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: 

33.5 
33.5 

NUMBER OF MISSING DAYS OF RECORD EXCEEDED 20% OF YEAR 

28.0 
28.0 

31.0 
31.0 35.5 22.0 27.0 
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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 

e 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 46 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 1 1 — r-7-4-
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 1.8 800 531 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 S3 .92 2660 6610 36 1.5 26G0 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 2400 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 7040 33 2.9 13 .28 1350 2000 37 .40 1220 1500 

21 3080 6920 31 2.2 14 .31 838 430 43 .52 871 722 
22 2700 6200 30 1.8 22 .48 662 261 66 .62 1430 988 
23 2410 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 44 2.6 34 .64 

TOTAL 97298.5 17804.2 25.59 « L10599.9 _ . 95.66 — 95306.38 
TOTAL LOAD /'OH YEAR: 324828.01 TONS. 

95306.38 

/ 



Geoscience 
Consultants, Ltd. 

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 

w 
f 

ma:/. 
MAW 06 1985 

Ji 
0!L CONSERVATION DIVISION 

SANTA FE 

50(TCopper 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 1-203.A. of the WQCC regulations. A spill protection plan 
for the refinery is scheduled for submission on June 17, 1985. 

2) We concur that the VJQCC 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 aoplicable portions of of Navajo's RCRA Part B 
Application. *2 zo 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/l 

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 
welIs 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.C.l. 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 practices of Navajo 

FIRE WATER PONDS 

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

effe~ct5~~~of seepage from the pond is not necesTary^ TTi¥"TxTsTTng~monitor 

wells demonstrate artesian conditions and potential pond leakage should 

not affect the discharge plan approval process. 





Table IH-7 
Sample Means for All Monitoring Parameters 

Through Fourth Quarter 

Parameter Unit Well Number 

l i 
upgradient 

32 
downgradient 

33 
downgradient 

34 
downgradient 

Indicator 

pH Std Units 7.39 7.29 7.37 7.31 

Specific Conductance umho/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/I 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/l 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 mi 0.5 50 0.5 50,000 

•Note: When analytical result reported as less then detection limit, value assumed to be one 
half of detection limit. 

III-1-16 



Table III—3 
North Colony Landfarm 

Fi rs t Quarter Groundwater Monitoring Results 
(Sampled II-1-82 and 12-1-82) 

Parameter Unit Well Number 

21 
upgradient 

32 33 
downgradient downgradient 

34 
downgradient 

Indicator 

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

Specific Conductance umho/cm 2545* 2693 3590 2563* 

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

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

Total Dissolved Solids mg/ l 1434 2014 2812 1684 

Groundwater Quality 

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 <0.00I <0.00l <0.00l O.OOI 

Sodium mg/1 . 100(86) 35.4(36) 44.4(39) 88.5(92) 

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

Primary Drinkinq Water 

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

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

Cadmium mg/l O.OOI <0.001 <0.001 O.OOI 

Chromium mg/ l <0.00l <0.00l <0.00l 0.004 

Fluoride mg/ l L I S 1.28 2.70 1.28 

Lead mg/ l 0.002 0.001 0.001 0.005 

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

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

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

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

Pesticides & Herbicides — ND ND ND ND 

Radioactivi ty samples not analyzed due to high TDS 

Turbidity 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 M-4 
North Colony Landfarm 

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

Parameter 

Indicator 

Unit Well Number 
3T 32 33 

upgradient downgradient downgradient 

pH Std Units 7.0 6.7 6.8 

Specific Conductance um ho/cm 2135* 2300 3030 

Total Organic Carbon mg/l 88* 10 20 

Total Organic Halogen mg/l 0 .038* 0.037 0 .0 !7 

Total Dissolved Solids mg/l 1810 3290 2790 

Groundwater Quality 

Chloride mg/l 120 150 150 

Iron mg/l "0.88 0.09 0.30 

Manganese mg/l 1.5 0.439 0.234 

Phenols mg/l 0.006 O.OOI 0.001 

Sodium mg/l 81 33 40 

Sulfate mg/I 690 990 1450 

Primary Drinkinq Water 

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

Barium mg/l 0.2 O . l O . l 

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

Chromium mg/l 0.002 0.004 0.002 

Fluoride mg/l 1.3 1.7 3.5 

Lead mg/I O . 0 0 I O.OOI O.OOI 

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

Ni t rate (as N) mg/l <0 . i O . l O . l 

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

Silver mg/I O . O I O .OI O.OI 

Pesticides & Herbicides — ND ND 
/ 

ND 

Radioactivity samples not analyzed due to high TDS 

Turbidity Jackson Units 175 40 1 10 

Col i form col/100 ml -1 1 1 

34 
downgradient 

7.1 

1900 

20 

0.043 

1510 

i40 

0.03 

0.260 

O.OOS 

43 

440 

O . O I 

0.1 

0 . 0 0 1 

0.001 

1.4 

0 . 0 0 1 

O .0004 

O . l 

O .OI 

O.OI 

ND 

75 

* average of four replicates 
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Table IU-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 0 . 0 0 1 O.OOI O.OOI 0 . 0 0 ! 

Sodium mg/ l 86 37 40 61 

Sulfate mg/ l 520 1000 1480 330 

Primary Drinkinq Water 

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

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 O.0004 O.0004 O.0004 O.0004 

Ni t rate (as N) mg/ l O . l O . l 0.1 0.3 

Selenium mg/l O . O I O .OI •O.OI O . O I 

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

Pesticides & Herbicides — ND ND ND ND 

Radioactivity samples not analyzed due to high TDS 

Turbidity Jackson Units 75 40 220 40 

Col i form col/100 ml 1 1 1 1 

* average of four replicates 

III-1-14 



Table 111-6 
North Colony Landfarm 

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

Parameter Uni t Well Number 

l i 32 33 34 
upgradient downgradient downgradient downgradient 

Indicator 

pH Std Units 7.40 7.44 7.82 7.36 

Specific Conductance umho/cm 2076 2120 2680 1710 

Total Organic Carbon mg/ l 26* 12 20 75 

Total Organic Halogen mg/ l 0.063* 0.077 0.321 0.044 

Total Dissolved Solids mg/l 1730 2050 1670 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 <0.00l 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 <0.0I O.OI 0.02 

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

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

Chromium mg/ l <0.00l O.OOI O.OOI 0 . 0 0 1 

Fluoride mg/ l 0.9 I.l 2.4 1.0 

Lead mg/ l 0.006 0.006 O .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 <0.0I 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 

Coli form col/100 ml 1 1 1 1 

average of four replicates 
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RIO GRANDE BASIN 3 6 7 

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

LOCATION.---Lat 32'50'27", long 104*19'23", In NWiNWi. sec.18, T.17 S., R.27 E., Eddy County, Hydrologic Unit 
13060007, on l e f t bank 250 f t (76 ra) upstream from bridge on State Highway 83, 4.3 mi (6.9 km) east of Artesia, 
7.0 mi (11.3 km) upstream from Rio Penasco, 17 mi (27.4 km) upstream from McMillan Dam, and at mile 503.9 
(810.8 km). Prior to Apr. 3, 1981, at s i t e 250 f t (76 m) downstream. 

DRAINAGE AREA.—15,300 mi? (39,630 km2), approximately (contributing area). 

WATER-DISCHARGE RECORDS 

PERIOD OF RECORD.—September 1905 to June 1909, August 1909 to current yeasw 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 prior to Apr. 5, 1941. Apr. 5, 1941 to Apr. 2, 1981, water-stage 
recorder at s i t e 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 tan2), 1959 
determination, above station. 

AVERAGE DISCHARGE•—46 years, 244 f t 3 / s (6.910 m 3/s), 176,800 acre-ft/yr (218 hm3/yr). 

EXTREMES FOR PERIOD OF RECORD.—Maximum discharge probably occurred May 30, 1937, when a discharge of 51,500 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, 2,070 f t 3 / s (58.6 m3/s) at 2230 hours Sept. 15, gage height, 10.15 f t 
(3.094 m) from floodmarks, no other peak above base of 2,000 f t 3 / s (57 m3/s); minimum, 1.3 f t 3 / s (0.037 m3/s) 
Sept. 2. 

0ISCHARGE/ IK CUBIC FEET PER SECOND/ KATER YEAR OCTOBER 1981 TC SEPTEMBER 1982 
FEAN VALUES 

0AY CCT NOV DEC JAN FEB MAR APR NAY JUN JUL ALC SEP 

1 56 96 59 53 58 49 23 «£5 24 7C 25 2.1 
t 53 95 62 S3 S7 49 24 8*5 15 SS 30 1.3 
3 87 88 62 53 56 43 24 754 16 154 37 4.9 
4 57 63 «2 53 56 42 25 S17 • 13 483 S7 129 
S 95 77 62 52 56 40 2! 246 11 537 87 564 

6 117 92 it SI 56 39 24 177 1C 620 56 654 
7 109 104 62 51 56 39 23 143 11 76C 34 084 
S 269 93 62 51 56 40 24 117 e.6 740 32 713 
9 182 83 i l 51 SS 41 24 1Ce 7.3 80C 22 744 

10 164 71 tc SO 56 40 Zl 98 7.7 93C 18 7S0 

11 1*8 67 tc so 59 38 26 ei 6.4 920 15 758 
12 153 64 tc so 59 36 27 tt 11 ESC e.c 755 
13 127 64 iC 50 59 39 2? 58 7.S 11CC 6.C 769 
14 107 »<• tc SO 58 41 28 SO 5.5 90C O.C S42 
IS »? 65 ec 115 SS 39 ze 51 S.3 911 5.C 973 

le ee 65 tc 120 59 35 SSC 50 5.7 9CC 6.C 1240 
17 • 78 64 59 120 59 35 662 48 13 878 6.5 966 
18 73 60 se 11C SS 36 715 38 E.6 849 5.5 710 
19 71 55 se 62 SI 35 752 35 9.2 793 O.C 324 
20 09 58 se tm 49 34 80S 32 6.1 549 4.C 454 

21 67 58 57 • 69 49 32 832 26 E.S 19C 4.S 3C7 
22 67 59 56 77 49 31 SSC 22 e.1 146 3.! 256 
23 72 56 55 E9 48 32 875 19 14 106 S.S 2C3 
24 60 54 ss ee 46 29 965 20 11 87 4.C 181 
25 66 S3 54 76 49 26 est 27 e.6 92 4.0 160 

26 97 S3 J4 74 49 25 So 2 • 25 (.9 SS 7.C 165 
27 101 SO S4 «9 49 25 (MS 27 E.O JE 30 , 148 
2£ 94 S2 54 <5 49 26 812 32 «.9 39 SS 128 
29 102 5* SI ei --- 24 815 36 7.8 31 20 99 
5C 103 56 53 60 21 77C 29 1* 25 10 82 
31 93 ... S3 se --- 20 ... 25 ... 22 7.C ... 
TCTAL 3180 2053 11CS 2C9S 1S18 10S6 12345 4tes 30!.S 1466S 594.S 13772.3 
(•EAK 1C3 to.4 56.2 67.t 54. 2 39.0 412 1S1 1C.2 473 19.2 4S9 
MAX 2*9 104 62 120 59 49 965 SES 24 11CC S7 1240 
Nik 53 sc S3 SO *E 20 22 19 S.S 22 S.S 1.3 
• C-FT «!10 • 407C 358C 41*C 3C10 21SC 2449C 9290 cOe 2909C nee 27320 

CAL YR 19S1 TCTAL 330(9.8 'CAN 90.6 
NTR YR 1982 TCTAL 5S1C4.3 KEAK 1S9 

NA« ?t8 »IK 3.0 AC-FT 4S59C 
MAX 1240 NIN 1.3 AC-FT 11520C 



RIO GRANDE BASIN 371 
08396S00 PECOS RIVER NEAR ARTESIA, NM — Continued 

WATER-QUALITY RECORDS 

SPECIFIC CONDUCTANCE (MICROMHOS/CM AT 25 DEG*4 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 8510 8100 
3 8890 6610 10100 9960 10200 11200 14300 2820 11900 9080 7980 9270 
4 5750 6580 9350 10100 10300 11300 14000 3070 12600 3720 6550 9690 
5 5780 7030 9270 10000 10200 11300 13800 3190 15600 3010 3940 3080 

6 9220 6350 8840 10100 10200 11300 3510 15200 2410 4390 2020 
7 9200 6320 9180 10200 10200 11100 3710 15400 1720 4650 1690 
8 5300 6190 9170 10100 10100 11200 — *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 1350 

11 5210 7550 9850 10400 9870 11500 4790 16700 1310 7950 1270 
12 4070 8000 9890 10100 10600 11700 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 11200 9690 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 10900 10300 12200 10700 17900 1560 16400 1430 
22 ' 8320 9220 10100 10500 10300 12100 10700 17200 1570 16000 2000 
23 8330 9510 10200 9750 10800 12000 10200 17400 1770 17000 1820 
24 8400 9480 10200 8340 10700 12700 •10200 17600 1770 16400 1940 
25 7680 9700 10100 8310 10800 12800 13000 15000 2080 16700 2230 

26 7140 9670 10100 8730 10800 12900 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 
WTR YR 1982 

8230 
MEAN 

9880 
8790 

9880 
MAX 

10300 
25200 

11900 7780 7030 16200 3070 11700 
MIN 350 

DAY 

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

MAX MIN MEAN 

FEBRUARY 

MAX MIN 

MARCH 

MEAN 

14800 
14800 
14400 
14400 
14300 

MIN MEAN MAX 

APRIL 
13000 14000 
12700 13400 
12200 • 13300 
12500 13400 
12200 13200 

MIN 

MAY 

2660 

MEAN 

6 
7 
8 
9 
10 

13100 
13400 
14000 
13500 
12700 

12100 
12100 
11800 
11700 
10800 

12500 
12700 
12700 
12400 
11700 

11 
12 
13 
14 
IS 

12100 
11400 
10700 
10100 
10700 

10400 
10000 
2600 
2100 
2500 

11200 
10800 
9710 
9400 
8920 

16 
17 
18 
19 
20 

9000 
4310 
3820 
2940 
2780 

4370 
3790 
2850 
2700 
2690 

5870 
4020 
3560 
2810 
2730 

21 
22 
23 
24 
25 

2720 
2640 
2580 
2710 
2790 

2580 
2560 
2550 
2540 
2570 

2660 
2590 
2560 
2610 
2680 

26 
27 
28 
29 

2700 2580 2620 

30 
31 
MONTH 14800 2100 S230 
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RIO GRANDE BASIS 315 

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

10CAT10N.—L»t J2,S0,27", long 104*19'23", ln NWfcNUk sec.18, T.17 S., R.27 E. , Eddy County, Hydrologic Onit 
13060007, on left bank 250 ft upstream from bridge on State Highway 83, 4.3 ml east of Artesia, 7.0 ml upstream 
from Rio Penasco, 17 ml upstream from McMillan Dam, and at mile 503.9. 

pkAINAGE AREA.—15,300 ml 2, approximately (contributing area). 

HATER-DISCHARGE RECORDS 

PERIOD OP RECORD.—September 1905 to June 1909, August 1909 to current year. Monthly discharge only tor some 
periods, published ln WSP 1312 and 1712. Records for Aug. 22-31, 19W4, and October 1936 to April 1937, 
published ln WSP 763 and 828, respectively are not Tellable and should not be used. Prior to February 1936, 
published as "near Dayton." 

ItVISED RECORDS.—WSP 1312 and 1512: 1913, 1915, 1917-1B(M), 1920, 1923, 1931-36. WSP 1712: 1906(H), 1908-11(H), 
1919, 1921-23(M), 1929, 1931-32(H), 1935-36(H), 1937, 1939(H), 1941(H). See alao PERIOD OF RECORD. 

CACE.—Water-stage recorder. Datum of gage ls 3,291.92 ft National Geodetic Vertical Datum of 1929. See WSP 1923 
or 2123 for history of changes prior to Apr. 5, 1941. Apr. 5, 1941 to Apr. 2, 1981, water-stage recorder at ' 
site 250 ft downstream at same datum. 

REMARKS.—Records fair. Flow regulated by Santa Rosa Lake (station 08382810) since April 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, 1959 determination, above 
station. 

AVERAGE DISCHARGE.—47 years, (1937-83), 243 f t 3 / s , 176,100 «ere-ft/yr. 

EXTREMES FOR PERIOD OF RECORD.—Maximum discharge probably occurred Hay 30, 1937, when a discharge of 51,500 f t 3 / a 
was measured by slope-area method at a point 15 mi upstream, gage height, 14.7 f t , site and datum then in use; 
no flow at times lo 1934, 1946-47, 1953-54, 1957, 1964-65. 

EXTREMES OOTSIDE 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 ft /a- The second highest flood occurred July 25, 1905, discharge below Rio Penasco, 50,300 f t / s , based 
on gain ln storage and sp i l l from Lake McMillan. The floods ln August 1893 snd October 1904 damaged McMillan 
Dam and washed out Avalon Dam. 

EXTREMES FOR CURRENT YEAR.-̂ Maximum discharge, 895 f t 3 / s May 16, gage height, 6.59 f t , no peak above baae of 2,000 
f t / s ; minimum, 0.17 f t / s Aug. 21. 

DISCHARGE, IN CUBIC FEET PEP SECOND, WATER TEAR OCTOBER 1982 TO SEPTEMBER 1983 
MEAN VALUES 

DAT OCT NOV DEC JAN F E B MAR APR MAT JON J 0 L AUG SEP 

1 73 71 73 63 61 45 26 14 74 7 . 9 98 363 
2 202 66 68 62 60 48 22 20 77 SO 96 405 
3 645 62 69 59 59 47 24 21 75 24 2 92 440 
4 429 59 66 65 58 46 29 24 . 68 591 90 492 
5 231 51 62 64 60 42 32 23 45 630 76 458 

( 193 58 58 64 62 38 33 189 38 716 56 487 
7 157 57 57 64 68 40 44 544 34 730 33 518 
1 129 61 55 65 68 37 47 637 31 740 26 521 
9 113 55 56 68 66 35 53 685 28 760 26 746 

10 97 49 61 68 65 34 64 721 26 750 19 727 

11 88 49 62 69 62 34 69 729 22 742 13 656 
12 74 51 73 69 61 34 68 750 16 760 10 690 
13 69 S3 73 69 60 34 38 798 13 780 11 685 
l * 62 52 72 65 58 34 51 825 15 80 3 11 622 
1) 62 51 74 62 57 34 50 672 18 

i 
792 10 614 

It 78 46 74 61 56 31 58 873 17 860 12 614 
12 77 44 68 60 51 27 36 822 15 84 3 8 . 0 607 
I I 77 46 67 59 48 28 39 816 14 837 5 . 8 595 
19 78 47 64 58 46 27 31 839 12 819 5 .7 600 
20 81 47 62 58 46 27 23 794 11 806 5 . 4 527 

21 81 47 60 61 43 27 20 802 11 818 4 . 7 4 24 
22 78 47 58 ' 64 45 29 19 796 15 802 5 . 3 219 
2) 74 45 58 65 45 25 21 713 11 832 5 . 5 166 
24 72 44 58 69 45 23 21 313 9 . 0 815 4 . 7 133 
2) 7a 43 56 70 46 24 23 203 9 . 0 821 3 . 1 100 

24 72 43 56 70 46 29 23 153 10 829 6 . 7 88 
2? 75 SO 59 70 44 32 I S 109 20 839 8 . 1 76 
28 78 57 57 69 43 33 15 92 10 720 7 .4 74 
21 78 64 57 66 34 I S 81 13 500 5 . 6 74 
10 7 3 77 65 63 --- 31 12 71 10 202 63 73 

*• 71 —— 61 61 30 69 119 302 

• n i 3837 1592 1959 2000 1531 1039 1061 14400 767 . 0 2 0 5 5 5 . 9 1 1 2 4 . 0 12798 
** AX 124 5 3 . 1 6 3 . 2 6 4 . 3 3 4 . 7 3 3 . 5 3 5 . 4 465 2 5 . 6 663 3 6 . 3 4 27 
** 1 645 77 74 70 68 48 69 B7 3 77 860 302 746 
*• s 62 43 55 58 43 23 12 14 9 . 0 7 . 9 4 . 7 74 
• - ' - I T 7610 3160 1890 3970 3040 2060 2100 28560 1520 40770 2230 25380 

*.«'. TR 1982 TOTAL 5 8 4 5 . . 3 MEAN 160 MAX 1240 MIN 1 . 3 A C - F T 115900 
l » 8 3 TOl fcL 6 2 6 6 3 . 9 MEAN 17 2 MAX 87 3 MIN 4 . 7 A C - F T 124 300 



320 RIO GRANDE BASIN 
08396SOO PECOS RIVER NEAR ARTESIA. NM — Continued 

WATER-QUALITY RECORDS 

SPECIFIC CONDUCTANCE (MICROMHOS/CM AT 2S DEC* C), WATER YEAR OCTOBER 1982 TO SEPTEMBER 1983 
ONCE-DAILY 

DAY OCT NOV DEC JAN FEB MAR APR MAT JUN JUL AOC sir 

1 5000 6070 7160 8520 8540 10200 12100 14500 4830 13200 1890 2940 
2 3990 6180 6900 82 30 8530 10100 12500 14400 5190 13300 21B0 2830 
3 1940 6230 6830 8660 8720 9890 13200 13300 5330 13400 2720 2300 
4 1530 6720 6900 84 30 8700 10300 10900 11900 5060 13700 3070 1390 
3 1680 6800 68 30 84S0v 8700 10400 10900 10700 4810 17600 2900 1520 

6 1860 7190 6890 8260 8580 10400 9950 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 12B0 4680 1060 
9 2710 6880 7540 8580 84 30 11200 9470 ' 3090 6960 1250 5660 1100 
10 2740 6890 8230 8110 8410 11300 9890 3040 7950 1170 5140 1160 

11 4060 7210 7160 8050 8360 11300 9710 2920 8160 1150 5970 1050 
12 4630 7380 7460 8050 8580 11400 9640 2920 8890 1150 6770 997 
13 5280 7310 7480 7950 8740 11500 8460 2890 9920 1130 9500 1010 
14 5480 7 560 7450 8080 8790 11700 8440 28 50 11900 1100 8820 981 
13 5890 7670 7330 7940 8800 11600 8800 2940 10500 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 2450 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 11500 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 
23 5500 8050 8460 8120 9820 13400 13100 2790 12200 1030 11100 2030 

26 5490 7800 8500 8050 9950 13200 12100 2850 6250 1010 15400 2780 
27 5260 7570 8360 8140 10000 12500 12800 2960 5640 1080 18 500 3020 
28 5310 7540 8340 8140 9950 10900 14700 3080 6990 1470 18000 3410 
29 5400 7620 8310 82 40 10900 14600 3180 10900 1530 13800 3680 
30 5380 7120 8210 8330 10900 15100 4270 11400 1650 14200 4350 
31 5670 8610 8430 11300 4570 1730 12900 

MEAN 4410 7410 7600 8320 9160 11500 10900 4870 9070 4220 8520 17*0 

WTR YR 1983 MEAN 7300 MAX 18500 MIN 960 

TEMPERATURE WATER (DEC* C), WATER YEAR OCTOBER 1982 TO SEPTEMBER 1983 
ONCE-DAILY 

DAY OCT .NOV DEC JAN FEB MAR APR MAY JDN JUL AUG 

1 25.0 17.3 10.0 .5 8.0 18.0 12.0 17.0 19.0 30.0 24.0 
2 22.0 14.0 9.5 3.0 9.0 18.0 14.0 20.5 25.0 28.0 30.0 
3 19.0 13.0 5.0 .0 9.5 18.5 19.5 15.0 25.0 30.3 30.5 
4 19.0 10.0 9.0 .0 7.0 13.5 7.5 20.5 27.5 28.5 29.5 
5 21.0 13.5 9.0 . 3.5 6.5 12.0 8.0 20.0 20.0 25.0 26.0 

6 23.0 15.0 6.0 5.5 8.5 10.0 5.0 21.0 23.0 25.0 23.5 
7 19.0 11.0 10.0 4.5 8.0 14.5 7.0 18.0 27.5 25.5 * 30.0 
8 21.0 12.0 6.0 6.5 12.5 19.0 8.0 21.0 27.0 26.0 28.5 
9 18.r 17.5 7.0 8.5 9.0 18.0 16.0 20.5 22.0 26.5 25.5 

10 19.0 15.5 5.0 9.0 9.0 21.0 15.5 21.0 21.0 27.0 24.5 

11 18.0 14.0 5.0 9.5 14.0 12.5 15.0 21.0 31.0 27.0 31.0 
12 15.0 13.0 5.0 8.0 9.0 19.0 20.5 19.5 29.0 27.5 25.0 
13 15.5 12.5 9.0 6.5 14.0 21.0 15.0 19.0 28.5 27.5 30.0 
14 13.0 9.5 5.0 9.5 10.0 21.0 11.0 18.5 22.5 25.0 26.0 
15 20.5 8.0 8.0 8.5 15.0 17 .0 20.5 18.0 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 26.5 
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 30.5 
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 13.0 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 15.5 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 27.5 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 5.5 13.0 12.0 23.5 24.0 23.0 26.5 25.0 
25 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 10.5 16.0 18.0 24.5 27.0 25.5 27.0 
27 17.0 4.5 4.0 7.5 13.0 11.0 26.0 20.5 23.0 29.0 30.3 
28 15.0 6.5 4.0 12.0 11.5 15.0 25.0 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 11.0 16.0 16 .5 20.0 26.0 27.0 27.5 

WTR YR 1983 MEAN 17.5 MAX 32.0 MIN .0 

SEP 

29.0 
26.0 
26.0 
26.5 
2S.3 

24.5 
27.0 
27.0 
25.0 
23.0 

27.0 
26.0 
24.0 
25.0 
24.3 

25.5 
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. i 

24.» 



Geoscience 
Consultants, Ltd. 

February 25, 1985 

Mr. Richard Stamets 
NMOCD 
P.O. Box 2088 
Santa Fe, New Mexico 87501 

Re: Effluent Flov/ 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 Griffin, Navajo 
Mr. Joel Carson, Losee, Carson, Dickerson 
M. David Boyer, NMOCD (2 copies) 

Si ncerely, 
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 n.o 
6-14-84 342,720 13.0 

6-15-84 342,720 13.5 

6-18-84 342,720 9.5 

6-20-J33 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 7 342,720 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 11.0 

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 11.0 

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 



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 JuT 

9-10-84 380,160 8.5 

9-11-84 361,440 9.5 

9-12-84 380,160 n.o 

9-13-84 380,160 9.5 

9-14-84 361,440 n.0 

9-17-84 342,720 n.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 io.O 

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 

< I S ^ 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 

H-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 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 

T-l1-85 •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 

1-25-85 361,440 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 
CHER I Cfi!. ANALYSES CF SELECTED WASTE 

STREAMS AT NAVAJO REFINERY (AFTER 6RANV0LD, 1984! 
(VALUES IN r.G/L EXCEPT KHERE NOTED) 

KBCC 3-103 
STANDARDS 

CRUDE UNIT 
PROCESS 

<M, HI, «I3) 

CAT. CRACKER 
PROCESS 

BEFORE SOUR KATER 
STRIPPER 

SOUR KATER 
STRIPPER 
EFFLUENT 
(117) 

ALKY. NEUTRALIZING 
SEWER 
(16) 

ND i SD 
DESALTERS 
(*3, '?} 

As 
Ea 
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 
NH. 
c 

<0.1 

1.3 

<0.I 

60S 
(0.1 
6.3 

9.9 

120? 
78 
64 

<0.1 
<0.1 

0.3 

3.? 

2160 
<0.I 
9.0 

710 

6379 
2320 
130 

<0.1 
<0.i 

0.4 

17.0 

560 
0.12 
9.5 

250 

1702 
•56 
7.7 

7.8 
<0.1 

10.8 

<1.0 

7.8 

2872 
18.8 
3.6 

2524 

0.26 

8670 
a 
1.4 

600 
5.0 
:i.o 



Table 5-2 (continued! 

BOILERS 

WOCC 3-103 S.D. N.O. 

PARAMETERS BOILER HIGH L0(< 
BLOKOOKN PRESSURE PRESSURE 

BOILER BOILER 
««> (118) (412) 

As 
Ba 
Cd 
Cr 
CN 
F 
PD 

Hg 
NO, 
Se 
Ag 
U 
Cl 
Cu 
Fe 
fin 
SO 
TDS 
Zn 
pH 
Al 
B 
Co 
Mo 
Ni 
Phenols 
TSS 
Cond. 
COD 
NH. 
S 

.004 
<.l 
(.01 
<.03 

3.1 
.18 

<.05 
<.03 
127 
<.03 
1.9 
.07 
154? 
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 
<.I 
<.01 
<.05 

1.5 
.05 

.05 

<.05 
<.03 
44 

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

.01 
(.5 
<.05 

0 
2600 
0 



Table 5-2 (continued) 

COOLING TOWERS 

N6CC 3-103 N.D. COOLING S D e n _ 

STANDARDS TOWER fiL\y -Jit.... 
BLOWOOWN COOLING TOWER ' \ Q m 

SLOWDOWN SLOWDOWN 
(M> UD 

fis .004 
*a (.1 

<.01 
Cr .06 
CN 
F 1.6 
Pf .05 
Hg 
« 03 .5 

Se 
fi9 <.05 
" <•« (.05 <.05 Cl 48 
c« <.03 
Fe 

<.03 
SO 1077 
TDS- ic 0 6 

1" .48 
PH 7.6 
Al (1.0 
ff 

Co (.01 
"o (.5 
K> (.05 
F'henols 
TSS n 
Cond. o 
COD 1850 
KH. 0 

(.001 .oil 
<•» (.1 
<-°l (.01 
1.05 (.05 

<•« 2.2 
•05 <.05 

.75 .2 

<-05 (.05 

53 44 
(.03 <.03 

0 5 -5 (.03 
•« (.03 
1461 1234 
2732 i694 
28 (.01 

7.7 
<l-0 1.0 

•01 .02 
<-5 (.5 
<•« (.05 

0 67 
(l 108 

err 

COOLING TOWER 
BLOWDOWN 
(416! 

.001 
(.1 
(.01 
0.22 

1.6 
.05 

(.05 
(.05 
47 

(.03 
(.05 
(.03 
1067 
1973 
.17 
8.0 
(I.O 

.01 
(.5 
(.05 

C 
1800 
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ASSAIGAf 
ANALYTICAL LABORATORIES. INC 

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

ANALYTE SAMPLE ID/ANALYTICAL RESULTS 

Benzene 
Toluene 
Echylbenzene 
Xylenes 

111 8 A 
1330 
Well 28 

<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 
1240 
Well 46 

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

Benzene 
Toluene 
Echylbenzene 
Xylenes 

NO 3 as N 
NH 4 

CN 
Benzene 
Toluene 
Xylenes 
Echylbenzene 

NO 3 as N 
NH 4 

CN 
Benzene 
Toluene 
Xylene s 
Echylbenzene 

<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 

Well 3 Well 5 

<0.0l mg/1 <0.01 mg/l 
1-16 mg/1 2.5 mg/l 

<0.01 mg/l <0.0i mg/l 
<0.005 mg/l <0.005 tag/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 

Well 13 Pond 1 

<0.01 mg/l 
5-6 og/1 

0.09 mg/l 
0.254 mg/l 
0.345 mg/l 
0.389 og/1 
<0.100 mg/l 

<0.01 mg/l 
10.6 mg/l 
0.4 mg/1 

0-711 mg/l 
0-588 mg/l 
0.591 mg/l 
0.240 mg/l 

Well 12 

<0.01 mg/l 
0.25 og/1 
<0.01 mg/l 

<0.005 mg/l 
<0.005 «g/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 og/1 
<0.005 og/1 
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TO: Geo Science 
500 Copper Ave. N. 
Albuquerque, NM 

ANALYTE 

NO , as N 
NH j 
CN 4 

Benzene 
Toluene 
Xylene s 
Echylbenzene 

DATE: 8 November log/ 
1080, 1040 
Page 2 of 2 

Pond 01 
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 

REFERENCE:"Scandard Mechods f o r che Exam, , 
15ch E d l c l o n , APHA. L Y J ? ^ C l ° a ° f W - " e w a c e r 

S i n c e r e l y , 

i<yo ra co r y 

Thank you f o r concacclng A s s a i g a i 

Je 
La 

Smich, Ph.D. 
Di reo co r 

1 
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CITY 
ATTENTION 

INVOICE NO 

Navajo Refining Co'. 
Drawer 159 
Artesia, NM 88210 
Ed Kinney 
104223 mm 

SAMPLES RECSIVEO 4/24/81 CUSTOMER ORDER NUMBER p f | „ # ?Q0?n 

TYPE OF ANALYSIS Water 

Sample 

Identification 

Navajo West Pond 

oi 

:,«<: '{•-•rvi-*-..-^* fi 

Type of 
Analysis mg/liter 

Acidity 13 
Alkal in i ty , "P" (as CaCOj < 1 
Barium 0.2 
Biochemical Oxygen Demand 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.,) 760 
Iron J 0.06 
Lead 0.002 
Magnesium 60 
Nickel- 0.01 
pH Units 7.7 
Phenols 0.04 
Alkal in i ty , "M" 173 
Sol ids, Total Dissolved 2930 
Sul fate 885 
Sulfide 25.1 
Zinc < 0.1 

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: BODg - 5 day incubation 

pH:electrode / 

APPROVEO 81 

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 . 

Elmer 0. Martinez, Oirector o f Quality Assurance 
4/30/81 PAGE 4 OF 13 PAGE 

on o— c *JC * 



-CU'JI L?< 
A00f£GS 

CITY 

ATTENTION 

INVOICE NO 

Navajo Refining Con 
Drawer 159 
Artesia, NH 88210 
Ed Kinney 
104223 mm 

SAMPLES RECEIVEO 4 / 2 4 / 8 1 CUSTOMER ORQ6R NUMBER P.O. # 20030 

TYPE OF ANALYSIS Water 

Sampl e 

Identification 

Navajo Middle Pond 

Type of 

0-

Analysis mg/l i t e r 

Acidity 29 
A l k a l i n i t y , "P" (as CaC03) < 1 
Barium < 0.1 
Biochemical Oxygen Demand 116 
Cadmium 0.002 
Chemical Oxygen Demand 363 
Chloride 1468 
Chromium 0.1 
Chromium 6+ < 0.01 
Copper < 0.001 
Fluori de 7.4 
Hardness (as CaCO-,) 1060 
Iron 0.06 
Lead < 0.001 
Magnesium 96 
Nickel < 0.01 
pH Units 7.4 
Phenols 0.027 
Alkal in i ty , "M" 349 
Sol ids , Total Dissolved 4020 
Sulfate 1050 
Sul fide 13.4 
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: BOÔ  - 5 day incubation 

pH:electrode 

APPROVED 8V{ 

Elmer D. Martinez, Director of Qual i ty Assurance 
4 / 3 0 / 8 1 PAGE 3 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 n c . 



ADDRESS 

CITY 

ATTENTION 

INVOlCC NO 

mmm 

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

Pi 
Em 

I SAMPLES RECSIVEO 4 / 2 4 / 8 1 CUSTOMER ORDER NUMBER P.O. § 20030 

TYPE OF ANALYSIS Water 

Sample 

Identi fication 

Navajo East Pond 

J 

Type of 
Analysis 

Sample Analysis by: BP 

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

pH: 4/30/81 t? 1400 hrs. 

Method of Analysis: BODg - 5 day incubation 

pH:electrode 

mg/1iter 

Acidity 10 
Alkal inity, "P" (as CaCUj) < 1 
Barium < 0.1 
Biochemical Oxygen Demand 72 
Cadmium 0.002 
"Chemical Oxygen Demand 225 
Chloride 1632 
Chromium — U.l 
Chromium 6+ < 0.01 
Copper 0.002 
Fluoride 5.8 
Hardness (as CaC03) 1160 
Iron 0.1 
Lead < 0.001 
Magnesium 110 
Nickel < 0.01 
pH Units 7.2 
Phenols < 0.001 
Alkal inity, "M" 214 
Sol ids, Total Dissolved 4920 
Sul fate 1520 
Sulfide 0.36 
Zinc < 0.1 

APPROVED 81 

Controls for Environmental Pollution, Inc. 
P.O. Box 5351 . io?q . <- •-

Elmer 0. Martinez, Director o f QuaHty'Assurance 
4/30/81 PAGE 2 OF 13 PAGET 



TONEYANAYA 
GOVERNOR 

STATE OF NEW MEXICO 

ENERGY AND MINERALS DEPARTMENT 
OIL CONSERVATION DIVISION 

F e b r u a r y 7 , 1985 
POST OFFICE BOX 2088 

STATE LANO OFFICE BUILDING 
SANTA FE. NEW MEXICO 87501 

(505) 827-5800 

CERTIFIED MAIL -
RETURN RECEIPT REQUESTED 

Mr. Randall T. Hicks, 
Vice President 
Geoscience Consultants, L t d . 
500 Copper Avenue, N.W. 
Suite 220 
Albuquerque, New Mexico 8710 2 

Re: Ground Water Discharge Plan (GW-28) f o r Navajo 
Refinery, A r t e s i a 

Dear Mr. Hicks: 

The New Mexico O i l Conservation D i v i s i o n Environmental Bureau 
has reviewed your December 7, 1984, discharge plan s u b m i t t a l 
f o r the Navajo Refinery. We have some comments and questions 
on the m a t e r i a l submitted and requests f o r a d d i t i o n a l 
c l a r i f y i n g i n f o r m a t i o n . Also, i n a meeting w i t h you on 
January 24, 1985, several s u b s t a n t i a l issues regarding 
discharge plan coverage and f u t u r e work e f f o r t s were r a i s e d . I 
w i l l discuss these issues f i r s t and then provide our s p e c i f i c 
comments on the m a t e r i a l submitted. 

Discharge Plan Issues 

1. During the meeting of January 24, 1985, the hydro
carbon product recovery system and i t s r e l a t i o n s h i p 
t o the ground. water discharge plan was discussed. 
You requested t h a t the issues remain separate except 
t h a t water discharges from the recovery system t o the 
conveyance d i t c h would be covered under the discharge 
plan. We are agreeable t o your reqtiest t o 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 t h a t 
you w i l l comply w i t h the pr o v i s i o n s of Section 
1-203.A., and your agreement t h a t the e x i 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 l i m i t e d t o past 
petroleum product discharges; a c t i o n t o be taken t o 
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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 plan. 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 Valley a l l u v i u m i s 
reached. This water must be prote c t e d 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 dep 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 in f o r m a t i o n 
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on ground water q u 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 would 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 legib l e copy of Figure 4-2 and provide 
units for permeability and other l i s t e d s o i l 
c haracteristics. 
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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 we l l 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 leg i b l e log copies. 

12. What i s the source of the apparent artesian head 
in 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 level measurements by hand or through 
use of a water l e v e l 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 Tnrat.inns of tlie—pxoper-ty—owne-rs— 
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 d i t c h and 
ponds from such releases? 
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WATER QUALITY: 

1. Provide a summary, of water q u a l i t y c h a r a c t e r i s t i c s 
of the San Andres and upper Queen a q u i f e r s i n the 
r e f i n e r y area. 

2. Contrary t o the statement on p.4-16, the water 
. q u a l i t y i n the Pecos River Va l l e y a l l u v i a l s a n d / s i l t 
a q u i f e r has not yet been s u f f i c i e n t l y c h aracterized 
by Navajo. Background q u a l i t y cannot be defined 
u n t i l seasonal v a r i a t i o n s , and ground water flow 
d i r e c t i o n (s) are known. Since pond seepage appears 
'to have a f f e c t e d some close monitoring w e l l s , 
analyses of water samples from those w e l l s would not 
be r e p r e s e n t a t i v e 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 a t low flow should be made t o 
ch a r a c t e r i z e 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 " w e l l water" i s r e f e r r e d t o 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 
d e t a i l s ? From what zone i s i t producing? 

5. On page 4-17, the statement i s made t h a t d i r e c t 
contamination of ground water at the r e f i n e r y i s 
u n l i k e l y due t o the presence of a r t e s i a n c o n d i t i o n s 
and t h a t contamination could be oc c u r r i n g due t o 
contact between a r t e s i a n water i n the wellbore and 
hydrocarbons i n the s o i l . While we b e l i e v e t h i s 
could be t r u e f o r some i n d i v i d u a l w e l l s , the presence 
of f l o a t i n g product up t o several f e e t i n thickness 
i n at l e a s t ten of the w e l l s , as shown i n d r i l l i n g 
l o gs, shows t h a t product has indeed moved downward 
despite apparent a r t e s i a n c o n d i t i o n s . There i s also 
the p o s s i b i l i t y t h a t the a r t e s i a n c o n d i t i o n s are 
recent and l o c a l i z e d , and contamination predated a 
r i s e i n water l e v e l s and pressures t o c u r r e n t 
e l e v a t i o n s . This statement needs t o be revised t o 
r e f l e c t a c t u a l c o n d i t i o n s . 

6. The l a s t paragraph of page 4-17 asserts t h a t the 
ground water of the shallow, perched-water u n i t i s 1) 
of l i m i t e d e x t e n t , 2) not u t i l i z e d by any o f f - s i t e 
w e l l s , and 3) not connected w i t h any other a q u i f e r . 
Navajo has not c o n c l u s i v e l y demonstrated the 
correctness of these assertions (see issue 3 above). 



Mr. Randall T. Hicks, Vice President Page 7 

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 rates measured? Flow 
measurements need to be made at the beginning 
and end of the d i t c h . 

(b) No analysis was provided for waste stream 
#14 (Desulfurizers). 

(c) Table 5-2 does not provide analyses for 
benezene, toluene, ethylbenzene, xylenes, or the 
other WQCC organic standards. The presence or 
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 ou t ) , 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, 
e t c ) . 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 drawinc. 
C l a r i f y the waste stream numbering. 

8. Does Navajo have any underground storage tanks? 

Please provide--thr-ee—ĉ pl-&s-̂ f-ai±-fTrture 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. 

Lncerely, 

DAVID G. BOYER 
Hydrogeologist 

cc: OCD Artesia Field Office 
NMEID Hazardous Waste Section 
David n r i f f i T T , . Mavsin R p f i n i n a Co. 
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Geoscience 
Consultants, Ltd. 

December 7, 1984 

DIL CONSERVATION DIVISION 

DEC 111984 

RECEIVED 

Mr. Richard L. Stamets 
Oil Conservation Division, Room 206 
310 Old Santa Fe Trail 

Santa Fe, New Mexico 87501 

RE: Submission of Hydrogeology and Process Description Report 

Dear Mr. Stamets: 
Navajo Refining Company and Geoscience Consultants, Ltd. are pleased to 
submit Sections 1.0 - 6.0 of the ground water discharge plan for Navajo 
Refining Company's Artesia, New Mexico fa c i l i t y . This document contains 
the detailed report on site hydrogeology and process descriptions 
pursuant to the schedule contained in the permission to discharge without 
an approved plan dated September 19, 1984. 

Pursuant to the schedule contained in your September 19, 1984 letter, OCD 
shall provide Navajo (and Geoscience Consultants, Ltd.) with comments on 
this submission on or before February 7, 1985. We do request, however, 
that your staff contact us as questions or comments arise so that we can 
address them in the most timely fashion. 

If you have any questions please contact me at our Albuquerque office. 

Sincerely, 
GEOSCIENCE CONSULTANTS, Ltd. 

Randall T. Hicks 
Vice President 

Enclosure 

cc. Mr. David G r i f f i n , Navajo 
Mr. Joel Carson, Esq., Losee, Carson and Dickerson 
Mr. David Boyer, NMOCD, w/o enclosure 

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

oi 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 Si, 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 rainfall 

averaging less that 11 inches per year. Soils are typically of 

the Arno, Harkley, Pima and Karro associations, developed by deep 

weathering of bedrock or old alluvium (USSCS, 1971). 





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 soil. 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 

st 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. 



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 he 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 

4-1 



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 bas inward (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 all 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 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 s o i l formation. Within s o i l 

series formed on a particular substrate, soil properties vary as 

a result of differing grain size, land slope and available 

moisture. Figure 4-2 shows the distribution and properties of 

soil types in the Artesia area. The Navajo plant site is located 

in an area of Karro Loams (USSCS, 1971). These soils are develop

ed on deeply weathered calcareous rocks, and are moderately 

permeable. Much of the refinery site area has been 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. 
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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-Sar> 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 1900's many wells in this aquifer flowed 1000 to 

3000 gallons per minute (gpm),'but extensive withdrawals have 

lowered the head to about 50 to 80 feet below the land surface 

(Figure 4-4). The artesian aquifer is confined by the impermeable 

(or very slightly permeable) carbonates, shales and evaporites 

which comprise much of the overlying Queen and Seven Rivers 

formations (Figure 4-3). Its potentiometric surface is typically 

slightly above the shallow aquifer's upper surface (Welder, 1983). 

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

table" aquifer, is in fact a second artesian aquifer. With the 
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Figure 4-4 Potentiometric surface of deep aquifer (Welder, 1983) 
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Figure 4-5 Potentiometric surface of shallow aquifer (Welder, 1983) 
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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 illustrating the hydrogeologic relationships of the 

shallow aquifer are shown in Figure 4-3. 

At depths of approximately 200 to 250 feet, the uppermost 

sands of the Queen Formation are encountered. These sands 

contain and produce usable amounts of ground water, and cons

ti 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 typically slopes gently to the east and 

southeast, and follows the regional stratigraphic dips. South of 

the Artesia area, where extensive agricultural development 

4-10 



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 
i 

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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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-lying 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 fectively 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 

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 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 rainfall event large enough to flood the evaporation 

ponds would effectively dilute the effluent to a level far below 

stream or .ground water standards. 
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4.6 GROUND WATER QUALITY 

Four separate hydrogeologic units are present at the Navajo 

f a c i 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 4-8). 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 al l wells sampled 

except for well #13 neither phenols, toluene nor benzene are 

present in concentrations above ground water standards. 
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Water quality in the perched terrace/regolith water-bearing 

unit is 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 i s 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, moTecular 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 its fractionation products. 

An EPA survey of the petroleum ref in ing- industry, conducted 

during 1977, indentified over i50 f.pn-.rat.R 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 hese processes are 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 conversion of 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 

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 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 rela t i v e flow volumes from the 

different units are: 
Cooling Towers 
Boiler Blowdown 
Desalter 
Process Units and Water Softener 

60% 
20% 
8% 
12% 
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Based upon four wier measurements taken over the course of several 

days, the total effluent discharge is approximately 0.627 cfs or 

about 405,200 gallons per day. 

A brief description of each process and its wastewater char

acteristics is given below. 

5.2 MAIN PROCESS UNIT DESCRIPTIONS AND WASTEWATER CHARACTERISTICS 

5.2.1. Crude 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 

di 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 

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 vacuumed 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. 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 
Stabi1i zer 
(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 

7 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 
oi1/water 
separator 

10 To north division 
oi1/water 
separator 



1 

Table 5-1 Continued 

North Division 

North Division 

North Division 

Crude Unit 11 
Overhead Accumulator 

(D-5) 

Low Pressure 12 
Boi1er 

Crude Unit 13 
Overhead Accumulator 

(D-4) 

To oil/water 
separator 

To North division 
oi1/water 
separator 

North division 
oi 1/water 
separator 

North Division 

North Division 

Desulfurizers 14 
(D-15) 

Fluidized Cat. Cracker 15 
Unit Cooling Tower 

North division 
oil/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 
oi1/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 CF SELECTED WASTE 

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

KSCC 3-103 CRUDE UNIT CAT. CRACKER SOUR WATER ALKY. NEUTRALIZING ND i SD 
STANDARDS PROCESS PROCESS STRIPPER SEWER DESALTERS 

(*4, *11, #13) BEFORE SOUR WATER EFFLUENT («6) t?) 
STRIPPER (#17) 

As 
Sa 
Cd 
Cr 
CN 

F 
Pb 
Hg 
N03 

Se 
Ag 
U 
Cl 
Cu . 
Fe 
Kn 
SO" 
TDS 
Zn 
pH 
Al 
B 
Co 
no 
Ni 
Phenols 
TSS 
Cond. 
COD 
NH. 
c 

<0.1 
<0.1 

1.3 

<0.1 

805 
<0.1 
6. 

9.9 

1202 
78 
64 

<0.1 
<0.1 

3.9 

2160 
<0.1 
9.0 

710 

8379 
2320 
130 

<0.1 
<0.1 

0.4 

17.0 

560 
0.12 
9.5 

250 

1702 
256 
7.7 

7.8 
<0.1 

10. B 

7.8 

2872 
18.8 
3.6 

2524 

0.26 

8870 
<1 
1.4 

600 
5.0 
<1.0 



Table 5-2 '.continued) 

BOILERS 

WQCC 3-103 S.D. N.D. N.D. 

PARAMETERS BOILER HIGH LOW 
BLOWDOWN PRESSURE PRESSURE 

BOILER BOILER 
(#2! («18) <*12) 

AS .004 .005 .003 
Ba <.l <-l <-! 

Cd <.01 <-01 <.01 
Cr <.05 <-05 <-05 
CN 
F 3.1 2.2 1.5 
Pb .18 ' .14 .05 
Hg 
NO, .2 .1 -05 
Se 
Ag <.05 <.05 (.05 
U (.05 <.05 <.05 
Cl 127 73 44 
Cu <.03 (.03 <.03 
Fe 1.9 0.65 0.25 
tin .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 
Ho (.5 (.5 <.5 
Ni (.05 (.05 (.05 
Phenols 
TSS 20 0 0 
Cond. 6000 5000 2B00 
COD lib 0 0 
NH. 



Table 5-2 (continued! 

COOLING TOWERS 

WQCC 3-103 N.D. COOLING S.D. S.D. N n 
STANDARDS TOWER ALKY TCCM0LIN6 FCc' 

BLOWDOWN COOLING TOWER TOWER COOLING TOWER 
BLOWDOWN BLOWDOWN BLOWDOWN 

(*10! . (tit) 

As 
Ba 
Cd 
Cr 
CN 
F 
Pb 
Hg 
N 03 

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

.004 
(.1 
<.01 

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 
c 

. J 

.07 
1461 
2732 
28 
6.9 
(1.0 

.01 
(.5 
(.07 

0 
0 

.011 
/ 1 

(.01 
(.05 

1 1 
2., t . 

(.05 

(.05 
(.05 
44 

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

.02 
(.5 
(.05 

67 
108 

.001 
<. 1 
(.01 
0.22 

1.6 
.05 

(.05 
(.05 
47 

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

.01 
/ c 
» . J 

(.05 

0 
1800 



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, jet fuels and diesel 

fuel. The wastewater typically consists of sulfides or phenolic 

compounds. This waste stream (#14) is 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. 

5-6 



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 water 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 purification 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 

oil 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 fl 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 oi 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 i s 

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 oi 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 fl u i d in the ponds is 

shown in Appendix B. 
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APPENDIX A 
WELL LOGS 



LITHOLOGIC AND COMPLETION LOGS OF 
NAVAJO'S MONITORING WELLS 



STATE ENCINEER OFFICE 

W E L L R E C O R D 

Section I . GENERAL INFORMATION 

i 

(A) Owner of w.U ^ " V > « f | w M f g . 
Street or Poit Office Address I . U , V J W I V . / 5? 

' — — • '-»rO 

Owner's Well No 

Street or Post Office Address ••"•< 
City and State ">rf,fyiifr f̂ PHif flPr/rrf 

Well wu drilled under Permit No.-

, _ W v. MW * HW * Vi of Section. 

b. Tract No of Map No. 

. and is located in the: 

. Township —LfS. Range ?tS£ .N.M.P.M. 

of the. 

c. Lot No.. .of Block No. .of the. 

Subdivision, recorded in — — 

d. X - r— f« t , Y - _ 
the_ 

. County. 

. feet, N.M-. Coordinate System. . Zone in 
. Grant. 

(B) Drillinc ^-r'~-»~ U * ® *»* . License No._ML<£Z£_ 

Address. 

Pri,.:.tt D^... 6-16- 7 7 Completed 6-16-JJ Type tools C£hU_ 

Elevation of land surface or at well is f t Total depth of well. 

Completed well is O shallow O artesian. Depth to water upon completion of well 

Section 2. PRINCIPAL WATER BEARING STRATA 

Size of hole. 

JUL .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) 

m 
\ 

••• Section 3. RECORD OF CASING 

Diameter 
(inches) 

8SD 

Pounds 
per foot 

Threads 
per in. 

JUL-

Depth in Feet 
Top Bottom 

20 

Length 
(feet) 

22 

Type of Shoe 
Perforations 

From To 

_L2_ 

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 

•m 

• N/A 

<• 

Section S. PLUGGING RECORD 

Plugging Contractor. 
Address 
Plu^xinj 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 
1 

3 
4 

/ 

Date Received 

FiieNo_ 

FOR USE OF STATE ENGINEER ONLY 

Quad FWL 

U s e ^ f - Z ^ A - Location r 7 . ' ^ £ . ' . / / / / / - ? 

F S L -



STATE ENCINEER OFFICE 

WELL RECORD 

Section 1. GENERAL INFORMATION 

(A) Owner of well tifivnja Kpfilh.Jttf CSi. 
Street or POM Office Address Umu?A ' V* 

K r n u d JlMM I *T1 

c 

Ln,„f* J_WQ 

*3 
. Owner's Well No. 

City and State Aa+on^ New flerjrn 

WeU was drilled under Permit No _ md is located in the: 

. W vt NF v. /ffl * K of S e e t i o n _ _ / £ _ Township J Z i Range 26 ff N.MJ.M. 

b. Tract No._ of Map No. ofthe. — 

c. Lot No.. .of Block No. .of the. 
Subdivision, recorded in 

d. v - ' y" 

. County. 

. feet, N.M. Coordinate System. .Zone in 

the. . Grant. 

(B) Drilling Contractor i-A ® £ni<AflMMfl 

Address 9 n k r 7 -WeA-ifi. Nyff ftyuAQ 

Drilling Began < - / 7 - 7 7 Completed A - l 7- 7 ' / Type tools gable Size of hole. 

Elevation of land surface or al well is ft. Total depth of well £2_ 

Completed well is O shallow Q artesian. Depth to water upon completion of well 0 

Section 2. PRINCIPAL WATER-BEARING STRATA 

-ft. 

.ft. 

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) 

--

• 

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 

u P/F 2 2? 2<T P/F ? PP 

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 

N/A 
-» 

* a. 

JL 

Section S. PLUGGING RECORD 

Plugging Contractor. 

No. 
Death in Feet 

p,"f1ri"ir M»•,'™, No. Top Bottom of Cement 
1 

Plugging approved by: i 

| , 3 
t State Engineer Representative 4 

Date Received 

/ 

FOR USE OF STATE ENGINEER ONLY 

Quad FWL FSL 

I _ _ V~<?&. Location tfa'*7'7. XC. / } . / J ^ 



m 

STATE ENCINEER OFFICE 

W E L L R E C O R D 

SecUon I . GENERAL INFORMATION 

(A) Owner of well fofaiAfi f o . 

Street or Post Office Addresj ^ ^ W M < 5? — 
City and State / W o / i / a , Nom fierira _ 

Hxnud J U M I91J 

flair „•* 

Owner's Well No 

WeU was drilled under Permit No. ffi-tfi*4?-X-? and is located in the: 

_ 14 Nf % NF V4 V4 of Section _ _ _ _ _ _ _ Township _ _ Z _ Range 

_ _ _ of Map No. of the _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ — — 

_N.M.PJ*. 

b. Tract No.. 

c. Lot No.. . of Block No. .of the. 

Subdivision, recorVed in 

d. X» _ _ _ _ _ _ _ feet, Y»_ 

. County. 

. feet, N.M. Coordinate System. . Zone in 

the. . Grant. 

(B) Drilling Contractor. H d ill PnJjeAPtlA&ii. . License No. W-675 

Address P.O. Box. If77 AxLtAia. Nem Itexlca 

Drilling Began _ _ _ _ _ _ _ _ 

Elevation of land surface or 

Completed well is 

_ Completed 6-21 - 7 7 T y r » i^nhlp S i z e nfhnl- 8SS m 

" well •« ft. Total depth o: weu___" ft. 

O shallow D artesian. n « i » " » " p " " <•»—.putim. " f "*»" ^ f > 

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 .... . . 

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 

m u P/f 2 21 P/F ? 20 

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 

-» 

* N/A 
St. -

Section S. PLUGGING RECORD 

Plugging Contractor. 

No. 
ncDth in Feel Cubic Feet 

of Cement 
No. 

Top Bottom 
Cubic Feet 
of Cement 

n.>. w.ii pi..,-~t 1 
Plugging approved by: 

_ _———. 

•» 
Plugging approved by: 

_ _———. 3 
• State Engineer Representative 4 

Date Received 

FUe No_ 

FOR USE OF STATE ENGINEER ONLY 
i . > 

Quad FWL 

Use IYI?- ' ' f ^ r r i i Location No.. 

F S L . 



Kn~ad JUM |<T) 

STATE ENCINEER OFFICE 

WELL RECORD 

Section 1. GENERAL INFORMATION 

Ray taat LOS 

(A) Owner of well Navaio %e£jUnfr f<>• 
Street or Post Office Address 4/tfltt^/t- —2-
City ind State AnTe*!^ N<io mexico 

i / 2 
Owner . Well No.. 

Well wis drilled* under Permit M " M-Athl-X-12 md is located in the: 

. S f v. SF NF K of Section _ _ _ _ _ Township _ _ Z 

b. Tract N o . _ _ — — of Map No. _ _ _ _ _ _ _ of the _ _ _ _ _ _ _ _ _ _ 

. Range _N.MJ\M. 

c. Lot No.. ___ of Block No.. .of the. 
Subdivision, recoHed in. . County. 

d. X». 
the. 

.feet, Y- . feet, N.M. Coordinate System. . Zone ia 
. Grant. 

(B) Drilling Contractor H & & fawtlAflMMA . L k e n _ N o . _ _ _ _ _ _ _ 

Address ?, 0. Uar 4,77 AH-Z-UAI^ Nom tTLvIrn 

.Size of hole. Drilling Began -77 Completed 6-39-7 7 Type tools r<lfl/e 

Elevation of land surface or _________________ at well is—______ ft. Total depth of well 19 

Completed well is O shallow O artesian. Depth to water upon completion of well__2_ 

8SD 

.ft. 

. ft 

Section 2. PRINCIPAL WATER-BEARING STRATA 
Depth in Feet Thickness 

in Feet Description of Water-Bcaring Fonnation 
Estimated Yield 

(gallons per minute) From To 
Thickness 

in Feet Description of Water-Bcaring Fonnation 
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 

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 

s 
M/A 

Jm 

Section S. PLUGGING RECORD 

Plugging Contractor . 

Na 
Renin in F H I Cubio Feet 

of Cement Na Top Bottom 
Cubio Feet 
of Cement 

Tium W.ll P i n - . * 1 
Plugging approved by: i Plugging approved by: 

3 
! State Engineer Representative 4 

Date Received 
FOR USE OF STATE ENGINEER ONLY 

Quad FWL . FSL. 

raeNo._ fifr-tW5 - X W > „_ e t f S . f f Y f i . L o e . , i o n * - r i . 3 £ . / _ - ' 



STATE ENCINEER OFFICE 

WELL RECORD 

Section 1. GENERAL INFORMATION 

I P Owner of well Nav^o ^ M f t f C°< 
Street or Poit Office Address J _ _ ^ s _ _ u 2 
City and State Al\t'^"i Morim 

Owner's Well No. 

Well was drilled under Permit No. ffl-6. '/4jt-X-/J 

. SF * _ £ _ * _ _ _ _ * MoT 

. and is looted in the: 

b. Tract No.. 

c. Lot No 

. of Map No.. 

12 Tnu—Aip 17S Range 26F 

. of the _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ 

_N.M.P.M. 

Subdivision, recorded in. 
. of Block No.. .ofthe. 

.County. 

d. X». 
the. 

. feet, T - . feet, N.M. Coordinate System. .Zone in 
_ Grant. 

(B) Drilling Contractor H - V F,ntfnpRt'fieA . License No._____25L 

Address P.O. fin* k f i - A*+o*;n^ Nam ftU 

Drilling Began ff-i?J"^7.. 

Elevation of land surface or — 

Completed 6-3? - /7 Type tools cnhlt .Size of hole. _ _ _ _ _ .in. 

. at well is_ . ft. Total depth of well. ___ 

Completed well is O shallow • artesian. Depth to water upon completion of well. 

Section 2. PRINCIPAL WATER-BEARING STRATA 

-ft. 

.ft. 

Depth in Feet 
From To 

Thickness 
in Feet Description of Water-Bearing Fonnation 

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 

89D * p/F 2 21 2? 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 

Jm 

Section S. PLUGGING RECORD 

Plugging Contractor _ 
Address _ _ _ _ _ _ 
Plugging Method _ _ 
Date Well Plugged 
Plugging approved by: 

State Engineer Representative 

FOR USE OF STATE ENCINEER ONLY 
Date Received < . < 

Quad ; . FWL . FSL 

Fa«NO. P ^ / V i -X- /3 u- oese*A / Lo„tionM. /_. .4$J>S? 

No. Depth in Feet Cubic Feet 
of Cement 

No. 
Too Bottom 

Cubic Feet 
of Cement 

1 
i 

3 
4 



Revised June 1972 

(A) Owner of well. 

STATE ENGINEER OFFICE 

WELL RECORD 

Section 1. GENERAL INFORMATION 

NAVAJO REFINING COMPANY 

BP* 159 

Pan ENG3. UX! 

Owner's Well No.. 16 

Street or Post Office Address 
City and State flgt.S.-. "le_ f l . X - C . _ _ _ _ _ 

Well was drilled under Permit No HA-fi77q-F and is located, in the: 

. Oil Vi g~ v. MF _ MM v. nfS.rfinn 17 Tnwnthip 1*7 ~ Range ________ 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. 

Clyde T i d u e i i (B) Drilling Contractor 

Address 3ox 17, Acute 1 . A r t s s r a , ^au riexicG 88210 

License N o . _ _ _ _ _ _ _ _ _ 

Drilling Began "5/21/SJ Cosr-'c-cc 

Elevation of land surface » - . -

Completed well is L— shallow artesian. 

— Type tools Hahlp ctr.of hole__S___in. 

- i ; L—."_ ft. Total depth of well SH ft. 

Depth to water upon completion of 1 ^ r' 

Section 2. PRINCIPAL WATER-BEARING STRATA 
Depth 

From 

in Feet 

To 

Thickness 
in Feet Description of Water-Bearing Formation 

Estimated Yield 
(gallons per minute) 

10 25 15 Red Sand IMA 

' 2B" 35 7— - ~~ Gray Sand'" . MA ~ 

Section 3. RECORD OF CASING 

Diameter 
(inches) 

Pounds 
per faot 

Threads 
per in. 

Depth in Feet Length 
(feet) 

Type of Shoe 
Perforations Diameter 

(inches) 
Pounds 
per faot 

Threads 
per in. Top Bottom 

Length 
(feet) 

Type of Shoe 
From To 

8 5/8 28: a 60 60 Texas Pattern WA 

Section 4. RECORD OF MUDDING AND CEMENTING 

From 
n Feet 

To 
Hole 

Diameter 
Sacks 

of Mud 
Cubic Feet 
of Cement Method of Placement. 

-

• 
-

Section S. PLUGGING RECORD 

Plugging Contractor . 
Address _ _ _ _ _ _ _ 
Plugging Method _ 
Date Well Plugged-

^Plugging approved by: 

State Engineer Representative 

N a 
Depth in Feet Cubic Feet 

of Cement 
N a 

Top Bottom 
Cubic Feet 
of Cement 

1 
2 
3 
4 

Date Received A p r i l 6, 1981 

RA-6775-E . . 

FOR USE OF STATE ENGINEER ONLY 

Quad FWL . 

File No.. 

FSL_ 

Observation ,.,_ 
. Use Location M» 17S.26E.12.1_24 / 



(A) Owner of well. 

STATE ENCINEER OFFICE 

WELL RECORD 

Section 1. GENERAL INFORMATION 

NAUAJO REFINING COMPANY 

Rrvu-ed June 1972 

.•r".n F_KGH LOG 

Street or Post Office Address BQX 159 
City and State A r t e s i a f Heui ~ ° x i r : r j 88210 

Owner's Well No _7_ 

Well was drilled under Permit No PA- B77S-F and is located in the: 

a. " Vi MF V. IMF v. MM % 0 f Section _ _ _ _ _ _ Township Range ______ N.M.P.M. 

b. Tract No of Map No of the 

c. Lot No.. eof Block No. .of the. 
Subdivision, recorded in - . County. 

d. X= . 
the. 

. feet, Y= . feet, N.M. Coordinate System. . Zone in 
_ Grant. 

(B) Drilling Contractor — 

Address Pnv 17, Rniitp 1 , OrtPQ-i a, NPLI Plexinn 88210 

License No._J_3___L 

Drilling Began V ^ P / H I 

Elevation of land surface Hr — 

Completed y 7 " / m . Type tools _ _ _ _ _ _ _ _ _ . Size of hole. 

. at well i s___3_5__ f t Total depth of well. ___. 

Completed well is G3 shallow O artesian. Depth to water upon completion of well. 

Section 2. PRINCIPAL WATER-BEARING STRATA . 

_L__ 

. 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) 

28 18 Red 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 

8 5/8" 28 0 30 30 Texas Pattern NA 

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 . 

-

/ -
SecUon 5. PLUGGING RECORD 

Plugging Contractor . 
Address 
Plugging Method_ 
Date Well Plugged. 
_uggjng 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 t 1 6 , 1981 

- - . n r . RA-6776-E 

FOR USE OF STATE ENGINEER ONLY 

Quad. FWL . FSL. 

.Use Observation . Location u« 12.12.3 



I A) Owner of well . 

STATE ENCINEER OFFICE 

W E L L RECORD 

Section 1. GENERAL INFORMATION 

NAVAJO REFINING COPIPAWY 

Revised June 1972 

£ELD BlGR. LOG 

Street or Post Office Address . 
City and State 

Box 159 
Owner's Well No. . 18 

Artesia. N " 88210 

Well was drilled under Permit No._ RA 6 9 6 9 

, Mill ~laf V. Mill V. .Y.of Section_S_ 

. and is located in the: Observation/Monitor well 

_ Township _____ Bang- 26 E N.M.P.M. 

b. Tract No.. . of Map No. . o f t h e . 

c. Lot No.. 
Subdivision, recorded i n . 

_fOf Block No. . o f the. 
.County. 

d. X = . 
t h e . 

. feet, Y= . feet, N.M. Coordinate System. 

;B) Pri"--c Hi.-hpq nHlHnn rnmnany License No MQ T*9 

A < J d r „ s Box 199A. Route 1. Artesia, N " 88210 

. Zone in 
_ Grant. 

Drilling Began 6 / 8 / 8 2 Completed _ 

Elevation of land surface or n a s i flQ 

Completed well is I S shallow artesian. 

6 / 8 / 8 2 Type m n i . A i r r o t a r y S i z e of h o l e J _ _ 2 _ i n . 

at well i s _ _ _ _ _ _ _ f t . Total depth of w.n 19 f t . 

Depth to water upon completion of - . " 10 f t . 

Section 2. PRINCIPAL WATER-BEARING STRATA 

Depth 

From 

in Feet 

To 

Thickness 
in Feet Description of Water-Bearing Fonnation 

Estimated Yield 
(gallons per minute) 

1 6 19 3 f ine anhydritic aand and red sha] S NA 

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 

6 PVC 20 15 19 

• 

SecUon 4. RECORD OF MUDDING AND CEMENTING 

Depth 
From 

in Feet 
To 

Hole 
Diameter 

Sacks 
of Mud 

Cubic Feet 
of Cement Method of Placement * 

0 12 s 3 hand _ 

Jt, 

Section 5. PLUGGING RECORD 

Plugging Contractor . 
Address _ _ _ _ _ _ _ 
Plugging Method _ 

c Weil Plugged. 
# pging approved by: 

State Engineer Representative 

\ 1 — Depth in Feet Cubic Feet 
no. Top Bottom of Cement 

i 
2 
3 
4 

Date Received June 2 2 , 1982 

RA-6969 

FOR USE OF STATE ENGINEER ONLY 

Quad FWL . 

/ File No.. 

FSL. 

Obs./Monitoring 17.26.9.13111 
• Use Location No 



Revised June 1972 

STATE ENCINEER OFFICE 

WELL RECORD 

Section 1. GENERAL INFORMATION 

(A) Owner of well . MAUn.in RFFTMTMfr COWPflMY 

BELD ENGR. LOG 

Owner's Well No 12 . 

Street or Post Office Address . 
City and State 

Sox 159 
flT-hpeH a , M El BB71Q 

Well was drilled under Permit No ELO rSHlIQ. 

» MP;.. 3:__S- K NE 

b. Tract No of Map No. 

and is located in the: Observation/Ploni tor 

V4 n f c - t i n n 9 Tnwndiip L7S Range 26 E N.M.P.M. 

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 

HughBS D r i l l i n g Company . License No.. UID 7«»9 

Route 1, Box 199A, Artesia, M PI 88210 

DrUling Began 6 / 9 / 8 2 Completed 6 / 9 / 3 2 Type tools A i r R o t a r y Size of h „ i . 7 7 / 8 m . 

Elevation of land surface or C a s i n g a t well is 2 3 6 7 f t . Total depth of well 12 f t . 

Completed well is CS shallow Q artesian. Depth to water upon completion of well I U f t . 

Section 2. PRINCIPAL WATER-BEARING STRATA 

Depth 

From 

in Feet 

To 

Thickness 
in Feet Description of Water-Bearing Fonnation 

Estimated Yield 
(gallons per minute) 

- 1 5 18 3 f ine anhydritic sand and shale 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 
From 

n Feet 
To 

Hole 
Diameter 

Sacks 
of Mud 

Cubic Feet 
of Cement Method of Placement " _» 

0 12 i 3 hand ~ 

Section 5. PLUGGING RECORD 

Plugging Contractor 
Address _ _ _ _ _ _ 
Plugging Method _ 
Date Well Plugged. 
tugging approved by: 

State Engineer Representative 

No. 
Depth in Feet Cubic Feet 

of Cement 
No. 

Top Bottom 
Cubic Feet 
of Cement 

1 
7 

3 
4 

Date Received June 22, 1982 

/ File Nn RA-6970 

FOR USE OF STATE ENGINEER ONLY 

Quad FWL FSL. 

.Use Monitoring . Location No.. 
17.26.8.24234 



(A) Owner of well. 

STATE ENCINEER OFFICE 

WELL RECORD 

Section 1. GENERAL INFORMATION 

NAVAJO REFINING COPIPANY 

Reviled June 1972 
* 

BEID ENGR. LOG 

Street or Post Office Address . 

City and State 

Box 159 ~~~ 
Artesia, Neu Mexico a821-" 

Owner's Well No. . 20 -

Well was drilled under Permit No 
r.O 

a. - ^ h f !4 Sill v. Nhl !4. 

RA 6 9 7 ? and is located in the: O b s e r v a t i o n / m o n i t o r 

V. n f t - r t i n - 9 Tnu/n.hip 17 5 Range ? f i F N M P M 

b. Tract No.. . of Map No. of the. 

c. Lot No.. .of—lock 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. 

AJdrt-ss 

Hughes D r i l l i n g , romoany 

Route 1, Box 199A. Artesia. I\l H 

. License No.. MO 7 f t9 

- / z / g 7 

Elevation of land surface or -

Completed fi/R/R? Typ. tn„i« A1 r r n t n - y « » . - f h n l > 7 7 / 8 i„ 

" S i n g at well is f t . Total depth of wel] 2D f t . 

Completed well is shallow artesian. Depth to water upon completion of wel l . _U_ .ft. 

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 3 f ine rBd _ gray anhy dr i t i c^and 

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 ' y-Tom To 

Hole 
Diameter 

Sacks 
of Mud 

Cubic Feet 
of Cement Method of Placement ' 

0 12 s 3 hand Z 

/ 

Section 5. PLUGGING RECORD 

Plugging Contractor . 
Address _ _ _ _ _ _ _ 
Plugiung Method 
. ) _ • _ . ' " Plugged 
r f l p approved by: 

State Engineer Representative 

No. 
Depth in Feet Cubic Feet No. 

Top Bottom of Cement 
1 
2 
3 
4 

jg. Date Received June 2 2 , 1982 
FOR USE OF STATE ENGINEER ONLY 

Quad FWL . 

File No.. RA-6972 . Use. Monitoring . Location No.. 

FSL. 

17.26.9.13313 



Revued June 1972 

(A) Owner of well. 

STATE ENCINEER OFFICE 

WELL RECORD 

Section I . GENERAL INFORMATION 

NAVAJO REFINING CQPIPANY 

EIELD ENGR. LOG 
Owner's Well No 21 

Street or Post Office Address . 
City and State 

Box 159 
A r t a a i a , N PI 3B21D. 

W ell was drilled under Permit No 

* MF i . miii tt — y v. 

RA £3.71 and is located in the: observation/monitor 

Vi of t.rtmn q Tnwnthip TT C Range _ _ _ _ _ _ £ 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. 

Address 

Hughes Dr i l l ing Company., License No.. 

Route 1, Box 199A, H r t p S i . , ni m RR7in 

liin 7<i9 

Drilling Began fi/l l / R 7 Completed f V n / f l 7 Type t™i«A1r rn+.a-y Si".nfhni» 7 7 / f l i -

Elevation of land surface or C3Si,n_ at well is 3362 ft . Total depth of weU_____ ft . 

Completed well is CS shallow L_ artesian. Depth to water upon completion of well 1 ft. 

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) 

_ , 1 5 
20 o. f ine gray anhydritic sand 4 sha .8 NA 

1 

Section 3. RECORD OF CASING 

Diameter 
(in.hes) 

Pounds 
per foot 

Threads 
per in. 

Depth in Feet Length 
(feet) Type of Shoe 

Perforations Diameter 
(in.hes) 

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 

1 ?— —1 
From 

in Feet 
To 

Hole 
Diameter 

Sacks 
of Mud 

Cubic Feet 
of Cement Method of Placement * 

0 12 3 hand ~ 

12 33 ; oravel pack 

Section S. PLUGGING RECORD 

Plugging Contractor . 
Address 
Plugging Method_ 
Date Well Plugged. 

sging approved by: 

State Engineer Representative 

• N°- Depth in Feet Cubic Feet 
of Cement • N°- Top Bottom 
Cubic Feet 
of Cement 

1 
1 

3 
4 

Date Received June 22, 1982 
FOR USE OF STATE ENGINEER ONLY 

.Use 

Quad 

Mom" tori ng 
FWL ; 

. Location No.. 

FSL. 

17.26.9.31222 



Revue. June 1971 

STATE ENCINEER OFFICE 

WELL RECORD 

Section I . GENERAL INFORMATION 

(A) Owner of well . NAUA-O REFINING COFIPANY 

Street or Post Office Address . 
City and State 

Drauer 159 
Owner's Well No. 

HELD. ENGR. LUli 

22 

A r t e s i a f N W 882X0 

Well was drilled under Permit No Rfl 6975 

a. NF Vi MF % Mill vi ~ i l Vi of Section SL 

b. Tract No.. . of Map No.. of the. 

. and is located in the: 

_ Township 1 . Range ______ .N.M.P.M. 

c. Lot No.. Fof Block No. .of the_ 
Subdivision, recorded in . . County. 

d. X= . 
the. 

. feet, Y=_ . feet, N.M. Coordinate System. ~" Zone in 
~ Grant. 

S. Dale Hughes iBI Drilling Contractor. 

Address Route l r Box 199 A r Ar t e s i a . Nl" 88210 

. License N o . _ _ _ _ L _ _ L 

Drilling Began .lime I f r . 1 B2-n-Pi,t..,< ___l____^___2rype tools A i r Rn ta rv <;i,,nfnni. 7 7/8 4-

Elevation of land surface or . . at well 3359 f t f o t a l d _ , m 0 f w e ] ] _ 

Completed well is SO shallow artesian. Floni t o r Depth to water upon completion of well. 

Section 2. PRINCIPAL WATER-BEARJNG STRATA 

. f t . 

. f t . 

Depth 

From 

in Feet 

To 

Thickness 
in Feet Description of Water-Bearing Formation 

Estimated Yield 
(gallons per minute) 

1 " 
18 2 gyp sand na 

Section 3. RECORD OF CASING 

Di.meter 
(inches! 

Pounds 
per foot 

Threads 
per in. 

Depth in Feet Length 
(feet) Type of Shoe 

Perforations Di.meter 
(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 

From 

in Feet 

To 
Hole 

Diameter 
Sacks 

of Mud 
Cubic Feet 
of Cement Method of Placement " 

0 a 3 hand — 

Section 5. PLUGGING RECORD 

Plugging Contractor . 
Address _ _ _ _ _ _ _ 

I Plugging Method 
Date Well Plugged-
kicgjng approved by: 

Slate 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 

/ P . I>N- RA-6975 

FOR USE OF STATE ENGINEER ONLY 

FWL . FSL. 

. 11- Obaervatioa Location No.. 17.26.9.31222 



Revised June 1972 

STATE ENCINEER OFFICE 

W E L L RECORD 

Section 1. GENERAL INFORMATION 

BELD ENGR. LQ£ ^ 

(A) Owner of well. NAVAJO REFINING COMPANY 
Street or Post Office Address r_T__i__—155 
City and State A r t e s i a , M PI 8JL21_ . 

Owner's Well No. . 23 

Well was drilled under Permit No Rfl fi~75 X and is located in the: 

a. MF !4 Mill '/. Ml.l Vi Vi of Section Q Township 17 S j^nge " f i F N M P M 

b. Tract No of Map No of the 

c. Lot No.. rof Block No. . o f the. 

Subdivision, recorded i n . .County. 

d. X=>. 
the. 

. feet. Y=_ . feet, N.M. Coordinate System. . Zone in 
_ Grant. 

iB) Prillirc r " " ' " - ' n r S - 0 a l s H - - n e 8 

Route 1. Box 199 A, Artesia. HI W BB21D 

. License N o . _ J _ 3 J I i _ L 

Drilling Began S / 2 S / B 2 Completed 6 / 2 S / 8 2 Type tools A i r R o t a r y Size of hole J7__jZZSin. 

Elevation of land surface or at well is 336,3 f t . Total depth of well 2D f t . 

Completed well is Gil shallow L _ artesian. F l o n i " t o r Depth to water upon completion of w e U _ _ _ _ _ f t . 

Section 2. PRINCIPAL WATER-BEARING STRATA 

Depth in Feet 

From 1 To 

Thickness 
in Feet Description of Water-Bearing Fonnation 

Estimated Yield 
(gallons per minute) 

17 2 A n h y r i t i c sand n a 

w -

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 
From 

in Feet 
To 

Hole 
Diameter 

Sacks 
of Mud 

Cubic Feet 
of Cement Method of Placement " 

0 7 _ a 3 Hand 

— 

Section 5. PLUGGING RECORD 

Plugging Contractor . 
Address 
Plugging Method 
D_4t Well Plugged. 

Ing 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 
FOR USE OF STATE ENGINEER ONLY 

Quad FWL FSL-



m 

STATE ENCINEER OFFICE 

WELL RECORD 

Section 1. GENERAL INFORMATION 

Reviled June 1912 

EIELDBIGR. i o / 

(A) Owner of well. NAVAJO REFINING COMPANY 
Street or Post Office Address DfaUier 152 
City and State _TjLe_i_i_, l_- S3215L 

Owner's Well No.. 2«f 

WeU was drilled under Permit No _ HA BQ75 X 7 and is located in the: 

a. ~ y. ~lil Vi Vi M L — Vi of Section " Township f t S Range 7fi F 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. 

5 . Dale Hughes (B) Drilling Contractor— 

A d d r e s s Route 1. Box 199A. Artesia, M " 83210 

License No._Ji!P___L 

Drilling Began 7 /5 /82 

Elevation of land surface eV 

Completed well is shallow artesian. 

8 Completed 
7/5/82 -y-> .nm.flir rotary 

Size of hole 

at weU is__L3_L2___ ft. Total depth of well 19 

Depth to water upon completion of weU _ 

JL 

. f t . 

- f t . 

Section 2. PRINCIPAL WATER-BEARING STRATA 

f 
i 

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) 

1 1 6 18 2 Anhy sand na 

f 
-

Section 3. RECORD OF CASING 

Diameter 
(inches) 

Pounds 
per foot 

Threads 
perin. 

Depth in Feet Length 
(feet) Type of Shoe 

Perforations Diameter 
(inches) 

Pounds 
per foot 

Threads 
perin. Top Bottom 

Length 
(feet) Type of Shoe 

From To 

6 PVC 20 15 20 

Section 4. RECORD OF MUDDING AND CEMENTING 
1 Depth in Feet Hole Sacks Cubic Feet 

Method of Placement -
From To Diameter of Mud of Cement Method of Placement -

0 7 j a 3 hand - . 

a _ i 

Section 5. PLUGGING RECORD 

Plugging Contractor . 
Address 
Plugging Method_ 
Date Well Plugged. 
|lugging approved by: 

State Engineer Representative 

No. 
Depth in Feet Cubic Feet No. 

Top Bottom of Cement 

1 
2 
3 
4 

Date Received August 19, 1982 

_ / File No. RA-6975 I 2 

FOR USE OF STATE ENGINEER ONLY 

Use_ _QlLSi__i__o_ocjtion No. 

FWL . FSL. 

17.26.9.13322 



(A) Owner of well. 

STATE ENCINEER OFFICE 

WELL RECORD 

Section I . GENERAL INFORMATION 

MflUA.in RFFTMTMf? rnmpawH 

Revised j u n « 1972 

E1ELD ENGR. LOG 

Owner's Well No 25_ 

Street or Post Office Address. 
City and State 

Well was drilled under Permit Nn PC K Q T i Y T and is located in the: 

» r V« MF V. SF V ' B I F VtnfStrtinn P. Tnwnthip 17 q Ran., ; f i tr N M P M 

b. Tract No.. . of Map No. o f t h e . 

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. 

f i . flalp Hngrms (B) Drilling Contractor 

Address Pnirfca 1 , ~ n v TOP fl ) -T-fcacHa, M HI B R ~ m 

License No.______2__t_ 

Drilling Began l / \ 3 / R 7 Completed 7 / 1 3 / 3? Type tools Q i r r o t a r y Size of hole 8 in. 

Eievation of land surface or _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ at well is _ — f t . Total depth of well 2D f t . 

Completed well is — i shallow O 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 anhydritic sand . na 

1 . . . — 

W • 

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 POC 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 

I ° a 8 <f hand 

j * 

| • 
JH 

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 N» RA-6975 X 3 

FOR USE OF STATE ENGINEER ONLY 

Quad FWL . FSL. 

.it- Observation L o c i t i o n N „ 17.26.8.24241 



Revised June 1972 

(A) Owner of well. 

STATE ENCINEER OFFICE 

WELL RECORD 

Section I . GENERAL INFORMATION 

NAVAJO REFINING CQWPANY 

flELD ENGR. LQG 

Owner's Well No. 26 

Street or Post Office Address. 
City and State 

O r a u a r 159 
flrtwwln, M W B _ _ D _ 

Well was drilled under Permit Nn RA 6975 X k .and is located in the: 

a. SE n MF Vi SF V4 IMF V4 of Seetion « Township__17_S Range 76 £ .N.M.P.M. 

b. Tract No.. . of Map No. o f t h e . 

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. 

S. Dale Huohes (B) Drilling Contractor 

Address R o u t e 1 , Bay 199 A , flrt.Bsln, M W S 3 7 i n 

License N o . _ l d O _ _ _ L 

DrUling Began 7 / T 5 / B 2 Completed 7 / 1 S/B9 Type tools ~ n * a - y Size of hole S in. 

Elevation of land surface or at well is 3_6_ f t . Total depth of well 20 f t . 

Completed well is G3 shallow • artesian. Depth to water upon completion of well 8 ft-

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 18 2 anhydritic 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 

a PVC ZD 16 2D 

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 J. 
» 

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 Augus t 1 9 , 1982 

File Nn RA-n'07S X 4 

FOR USE OF STATE ENCINEER ONLY 

"Quad ' FWL . FSL. 

. Use O b s e r v a t i o n Location Nn 1 7 . ? f i . f l . ? . 2 4 T 



Revised June 1972 

( A ) Owner o f well . 

STATE ENCINEER OFFICE 

WELL- RECORD 

Section 1. OENERAL INFORMATION 

Rlfll/ain PCfTRITMf! mWBflftlV 

HELD ENGR. LOXi 

Street or Post Office Address n-ai.iP- 1,59 
City and State M "I flfl7H1 

Owner's Well No. 21 

Well was drilled under Permit Nn BB ficnq V 5 and is located in the: 

a. 14 MF Vi CF Vi IMF Vi of Section B Township 17 ~ Range 76 I NMPM 

b. Tract No of Map No of the , , 

c. Lot No.. __>f Block No. .ofthe. 
Subdivision, recorded in . . County. 

d. X=. 
the. 

. feet, Y=_ . feet, N.M. Coordinate System. . Zone in 
_ Grant. 

(B) Drilling Contractor. 

Address 

5. Pale Huqheg . License No.. 

B n n t a 1 , Box i q q 0 , flrtacH „ , m m BB71 f l 

DrUling Began 7 / l ? / f l 7 . 

Elevation of land surface or -

Completed 7/1 V f l ? Type tr.ni« fl-t - g n * - - y sw> of h o l e _ _ _ _ _ i n . 

at well is___33_3 ft . Total depth of weU____20 ft. 

Completed well is CS shallow artesian. Depth to water upon completion of well. 

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) 

17 19 2 anhydritic 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 is 20 

• 

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 a a <• 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 

1 
2 
3 
4 

Date Received August 19, 1982 

File N - RA-6975 X 5 

FOR USE OF STATE ENGINEER ONLY 

Quad FWL . FSL. 

. 11.. Observation t ~ . , t i t T n M - 17.26.8.24244 



Revised June 1972 

(A) Owner of well . 

STATE ENCINEER OFFICE 

WELL RECORD 

Section I . GENERAL INFORMATION 

NAVA30 REFINING COMPANY 

£JRD ENGR. LQG 

Owner's Well No. 29 
Street or Post Office Address Orauer 159 
City and State A r t e s i a , N PI 8B210 

Well was drilled under Permit Nn RO fi~?q Y fi and is located in the: 

a. MF Vi MF y. SF. , Vi ,R..t • Y. of Section °- Township 11 ~ Range 9B 7fi F NMPM 

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) """ i -e rnmnr t - ~ | Halo Hn-hoo 

Address ffnute 1, Rnv 1R9 a, flrtnsla, M Fl. RR210 

License Nn i.m 1LQ 

Drilling Began 7/7/R2 Completed 7 /8 /82 Type toolsAir Ro ta ry Size of hole 3 in. 

Elevation of land surface or at well is " " f i l ft. Total depth of wel l___J_ ft. 

Completed well is S3 shallow _ ] artesian. Depth to water upon completion of weU____0 ft. 

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 anhydritic sand na 

1- -

• • - - --- - • - ----- • - -
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 

Seetion 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 10 a <f 
-* 

hand _ 
i 

A 

Section 5. PLUCGINC RECORD 

Plugging Contractor . 
AHrirp« 

No. 
Denth in Feet Cubic Feet 

of Cement Pluppinf Mrthnit No. 
Top Bottom 

Cubic Feet 
of Cement 

Hsri. W P I I P l „ f f M l 1 
_gB_lugging approved by: 

fM 
2 _gB_lugging approved by: 

fM 3 
State Engineer Representative 4 

Date Received August 19, 1982 

File No. IU-6975 • 

FOR USE OF STATE ENGINEER ONLY 

Quad FWL . FSL-

.Use. .Location Nn T7.7f..q.^_?.23 



Revised June 1972 

(A) Owner of weU. 

STATE ENCINEER OFFICE 

WELL RECORD 

Section 1. GENERAL INFORMATION 

NAUAJG REFINING CnHPOMY 

BELD ENGR. LOG 

y 
Owner's Well No 29_ 

Street or Post Office Address. 
City and State : 

• Qrauer 159 
A r t a s i a , M W BB71fl 

Well was drilled under Permit RO fiR7S Y 7 . and is located in the: 

.Township L2_S Range 26 E .N.M.P.M. 

b. Tract No.. . of Map No.. ofthe. 

c. Lot No.. _9f Block No. .of the. 
Subdivision, recorded in . . County. 

d. X=. 
the. 

. feet, Y= . feet, N.M. Coorrfi.i.-,;; System. _ _ _ Zone in 
— Grant. 

S. Dale Hunhes (B) Drilling Contractor. 

Address RaMta 1 , Box 199 A, Ar t e s i a . N fl 'jETL 

License Mo.. lliO 7t»9 

Drilling Began 

7/70/B2 

Elevation of land surface or . 

Completed 7 /71/8 ' ; 

i 

Completed well is 83 shallow • artesianu-

Section 2. PRINCIPAL WATER-BEARING STRATA 

_ ." ... ~-~ ,_^J! T " ~ r y Size of hole 8 in. 

i 3 foial depth of -»" 71 . 5 ft. 

Depth to water upon completion of -»" 1 "\ 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) 

21.5 1.5 Anhydritic sand na 

f - - - —-

-.r 

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 13 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 » 

— 

a 8 a 6 hand -• 

-

Section S. PLUGGING RECORD 

Plugging Contractor . 
Address 
Plugging Method _ 
Date Well Plugged. 

Kging 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 ^ 

File f i o . _ ! B*-r iCj7S T 7 

FOR USE OF STATE ENGINEER ONLY 

FWL FSL. 

. Use Ob.arvat ioa Lne.t.~. N » 17.26.9.13422 



Revised June 1972 

(A) Owner of well. 

STATE ENCINEER OFFICE 

WELL RECORD 

Section I . GENERAL INFORMATION 

HAUAJO REFINING COMPANY 

BED ENGR. IQQ 

Owner's Well No 20 
Street or Post Office Address . 
City and State 

Qrauier 1__L 
O r t p s i a , N W fifi7tn 

WeU was drilled under Permit Nn HO fiP7~ Y fl . and is located in the: 

a. NE V. NE y. Sill VI NU1 y, 0 f Section 9 

b. Tract No of Map No of the 

. T o w n s h i p _ _ _ _ _ _ _ Range 26 E .N.M.P.M. 

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. 

S. Dale Huohes (B) Drilling Contractor— 

Address Route 1 . Box 199 A . A r t e s i a . N M 33210 

License N o . _ _ _ _ _ _ L 

Drilling Began . 

7/7T/B7 

Elevation of land surface or — 

Completed well is 

. f " - r 1 " " 1 7 /77/R7 T y r . rnni. flir Ro ta ry W r . - f i . - i . 3 in 

at well is 115B ft. Total depth of weU 8 7 1 . 5 ft. 

QQ shallow O artesian;. n»-th tn -«>»«• i i f - ,-r,—pi.non nf _»n fl ft 

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) 

18 20 2 anhydritic sand 4 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 8 2 hand — 

* 
-

Section 5. PLUGGING RECORD 

Plugging Contractor . 
Address ________ 
Plugging Method_ 
Date Well Plugged. 

kPlugging 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 N 4 U _ _ 2 _ _ _ - I . 

FOR USE OF STATE ENGINEER ONLY 

Quad FWL . FSL. 

. "•> ( * . . - . . > < - ! l ~ - . . i - - Nn 17.26.Q. n2?7. 



Ravued Juiw 1972 

(A) Owner of well. 

STATE ENCINEER OFFICE 

WELL RECORD 

Section 1. GENERAL INFORMATION 

NAVAJO REFINING COMPANY 

BELQ ENGR. luii 

Street or Post Office Address Drauier 159 
City and State ARTESIA. N PI 88210 

Owner's Well No.. 31 

Well was drilled under Permit Mn RA-6975-X-9 a n d is located in the: 

a. ^ -M£ Vi-_£— H_W£ Vi of Section_J3___Township. .Range. I.M.P.M. 

b. Tract No.. . of Map No.. ofthe. 

c. Lot No.. • of Block No.. .ofthe. 
Subdivision, recorded in . . County. 

d. X». 
the. 

. feet, Y»_ . feet, N.M. Coordinate System. . Zone in 
_ Grant. 

(B) n r i i i i . . r n - t r — t n , n a l P H n r j h p q 

Address E l 1 , H n v I P P B , A r + a c H a , IM HI. B f l 7 i n 

. License Nn lilO 7t>9 

Drilling Began 10/19/82 Completed l D / l g / 8 2 Type tools Siie of hole § „ . 

Elevation of land surface or at well is 3365 ft . Total depth of -»n 22 ft. 

Completed well is ffl shallow • artesian. Depth to water upon completion of well. 

Section 2. PRINCIPAL WATER BEARING STRATA 

_1_L . 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) 

l<f 16 2 dolomite gravel ui 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 ia 

Section 4. RECORD OF MUDDING AND CEMENTING 
Depth in Feet Hole Sacks Cubic Feet Method of Placement m From To Diameter of Mud of Cement Method of Placement m 

0 12 s h SX hand placement -

: 

<• 
SecUon 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 

File No.. 

November 9, 1982 

RA-6975-X-9 

FOR USE OF STATE ENGINEER ONLY 

Quad FWL . FSL. 

. t l " Observation Location No.. 



Rrvised June 1972 

f 
i 

(A) Owner of well. 

STATE ENGINEER OFFICE 

WELL RECORD 

Section I . GENERAL INFORMATION 

NAUAJO REFINING COCIPANY 

BHD BiGR. LOG 

Street or Post Office Address, 
City and State 

Drawer 159 
Owner's Well No.. 32 

ARTESIA, N Pl 89210" 

Well was drilled under Permit RA-7Q98-X-6 

a. ME % NE n SE vi NE % of Section 3 

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.. _sof Block No.. .of the. 
Subdivision, recorded in . . County. 

d. X=. 
the. 

. feet, Y«_ . feet, N.M. Coordinate System. . Zone in 
_ Grant. 

(B) Drilling Contractor 5. UnlR HllQhRfl 

Address B+- l _ B n v 1QO n , O - . - t p c H a , HI PI flP,71 f l 

Drilling Began 10/20/32 Completed 10 /20 /82 T ~ . tools _J____ . 

License No.__liQ_l_2_ 

Elevation of land surface or 

Completed well is shallow O artesian. 

. at well is. 3363 . f t . Total depth of well 

Size of hole. 

2<f 

Depth to water upon completion of well. 

Section 2. PRINCIPAL WATER-BEARING STRATA 

10 

. 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) 

16 22 6 Anhydritic sand & pebbles ui th 
h-nt . in i . <?h r n r l sanr iy a l l t y - l a y 

NA 

> -

Section 3. RECORD OF CASING 

Diameter 
(inches) 

Pounds 
per foot 

PVC 

Threads 
per in. 

Depth in Feet 
Top Bottom 

Length 
(feet) 

22 

Type of Shoe Perforations 
From 

17 

To 

22 

Section 4. RECORD OF MUDDING AND CEMENTING 
Depth 

. From 
in Feet 

To 
Hole 

Diameter 
Sacks 

of Mud 
Cubic Feet 
of Cement Method of Placement , 

0 16 a 5 sx Rose Gravel truck _ 

Section S. PLUGGING RECORD 

Plugging Contractor . 
Address _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ 

No. 
Decth in Feet 

Plugging Method _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ No. 
Top Bottom of Cement 

r w . U / . I I P I , , — ^ 1 
plugging approved by: 2 

1 3 
w State Engineer Representative 4 

Date Received 

File No-

November 9, 1982 

RA-7QQ8-X-6 

FOR USE OF STATE ENGINEER ONLY 

Quad FWL FSL 

tt . . Observation Location Mn I 7 . Z i . 1 , 2 . V - 2 . 



Revised June 1972 

(A) Owner of well 

STATE ENCINEER OFFICE 

W E L L RECORD 

Section 1. GENERAL INFORMATION 

NAVAJO REFINING CQHPANY 

.Il&flJK?. LOG 

Street or Post Office Address O r a u e r 159 
City and State ARTESIA . M W BS210 

Owner's Well No.. 33 

Well was drilled under Permit Nn RA 7 0 9 9 . and is located in the: 

a. NF „. NF vi SF vi NE vi of Section 8 Township _ _ _ _ _ _ _ Range 26 E N M P M 

b. Tract No.. . of Map No. of the. 

c. Lot No.. _s. 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) ryningr-nntrarrnr S. Dale Hughes 

Address Rt.-Ssx'X99 A,-- Artesia, N PI 83210 

. License N o . _ _ _ _ _ _ _ _ _ 

Drilling Began 1 n . Completed i n / 7 n / B 7 Ty P »tnnl« A u g e r Size of hole I in. 

at well is '^'Sfi'S f t . Total depth of wel l___J__S f t . Elevation of land surface or . 

Completed well is C— shallow C_ artesian. 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) 

17 Anhy. sand ui th uhite gray s i l t y c lay 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 

1 
Depth in Feet Hole Sacks Cubic Feet 

Method of Placementm 1 From • To Diameter of Mud of Cement Method of Placementm 

0 12 8 <• SX Rase Gravel truck -

1 

Section 5. PLUGGING RECORD 

Plugging Contractor . 
Address _ _ _ _ _ _ 
Plugging Method — 
Date Well Plugged. 
Elugging 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 No B A - 7 n ° 8 

FOR USE OF STATE ENGINEER ONLY 

Quad FWL . FSL. 

. Use Observation Location No 17. I f . 



X' 

Revu«d June 1972 

i 

(A) Owner of well. 

STATE ENCINEER OFFICE 

WELL RECORD 

Section 1. GENERAL INFORMATION 

NAUAJO REFINING COMPANY 
Drauer 159 

J-iELL) huuK. LUi. 

Owner's Well No. ___ 
Street or Post Office Address 
City and State ARTFSTA f HI m RS7W 

Well was drilled under Permit Mn PA-7nRB-Y 

a. "/. IMF V4 ~p yt IMP y, 0 f Section_____ 

b. Tract No of Map No of the 

and is located in the: 

_ Township n ~ . Range. 76 Fi JM.M.P.M. 

c. Lot No.. rof Block No.. .of the. 
Subdivision, recorded in . . County. 

d. X=. 
the. 

. feet, Y=_ . feet, N.M. Coordinate System. _ _ _ Zone in 
Grant. 

(B) Drilling Contractor 

Address — - R t . Rox 199A 

C H a l e M n - H - o . License No H~ ~t,0 

A r t e s i a , MP1 89210 

Drilling Began 10/20/32 Completed 10 /20 /82 Type'""'« flug-r 

Elevation of land surface or _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ 

Size of hole _ _ _ _ _ _ _ 

at well is ___L_ ft. Total depth of well 22 ft. 

Completed well is E l shallow 0 artesian. Depth to water upon completion of well. 

Section 2. PRINCIPAL WATER-BEARING STRATA 

. f t . 

Depth 
From 

n Feet 
To 

Thickness 
in Feet Description of Water-Bearing Formation 

Estimated Yield 
' (gallons per minute) 

i 6 20 k (nhyd. sand i n gray s i l t y clay 5 gy 3 IMA 

w 

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 PU! 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 s 
8 5 SX Rose Gravel Truck ~ 

. -

Section S. PLUGGING RECORD 

Plugging Contractor . 
Address _ _ _ _ _ _ _ 

] Plugging Method 
3ate Well Plugged 
lugging approved by: 

State Engineer Representative 

No. Depth in Feet Cubic Feet No. 
Top Bottom of Cement 

1 
2 
3 
4 

Date Received November 9, 1982 

File M» RA-7098-X 

FOR USE OF STATE ENGINEER ONLY 

Quad FWL . FSL. 

.UseObservation Location Mn 17. I L . % . 2 . 4 2 f 



Revued June 1972 

(A) Owner of well. 

STATE ENCINEER OFFICE 

WELL RECORD 

Seetion 1. GENERAL INFORMATION 

NAUAJO REFINING COMPANY 
Drawer 159 

Owner's WeU No.. 35 

Street or Post Office Address 
City and State A r t e s i a . N W 88210 

Well was drilled under Permit Nn RA 7098 X 2 . and is located in the: 

a. ShI 'A SF y. Shi; y. NU y. 0 f Section 9 Township Range 26 E .N.M.P.M. 

b. Tract No.. . of Map No. ofthe. 

c. Lot No.. _=_of Block No. . of the. 
Subdivision, recouped i n . . County. 

d. X=. 
the. 

. feet, Y- . feet, N.M. Coordinate System. r Zone in 
_ _ _ _ _ Grant. 

;B» "'""-e S- 0 - l e Hughes 

Address Ht. 1. Box 199 A. Artesia. N in 38210 

License No. J___Z___ 

Drilling Began 10 /20 /82 Completed 10 /20 /82 Type tools flUQer s _ e 0 f h o l e L 

Elevation of land surface or at well is 3362 ft. Total depth of well _____ 

Completed well is S h a l l o w C _ a r t e s i a n . f i f t h t n _ » t » r i i p n n r n r r i p U t i n n n f 7 

. f t . 

. f t . 

Seetion 2. PRINCIPAL WATER-BEARING STRATA 
Depth in Feet Thickness 

in Feet Description of Water-Bearing Formation • 
Estimated Yield 

(gallons per minute) Fror:: To 
Thickness 

in Feet Description of Water-Bearing Formation • 
Estimated Yield 

(gallons per minute) 

15 20 5 Oolo gravel i n t i g h t , gray sdy s i l t , 
H a " 

NA 

i 

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 P UC 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 8 ' • - j - s x Rose Gravel Truck -

SecUon S. PLUGGING RECORD 

Plugging Contractor 
Address 
Plugging Method. 
Date Well Plugged 

t 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 

J 

Date Received November 9, 1982 

RA-7098-X-2 File No.. 

FOR USE OF STATE ENGINEER ONLY 

Quad FWL FS1 

Use Observation Location Nn 17- 1 !=. "l • 



™A) Owner of well 
Street or Post Office Address . 
Citv and State 

STATE ENCINEER OFFICE 

WELL RECORD 

Section 1. GENERAL INFORMATION 

NAVAJO REFINING COHPANY 
0 - a u a r L53_ 

Revised June 1972 

4 

..aaD.Eh-u. LU.-

Owner's Well No. 36 

ARTF5TA MP1 RR71 fl 

Well was drilled under Permit No Ofl ~nPB Y ~ and is located in the: 

a. MF v» " Vi _ _ _ _ _ V. M M V. of Section P Township n ~ Range 7 f i 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. 

\ddress 

5. Pa in HiiQh-q . License No . . 

ff+. 1 flnv IPP a, a r t . p a i a , M PI RR7in 

i.in vti 

Drilling Began 1 0 / 2 1 / 8 2 Completed 1 0 / 2 1 / 8 2 Typ* tnnl< A U O e r Size of h o l e _ _ L _ _ i n . 

Elevation of land surface or at well is 3 3 - U T f t . Total depth of w e l l _ _ _ _ 5 f t . 

Completed well is —1 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) 

1* Anhyd. clayey and i n t i g h t gype c l sy NA 

f 

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 8 <• SX Rose Gravel Truck _ 

-

Section S. PLUGGING RECORD 

Plugging Contractor 

No. 
Denrh in Fe»t Cubic Feet 

of Cement Pli">r"p M . l h n n 
No. 

Top Bottom 
Cubic Feet 
of Cement 

n» l» W . l l P l , . p p - r f I 
Plugging approved by: i 

3 
^ State Engineer Representative 4 

Date Received November 9 , 1982 

File Nn RA-7098-X-3 

FOR USE OF STATE ENGINEER ONLY 

Quad FWL . FSL. 

. ii" Observation Location No \ 1 • l l r t ^ . 



Revised June 1972 

(A) Owner of well. 

STATE ENCINEER OFFICE 

WELL RECORD 

Section 1. GENERAL INFORMATION 

NAVAJO REFINING COMPANY 
Drawer 159 

Owner s Well No. 37 
Street or Post Office Address 
City and State A R T E S I A . W M 8 8 2 1 0 

Well was drilled under Permit Vn RA 7 0 9 8 X <t and is located in the: 

a. NE V. .SE 14 S.UI V4 Nul y. of Section 9 Township I 7 5 

b. Tract No of Map No of the 

. Range. 26 E JM.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 

5 . n a l o H u r j h n c 

" t . flnx 199 A, ArtRSipi, M fl 387111 

. License Nn MP 7U9 

Drilling Began i n / 7 l / B 7 Completed 1 P 7 7 1 / R 7 Type tools UQBr Size of ho le_JL 

Elevation of land surface or at well is 3361 f t . Total depth of well ?f>j-

Completed well is shallow artesian. Depth to water upon completion of wel l . 

Section 2. PRINCIPAL WATER BEARING STRATA 

8 

. f t . 

. f t . 

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) 

14 18 i t - Anhydr i t i c sand i n i t . gray s i l t y t :lay u gyp NA 

Section 3. RECORD OF CASING 

Diameter 
I inches) 

Pounds 
per foot 

Threads 
per in. 

Depth in Feet Length 
(feet) Type of Shoe 

Perforations Diameter 
I inches) 

Pounds 
per foot 

Threads 
per in. Top Bottom 

Length 
(feet) Type of Shoe 

From To 

2 PMC 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 8 k sx Rase gravel t ruck 

-

-

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 Novemtter 9 , 1982 

File Nn RA-7098-X-4 

FOR USE OF STATE ENCINEER ONLY 

Quad FWL FSL 

• ̂ Observation T^.„>. Nn 17, 3 £ f , H Y 2 . 



Revised June 1972 

(A) Owner of well. 

STATE ENCINEER OFFICE 

WELL RECORD 

Section I . GENERAL INFORMATION 

MAW JO REFINING COMPANY 

L.U Li-

Street or Post Office Address Orauer 159 
City and State ARTESIA, N PI 8B210 

Owner's Well No. 38 

Well was drilled under Permit No—RA 7099 X 5 . and is located in the: 

S E V. S F S i l l N i l ! K n f C . , r , i m , q T n w n « h i p 1 7 S P e n g . 7 f i F 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 R. f la lP HlighPS License No-

Address R t . 1 , BnY 199 Q, A r t B T l a , HI It RR,?lf1 

Drilling Began 10/21/82 Completed 10 /21 /82 Ty-. t o o l s _ _ _ ! _ § _ _ _ 

Elevation of land surface or at well is _>__, ft. Total depth of well 

wn 7*>q 

Size of hole 8 in. 

-2_i_ 

Completed well is — I shallow artesian. Depth to water upon completion of weU . 

Section 2. PRINCIPAL WATER-BEARING STRATA 

. f t . 

. f t . 

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 21 5 ^nhydritic sand & dolo pebbles wit i NA 

gray sixty ciay 

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 

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 • 

a 15 a 5 SX Rosa Gravel Truck -

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 
7 

3 
4 

Date Received November 9, 1982 

File Nn RA-7098-X-5 

FOR USE OF STATE ENGINEER ONLY 

Quad. FWL . FSL. 

.Use' Observation . Location No. 



Wells 31-38 also logged by 
Geraghty and Miller, Inc. 



Gcrrtghtv - Miller. Inc. 

i 

Well ^ I : ; Sample Log Page / of 

Project A/_va|o &7V.ery Location. SW cemer of CoU*y L^d-Qw^ 

Drilling Contractor p. Â -U-r-ao.-, D r i l l e r Rcc.U_.i-eL Helper EAgie. 

Rig Type ,4ol\.*jSfcj^ Hole Diameter 3 inches Drilling Fluid N/A 
, Date and Time /o/i^f&i. Date and Time 

Type of Sample S^lSheeo ^SUly Dril l i n g Began /.•so^,' Dri l l i n g End V-PQ 

Geraghty and. Miller Representative T £:-u_Jrw *T~ feaO'f-fee- , 

Blows per % Depth 
6 inches Recovery Sample Description Feet to Feet 

_ V_>r-o*-r\ tax>_o\\ wf ar_v«_\ * Cor\cr_V"e O - 2 
• - -

_>c'\\r\e. _>n>v*m avWv c U v , poo r^v &-*rA«cl 2 . - 3 

t r i p l e , k r ^ v - , - r t W v , _ U * * e , *©.peUeJ* ._ . ^ - ? 

9- /(-{(p 
r8Y_; -To „ 

« r _ v W W d L - v "LU / _,v t> • T ' M^r__\Uv_nTe. ^ocW ftV_. - /*{ 

H - ISV* 
elo L» t ie. ey->>it_l *s«_r*_r b=--n^a " S * - " ^ C 2 " ) t«T*r-*<-

H- 4--5" 
•5p\iT S^ex>«-

VT/* - W t>T*osA>n t r \ 4 l « . S i w L v *3\Uv/ e i»>/ w | X v i u c * * ^ * - q r a m s ^ 

2 0 - 2 _ r_c\ cA-»y , w e l l •s._.<4e-M un'_A^ur._Aecl _-0 - — _ 

-

/— — 



CiVraghty & MH1<T. Inc. 

Well ^% Sample Log Page 2L of 

Project M-^ays R«P\y\ery Location Stz. co-r\e<- TU<_r-U-.n*_ Sta ray. 

Dr i l l ing Contractor t_>. Av-ttjcrson _ D r i l l e r Rc«-r\__r-c_ Helper Edli-e. 

Rig Type (4_l\ow STP^ Hole Diameter 8" inches Drilling Fluid M/A 
Date and Time /o/zo/e- Date and Time 

Type of SampleSjMS^n*_;U-(t>yDrilling Began ? : 2 o . w Dr i l l ing End q.-oĉ , 

Geraghty and Miller Representative X. D ^ o c U y T . "E-.vwe.4"e 

Blows per % Depth 
Feet to Feet 

Dark. Wrouon 'topsoxl O - 2 V ? 

li«aUV W o win «=,i(Tvy <_L>f <o| _nV\yeArrTCj T o l ^ - b -

_•-
4-5 M -

-

-r- Q-/o 
/O - / l^z . <_v__-• lo/_ 

Pe___Ae _&_vrv\ VJ<-t . c l o U t t e . a i _ v « i , 2 ." 

_r- 8-/2 
_ip\\+ v-i 

o r « _ a n l c -Sf -X-U «r_-V si\Vy c__y , voell s o A c d le.S'i <=Uw_>e_ / - l(ff 

?- /6-/7 
^ip l i"T" S ^ o o r > 

/?/_.--n br-ovo '̂vsk rej -"AwivJ -sill's/ dWv (<o -- 2.2. 

7-<=\ 
^pliV Spoors 

zo -

_____ 



CW-ragluy & Miller, hu 

Well * 33 Sample Log Page 3 of 

Project NUvay. R«-Vmery Location K\f -^Colony £ ̂ -Trawrŷ  £.._T> 

Drilling Contractor E>. Awticr-sot-. D r i l l e r R,\_.U__.r-\ Helper Et-lt-e 

Rig Type rlal\ow <-STP^ Hole Diameter 8VN inches Drilling Fluid sf/A 
-Date and Tune /°/2o/_>_ Date and Time 

Type of SampleScMS?-«,-> ̂ U_(kyDrilling Began / 6 :OOA^ D r i l l i a g End 11:3a pn 

Geraghty and Miller Representative T.D->ocU y - T.-V=>o>/e.4e 

Blows per % 
.6 inches Recovery .Samoie Description 

Depth 
Feet to Feet 

_>V\eA—Tuiie 
/<--// 

B>row 
l C - H 

5 - /v*/. 
•S>&̂y --lay <a.̂ cA, r-clTf^avi svUvf d-_y 

fe c_ -ed. 1? - t y? . 

-> 



(irrngluy & Miller, Inr 

Well -_£t ________ Sample Log Page of 

Project Mava'jo Rc£ir>ery Location Ea-sV fcyv:e o^cCoUfry 

Dr i l l ing Contractor £>• Av^jcrsoo D r i l l e r R;c.i\_.rrj Helper Eddi-n. 

Rig Type riolUw S>4gi^ Hole Diameter 8" inches Drilling Fluid M/A 
Date and Time io-zo -Qz. Date and Time 

Type of SampleS^i-rS^nSsUeftjyDrilling Began z Dr i l l ing End ?.'3Qp 

Geraghty and Mil ler Representative X.DaocU y T.^e>owc4-e 

Blows per % 
6 inches Recovery Sample Description 

Depth 
Feet to Feet 

C"<o 

^/o - fir* 

<1L Gray knau^ (v>ft4:leA -sllry Jay r̂Ax̂ r.+P 

7-11.-11 
Very LriWle t̂ yp in ^tlVyclay ^{\>n**Jtl\«rak ajA\^r'iTe. \C> 

5V>«At)v| Tola*. 
/S-- /7-

are*- lo«a-iAo av\î c_riTvc. -sav̂ d \**U.r \ai ̂  y«*V 

^ray cA-ay f•^or'l'e"-. 2 6 - 2 . 2 

' 



Geraghty & Miller. Inc 

Well S5_ Sample Log Page •CT of 

Project Mav.'yo R<Pmery Location "5W comer <2- T E L . we-AWt-Cog 

Dr i l l ing Contractor E>. Anderson D r i l l e r Rv'ck-.r-d Helper E i l i * 

Rig Type rU\\ow Hole Diameter 8" inches Drilling Fluid u rS 
Date and Time /o-^o-fc^. Date and Time 

Type of SampleSyl;4S^««.* *~,UcJkyDrilling Bega;; H:2-S^ Drilling End S.H'Sp* 

Geraghty and Miller Representative T .D- . c .Uy T . "goove4r€ 

Blows per % Depth 

Bro*A>o VNWCVC 4otoVM 0 — Z 

brawn orW ftirta-Uv/ u l / «»r-v/el s ^iO«u-^ 2. — 5* 

/o-//*/_ l"*W brown **H-vfc{»\/ vifenA <*ravt( MO\VV /0 "|{Vz. 

-

icl^A-e ey-ivt^eakvs. 'in 4-\'^AI y » . y S a ^ Y 3 ^ ^ * * 7 / $ ~ - Z D 

5 - 5 - / 0 d r y +SakV NMUW. -Silky eUy - . ^ U ^ i r i V c 
ZO-2 .W 

• 

- - - r - —' 



(WTHfiluy A Miller. Im 

Well _\(o Sample Log Page (& of 

Project •SUv-.̂ o R«£ir>cry Location Ue,r\V^ o ^ T E L \r\ La,»jQjT 

Dri l l ing Contractor C>. Ay><.et-soA D r i l l e r R^ka.rd Helper Edii-e, 

Rig Type U allow'SVP^ Hole Diameter 8* inches Dri l l ing Fluid sr A 
Date and Time /©/2.</e-v- Date and Time 

Type of S a m p l e ^ U c . l t > y D r i l l i n q Began 7:2Qa^ Dri l l ing End 8-

Geraghty and Mil ler Representative T."DaocWY T , l^o-jc^e 

Blows per % Depth 
6 inches Recovery Sample Description Feet to Feet 

J 

oiraV - /J (y «-/ t U c l c . red . * r o a r - s e a r a i n s 

\M--T«.r t e a f i f t y a . r \ ^ c l r i V » c : <=.U^ey o a r v d 

Jt> - 8 - 7 w W W e t r * v <=!•»>/ w7 aJ"\ky<|ri4i'c heeVjleS, e ^ p s . u " . / S X z - / 9 

r c i e^ray <=i^y 

* 

g : 



CirrHghtv & Miller. Int 

Well Sample Log Page of 

Project Nlav_^o RgjTmery Location ME Corm*- J? Ill 

Drilling Contractor D». A^d.rscn Driller R^Ua-rd Helper Eili-e 

Rig Type rl0\\aw SVPVN Hole Diameter . Q" inches Drilling Fluid jtS 
Date and Time /^/zi/ft* Date and Time 

Type of Sample Syi'frSy- ̂ 'Uky Dril ling Began /:o^ Drilling End 2 S S~ 

Geraghty and Miller Representative X. "Papery T. 1soo»je.4-e 

Blows per % Depth 
6 inches Recovery Sample Description Feet to Feet 

-

/•*>-£»_-IS ^ / <̂MP- W - /8 

•K̂ Vvt- ô ray cky .__ . _ . . - . / 6 - 2©V 

i 

/ 
• 



Cierrtghty & Miller. Iiu 

Well ^,«fi Sample Log Page 8 of 

Project •SiavA'ya RgfTme-ry Location l-râ V Pe/vx ^ T € . L -

Dr i l l ing Contractor C>. A P e r s o n D r i l l e r R^Ua.rd Helper Edli-e, 

Rig Type rUlA&w 9 f W Hole Diameter 8* inches Drilling Fluid ^ f^/fir 
Date and Time /<J-2{-£2. Date and Time 

Type of Sample S^crS^** ^SUJUfDrilling Began Dr i l l ing End 

Geraghty and Mil ler Representative T.DaocUy T . ^o^c^e 

"Blows per % 
6 inches Recovery Sample Description 

Depth 
Feet to Feet 

il ^ r e j n J A y r o a A a i e ^ i v / <̂  r » y s c A s ' t ( l y . - i * y 

k f f t u r t aii-k/ e k y ->c£r , p ° o f l y SprVe j 4 V / 2 - " 1 0 

/o - 7 2 Very k a - r - i - u k ^ i r > ; ^ ( ^ ^ ^ / & r y « ^ J ^ u J ^ ^ % y % f A a ^ / Q - f ( 

^ - 8 - 1 Zo -2r /z . 
i n W y 4 r r r « c . U r ^ « _ «tC»<>>N s * * ^ * e i e V » i W f » U 8 - U * w j f r f c r 

Warvrve^ t ones . ( | /\- ,2."V»nrWykcc\ w / j t n « , t y a - y & l * y ~ 2 . 1 

Z Z - Z V / i 



SAMPLE LOG 

W e l 1- # J ^ * ^ Navajo Refining Company - Monitor uells 

Dr i l l i n g Contractor - D. Anderson, El Paso 

Rig - Hollow stem auger 8" diameter Split spoon core barrel 18" 

Date (£- / * 3 - 3 ^ 3*?j>/c °h c/sr 
i - / 

Depth Sample description 

/Q+ 

f (/ ' J I 

• - J - \ 1 

^ -f/^e /W ^ t<*r/!-£ tfa/rcj u)~-h^ Qf&tf - #rcj \ \ 
< i ! 

I ! 



SAMPLE LOG 

ye l l #_________ • Navajo Refining Company - Monitor uslls 

D r i l l i n g Contractor - D. Anderson, El Paso 

Rig - Hollaui stem auger 8" diameter Split spoon core barrel 18" 

Date &~ 1~£€?Sr c *4- CZ /t 

Depth Sample description -7 -

0- 4 sc. 7 

f~/ - / 7 — •—/•->—/-*-/• • : ^— 

/ f f ^ ^ry f^//tr &f?/)ci —-Vf &!/ 

/ Uz-f- ^re/; -iatc j < 7 ) r a > # y dcj-

- - ffffi-

3 it &JI 



SAP1PLE LOG 

Well / Navajo Refining Company - Monitor wells 

Dri l l i n g Contractor - D. Anderson, El Paso 

Rig - Hollow stem auger 3" diameter Split spoon core barrel 18" 

Date 

Depth Sample description 

^/f? d?ukf 

I ! 



SAMPLE LOG 

W e l 1 # ^-F'Z- Navajo Refining Company - Monitor wells 

Drilli n g Contractor - 0. Anderson, El Paso 

Rig - Hollow stem'auger 8" diameter Split spoon core barrel 18" 

Oate &>~/?- . < O <¥- f/1<f^ 

Depth Sample description ^ 

nr$+- ^0 q-c/z^ - ^/ffi-



SAMPLE LOC 

•-rw-..' '• 'xs-

»*;•:':•. •* 
•*-,*r:51-*:.'" 

.^V>:;VA''' 

-•<«».̂/i-»-"V:";.. 

Well # ̂ J i L Navajo Refining Company - Monitor wells 

Dri l l i n g Contractor - 0. Anderson, El Paso 

Rig - Hollow stem auger 8" diameter Split spoon core barrel 18' 

Date Ck -

Depth Sample description 

IS 
19- ]os#U 



Well # ^A^f" Navajo Refining Company - Monitor wells 

Dri l l i n g Contractor - D. Anderson, El Paso 

Rig - Hollow stem auger 3" diameter Split spoon core barrel 18" 

Date o U n ^ - ^ T / W ' C 

Oepthy Sample ajescription _ v 



L'ell &*£>S Navajo Rofining Company - Monitor wells 

Dri l l i n g Contractor - D. Anderson, El Paso 

Rig - Hollow stem auger 

Date f)-*~tjfo£ 

9" diameter Split spoon core barrel IB" 

Depth Sample description " ^' r^ec 

5~\ Jr 
1-

I i 

side u) j^Jac &r£ 

10 

,4+ 

b3x 



Uell ~ ^ / -b Navajo Rofining Company - Hani tar wells 

Drillin g Contractor - 0. Anderson, El Paso 

Rig - Hollow stem auger 3" diameter Split spoon core barrel 13" 

Date ' 5 " ^ ^ - J^eJ-essr/**—/ 

Oepth Sample description Q^ar&y W<rrf~ft 

S f ~ C *•* 

- 3 - £T 

jS -

n ^ 
Z2>-

! I 

io - o 



41 
"i^LE 

U!e 11 # Navajo Refining Company - Monitor wells 

Drilling Contractor - D. Anderson, El Paso # 

Rig - Hollow stem auger 3" diameter S p l i t spoon core barrel 13" 

Oate ^7>^/ f < { ^ - I r a c t J - U / e s , * * * ^ 

Depth -ample description 

r 

1 /0s-.t}A,-al 

n s ! I 

! 

! 

1 ClM.^4 

1 
. : . 



Well # Navajo Ffnfining Company - Monitor wells 

Dr i l l i ng Contractor - 0. Anderson, El Paso 

Rig - Hollow stem auger 3" diameter Split spoon core barrel 13" 

Date 6/8/83 11:15 am 

Depth Samoie description 

0 - 5 
! 

i F i l l - clay & gravel 

5 - S* Red clay - f i l l ? 

64--. 8 Blk oil stained soil or f i l l Rec. 1' lost *' 

i 8 -
! 

• 9* Heavy HCR (hydrocarbon residue) in gypsum - a i l odor 
Rec. 1» 1st *' 

j * - ID Drill. gyp 

; I Q -
! 

Hi 1,1' gyp a i l adar »>V gyp & red clay a i l adar 

11? - 13 .5* parous gyp heavy gasoline adar. 1' gyp with 
gasoline odor 

13 -' i<4 .5' porous gyp gasoline dripping. 1* gyp 

« * - 16 „3» porous gyp with free gasoline. 1.2' gyp s l i par 
gasoline odor. Tr gray clay 

16 - 17* 1' gyp & 1st gravel with gasoline. .5' gyp no odor 

17* - 19 gyp & 1st gravel - water 

~19 - 19* Drill gyp 

19* - 21 1.2' gravel & gyp;water. .3' dry gravel - solid 

21+ No ga care. Rec. + .25* very crs gravel & gyp 

I 9 

OIL CONSERVATION DiVISiON 
SANTA FE 

• i 

"1 I 

f i . 

r:t. 

rt-' 

fill 

TD' •' 



Data -6/3/53 L'sll -T A A 

Company 'Java io ."sfinin? 

Ground Laval 

6" PUC casing 

gravel and f i l l 

.6 f t . 
Casing Elsv. 3369.19 
(high paint of cut) 

Elsv. 3359.19 

c l a y 3 5 3 1 IQTTFS: 

Perforate:: section 

> 
s 

A 
«• 

i» 

gravel pack 

20. 2f ~ 

3ianK casino 
TD 2"l.25 f ~ 

S; 



Well # A3 Wav3ja Ftofining Company - Monitor wells 

Drilling Contractor - 0. Anderson, El, Paso 

Rig - Hollow stem auger 3" diameter Split spoon core barrel 18" 

Date 6/9/83 7:15 am 

Depth Sample descript ion 

0 - 9 ! Soil - F i l l - Red 

9 - 10*; dk. gry gyp 5 clay uith 1st pebbles and blk HCR seams, 
s l i gas odor 

ID* — 
i 

12 : gravel -fcrs 1st pebbles in gyp) free gasoline 

|l2 -
t 

13* crs. 1st pebbles in gyp free gasoline /" 

|134- -15 : crs 1st pebbles in gyp ffee gasoline 

; i 5 -
i 

16* gyp & med gravel - gasoline & water 

16* - 19* Drill gyp 5 gravel 

- - ...... / 4/ z?r tc^Kn 

a qap-

- // 3<i n;> 
f ^ . — , 

[fri

es 

{•pe 

zr 

* ,1-

hi MÂ  06 1925 'I 
OIL CONSERVATION DIVISION 

SANTA FE 

TP 



L'ELL CG^TRLCTICTJ 

Data 6/9/33 ' Ja i l A3 

Company r !avaio Re f in ing 

Ground Laval 

6* PUC casing 

gravel and F i l l 

1.6 f i 
Casing Elevation 3365.73 

Elsv. 33S3.13 

4 clay seal 
9.5 

Perforated sectict 

gravel pack 

13.5f-

Blank C3sinc,q c 
TD ' L ' 5 

' « i 

>! 

s\ 

M' 

f w 

TT 

* 

I t. 
&• 
r 

. ».. 

-" 
»l a 

»• . • 
J > 
J ( 

1 
tf. 

« a. 

» «i 
V o 
a 0 

tf 
a 
o 

. •i •i 

:l 
4 



Well # AC Navajo Refining Company - Honitor walls 

Drilling Contractor - 0. Anderson, El Paso 

Rig - Hollow stem auger 3" diameter Split spoon core barrel 18" 

Date 6/9/83 ID am 

Depth Sample description 

Q T 5 ! F i l l dirt. Top I t red soil ' 3 5' 

5 - 8 Lt red sail. Tap gravel 3 8 i 

8 - ID . gravel & ' red soil 

ID - 12* gravel &. red soil or clay - tap gyp gas odor t 

12*- 13 Drill gyp 

13 - ltr* .5' gyp u gas & water some gry clay 1« gyp 

15* - 17 l.V gyp wet dry gyp 

- /'_' ~ Cs' -//,; 

I MAR 08 1985 
M\ =._. ~ 

OIL CONSERVATION DIVISION 
SANTA FE 

-> 

n *(•<•', <•-'•* 
ts*. 

sto

rk 



Data 

DETAILS ?~ '.ELL C^STRL'CTTOrj 

6 / 3 / 9 3 

Company '.'avaio ^ s f i n i n -

!.lo1 i ~ AC 

Ground Laval 

6" PUC casing 

gravel and F i l l 

clay saal 
P._n f-

Perforatac sactim 

oravel pack 

15.0F^ 

Blank casino 
TD " 17 F" 

1.1. Ft. 

Casing Elav. 3365.60 

Elav. 3365.5 

7* 
V/ 

| :* • 
> 1 I 6 i 

! » 

• &, 
4 

i 
: J ; *• 

01 

• •' 
:
 J : 

*.» r * • 
a-

i»l 
5 | 

J a 
3 

o 

» 
c 

a 

» 
al a 4 

"1 
» •1 
* oi 

•! »! 

» 1 



Well fr AD Navajo Refining Company - Monitor wells 

D r i l l i n g Contractor - D. Anderson, El Paso 

Rig - Hollow stem auger 3" diameter Split spoon core barrel 13" 

Dats 6/9/83 LL55_ pm 

Oepth Sample description 

0 - F i l l 

7*- 11* Sandy gravel 

1 1 * - 12 D r i l l gyp odor gas 

| 12 - 13* gyp w 1st pebbles (gravel) gasoline - f a i r porosity 

j l * - 15 . gyp w anhydrite pes - no gravel. Fair to poor porosity 
Odor gasoline 1' - PJD odor bottom .5' 

! 15 -
i 

16* gyp ui anhydrite pes — water 

16* - 17* gyp u anhydrite pes — water r 

TT*'-" 19 gyp TD 

I * 

: i'l^SmihMJhnn-
ftsr^ \ ii 

i MAR 06 19B5 

OIL CONSERVATION DIVISION 
SANTA FE 

\k stiff 
tttiie\ 

2D-
ro 

-r ' '•?' 



DETAILS " '.-ELL CJ'IZTW^I^I 

Oats 6/9/13 'Jail, - j AO 

Company '.'ava-jo q s f i n i n r 

Ground Laval 

6" PUC casing 

gravel and F i l l 

clay saal 
9.G Ft-

1.5 rt. 

Casing Elsv. 337C.59 

Elav. 3363.99 

77 

* 

PerForatsc sacticn 

gravel pack 

la.Qft-

31ank casino 
TD "ig Fl 



Well # AE 

SAMPLE LOG 

f-Javajo Refining Company - Monitor wells 

Drillin g Contractor - D. Anderson, El Paso 

Rig -. Hollow stem auger 3" diameter Split spoon core barrel 13* 

Date 6/10/81 7:15 am 

Depth Sample description 

0 - 5 | F i l l & s a i l 

5 - 7 Gry clay & gyp 
— 

7 - 9 Gry clay & gyp - change at - -

9 - 1 0 D r i l l 

10 J- ll* granular gyp & anhy .8'. parous gyp ,*t5' gasoline 
in whale care 

I 11* - 12.7 med gravel & gyp - porous gasoline 

12 7 - I * * 2 l ' med gravel & gyp. .5' gran gyp. gasoline 

l k z - 15 gravel & gyp gasoline 

15 - 16* 1' grav seams in gyp. .5' gyp w water 

16* - 18 ; gravel & gyp w water. tight gyp 

18 - 18 hard gyp 

; 18u - 20 3 O r i l l hard gyp 

^ t i i ^ T O N DIVISION 
° ; SANTA FE 

f 

ia-. 

2.°-



DETAILS C?F 'JELL CGrjSTRL'CTTGiM 

Data 5 A n / 3 3 

Camp any •.'avaio Rsfinino 

'Jell -7 AE 

Ground Laval 

6" PVC casing 

gravel and F i l l 

2 . 1 f1 

Cas ing E l a v . 3369 .67 

— E l s v . 3356 .57 

as 

I3i 

c l a y s e a l 
9.3 r' 

PerForatad section 

g r a v e l pack 

19. 3 F ~ 
Blank c a s i n g 
TD ~2D.3 Fl 

4 ; 

-•>j-

77; 
/> 

:#.' 
1*. 
i4-

• * 
. # . 1 

>] 

•1 *l si 

» 
• « 

0 

*? 
t> 
1 3 
• •i 

• «i 

t-i • 1 



'LD5 

Well -4 AF Navajo Refining Company - Honitor wells 

Drillin g Contractor - 0. Anderson, El Paso 

Rig - Hollow stem auger 3 H diameter Split spoon core barrel 13" 

Oate 6/10/83 10:30 am 

Depth . Sample description 

D -
* ! 

F i l l - 'S?*' top gry clay (gyp) & pebbles 

V T  n HCR stained gyp w crs pebbles Tap gasoline section 

I I - 12* gry gyp w med gravel - gasoline saturated 

12* - 13 gry gyp w med gravel - gasoline saturated 

,13 - 13* D r i l l gyp &. gravel 

13*- D r i l l gyp 

\15* - 17* D r i l l gyp 

I * 

t 

rb 

23-

| | h\M 06 1SS5 | 

SANTA FE 



^ ^ T M I I - 0 " -ELL C2:iS7°'JCTTCT-J 

Oats 
"L's l l # G F 

Company Navaio Refininc 

i 

Ground Laval 

£* PUC casing 
gravel and F i l l 

clay seal 

1.3 f t . 

7i- Fv 

Perforetad section 

A 
* i 

' si 

• I 
i I 
i i 

7T, 

* 
i f . 
' *\ 

Casing Elev. 3373.3.3 

Elsv. 3353.25 

gravel pack 

15"V r t . 

31ank casing , 
TO Ft 



SAHPLE. LOS 

Well # AG Navajo Rnfining Company - monitor wells 

Dri l l i n g Contractor - 0. Anderson, El ?3sa 

Rig - Hollou stem auger 9" diameter Split spoon core barrel 13" 

Date 6/10/33 3:00 pm 

Depth Sample descript ion 

D - 7* j gravel & clay 

7*- 9 gyp 5 clay - tight 

9 - ID* gyp & clay - slight odor. Tight clay last tr' 

ID* - 12 gyp and gry clay no fluid £ 

12 - 13* gyp & gry clay I I » 

; i 3 * -
1 

15 gyp & gry clay - i i " 

15 - 16* gry clay & gyp »i n 

is 

: 16* -18 gry clay & gyp .5'. gry sand 1' s l i uet at bottom 

18 - i i * gry sand 1.^' gyp 4 gry'clay .1' f l u i d in ss water 

19*- 20 d r i l l gyp 

2D - 21* .6' sand mat .9' gyp & clay . water 2D -

22™" " D r i l l ' "to "TD-

zt>-

m OS 1935 | 
Hi..... 

U 
L_ O U U C O ^ A - i 'ON DIVISION 

SANTA FE 

* 

••• •/•••* 



DETAILS 

Data g/lD/33 

Company 'JavBio gafinin-

Ground Laval 

6" PUC casing 

gravel and f i l l 

clay seal 
12 f*-

Perforated, saction-

l.G 

5 

Casing Elevation 3355.70. 

— Elsv. 3355.7 

; 

i I 

i s 

gravel pack 

21 Ft-

3iank casing 
TD " 22 fT 

# .» 
•a 

3 » 
a 
tf 

« 
» • 

« 
» o 
a 
a 
t> a 
# a 
* » ' 4 

« ri a d 

ft 



Well # AH Navajo Refining Company - Honitor wells 

D r i l l i n g Contractor - 0. Anderson, El Paso 

Rig - Hallow stem auger 3" diameter Split spoan core barrel 18" 

Date 6/11/83 7:30 am 

Depth Sample description 

0 -

<•* 
| Crs gravel f i l l & valley f i l l 

5 gry clay & gyp 

5 - 6* Pnk sdy clay & gravel 

| 6*- 8 Crs gravel & gyp 

| 8 - 9* gyp - dry - na gravel 

; 9 ? - 11 gyp & gry shale - no gravel 

11 - 12* graf/el & gran* gyp & gry shale. Tr f l u i d odar gas //>; 

12* - 1^ .2' gravel, gyp £ gry shale. 1.3' med gravel & gyp 
na_free_fj:u_id 

lk - 15* gyp, gry shale & gravel fbnes .1' thick, s l i odor 
no f l u i d 

15* - 17 gyp, gry shale - dry. Tr sand on bottom 

!l7 - 18.5 clay & gyp s l i wet 

;18* - 20 l t red clay & gyp - w ater 

• 20 - 20* D r i l l 
• ZC' 

20* - 22 clay & gyp -"ti g h t - no f l u i d . Red shale on bottom 



Hr TAILS ?F 'JELL C"r-J£TRL'CTIC'i 

Data 6/11/35 

Company r ! a v a i o R e f i n i n g 

Ground Laval 
1.75 

Casing elavation 3367.25 

Elev. 3365.5 

6" PUC casing 

gravel and F i l l ii 

clay seal —pr 

Perforated section 

gravel pack 

21 ^ 

31ank casing 
TO 22 F" 

• * 
* 

• 
* 1. 

4 
r 
»i 
»: si •' 

j 

-* »* 

# • i 

J 

4 
- 1 

* 
» '» t * 
» *> « 
a 

* « 
• o 
a 0 

i » 
P a 
i a 

* _ .. al 
a «i 
t i i 
9 1 

vt!."* —v. r - --



S.-HPLS LOS 

Well # AI Navajo Refining Company - Honitor wells 

D r i l l i n g Contractor --D. Anderson, t l Paso 

Rig - Hollaui stem auger 3"'diameter Split spoon core barrel 13" 

Date 6/11/33 10:35 am 

Depth Samoie description 

0 - 9 !Valley f i l l 

9 - 10* clay & gyp - no f l u i d ; no gravel 

10* - 12 1' clay & gyp. .5' gyp 4 gravel odor gas 

12 - 13* 1' gyp 4 gravel - s l i odor- damp. .5* hard dry gyp £ 

13*- 15 .5' gyp & gravel - uater : 1' red clay & gyp- dry 

15 - 15* D r i l l 

15*- 17 •j-' gyp 4 red clay w gravel - wtr. 
w gravel 

ir 1 dk gry clay 4 gyp,̂  

17 - 13 gyp w l i t t l e gravel at top. Balance tigiv 

18 - 2D D r i l l 
TO 

1 
\ f> > ŝ f mwnnn 8*' 

MAR.'06 1385 ' p jj 
17 

OIL CONSERVATION DIVISION 
SANTA FE 

2C' 

. \ 

.1 



DETAILS 0~ -ELL CXjST^L'CTIGrj 

Data 5/11/3 3" Col 1 r= zr 

Company "Java-jo Sefininc 

Ground Level 

6" PVC casing 

gravel" and F i l l 

clay seal 
10 f t -

-Perforated section 

gravel pack 

19 f f ~ 

Blank casinc 
TO 20 f t 

2.1 f i 

> 

>! 

«i 

i-3 
4 

9 

Casing Elevation 3355.^3 

Elavation 3353.33 

I i 

• V 
t. 

Ui 

I . : 
i »• 



SAfiPLE LOG 

'i e i l # R Navajo Refining Company - Monitor wells 

D r i l l i n g Contractor - D. Anderson, El Paso 

Rig - Hollow stem auger 3" diameter Split spoon core barrel 18B 

Date 6/7̂ 83 10:15 am . 

Oepth Sample description 

D - <f* I Red soil. 

<** - 6 Red clay & gyp no porous zone 

6 - 7* .gyp h anhydrite -* 1*' ' 9YP *' w o i l odor 

j 7*-8* gyp & anhy - o i l stained - s l i porosity S 

— 9 d r i l l 

; 9 - 10* 1' o i l wet gyp - porous. .5' tight gyp o i l odor 

10* - 12 .7' dk gry gyp & 
gravel s l i wet: 

gravel wet - o i l - .5' dk gry gyp & . 
.3' gry <£ rd shly gyp 

12 - 13* *' red gravelly shale - water: .5* gry gyp water: 
, .3' red anhy, gravel_ dry odor: .fr 1 rd hard lime^shlfe-> 

;13* - 15 ,k x rd-gry shly gyp: .9' gravel w water: .2* red shale 

:15 - 164- .7« red shale 
lS* -

j l 6 * - 18 Red shale 
TO 

23 

it/Sir 

QU cc;-',. -Lif.VA i'SON DiVISiON 
SANfA 



HFTMIL; HF 'JELL Cg-JSTRUCTIG-J 

Data 5/7/55 •Jell # 

Company navaio RaFinino 

Ground Levsl 

6 n PUC casing 

gravel and F i l l 

clay saal 3. Ft-

PerFaratad section 

gravel pack 

Blank casmc 
TO. 13 

16. 25ft— 

fT 

Ft. 

s 
J 

Casino Llsvation 3363.09 

Elev. 3362.^9 
; i 

* i 

I 

• -.v£<-: 



SAMPLE LOG 

U B i l # 5 Navajo Refining Company - Monitor mails 

Orillinq Contractor - D. Anderson, £1 Paso 

Rig - Hollou stem auger 3 n diameter Split spoon core barrel 13" 

Date 6/7/83- 3:D5 pm 

Depth Sample description 

0 - <**! Soil 

fr* -6 Lt rd sdy gyp dry .7' : dk gry clay .8' 

6 - 7* gy shl 4 gyp - a i l stain & adar 

| 7* - 9 dk gy shly gyp *« a i l stn 4 odor : 1*' I t gy shly gyp g. 
\ a i l odar -—— 

9 - ID* I t 4 dk gy shly anhy 4 gyp - granular - bldg o i l 

10* - 12 d r i l l 

12 - 13* I t 4 dk gy shly gyp, s l i parous - a i l 4 wtr I 
13* - 15 l t gy gravel 1' u wtr : l t gy gyp w o i l 4 wtr .5': at 

bottom tight. 
15 - 16* gravel, clay 4 gyp - water 

16* - 19 D r i l l to TD 
§1? 

i 
act b- C[f6f 



TS 

P.FT3ILS DF 'JELL COnSTRL'CiTCrJ' 

Data 5 / 7 / 9 3 L ' e l l # S 

Company Navaio R e f i n i n g 

2.25 f t . 
Ground Level 

6" PVC casing 

gravel and f i l l 

clay seal s.U~T%-

Perforated section 

gravel pack 

f t -

Blank casing 
TD 19 f" 

Casing elevation 335^.21 

elav. 3361.56 

'// 
l a ; 

i* : 

s !«; 
it1 

« 
3 ft 
-! 

•>• • 
!^ 

# 
J » J 

0 
a o 
0 a 

• 
f 

•> « 
# 
» « 
i o 
a 4 

a 0 
p o 

« a 

k : » 
# «| 

1 



SArlPLE LOG 

well # T Navajo Refining Company - Honitor wells 

Grilling Contractor - D. Anderson, El Paso 

Rig - Hollow stem auger 3" diameter Split spoon core barrel 18" 

Date 6/3/83 8:k5 am . 

Depth Sample description 

0 - 8 Red so i l - clay 

8 - 10 Pnk clay w gravel - valley f i l l 1 ' : .5' gyp 

"JJ — 
•> - -i gyp - .15": gry clay a gravel -•- 1.. 

o i l odor 
.15' dk gy gyp 

j l l T - 13 dk gry gyp, o i l odor, core bbl 
gy gyp s l i odor tight 

wet w a i l : 1*' -if 

|13 - 13* l t gy gyp & gravel - watar - core blacked 

! 
18 dk gy clay & gyp 

18 - 19 Red clay 
TD 

t m OQ 1335 

OiL COK:G;V,\7;GN DIVISION 
SANTA FE 

">-H/r-<»< 
Ss, 

fit 

c\it» 

TD 



DETAIL; 2F 'JELL CC'JSTR'JCTIQrj 

Data S/3./S3 ' • l o l l H T 

Campany nava io R a f i n i n ^ 

•-•V-.-'-i Ground Laval 

S" PVC casing 

gravel and fx 

clay seal 9 F> 

Perforatsd section 

gravel pack 

13 f t -

31ank C3sinc 
TO " 19 f t 

l . k Ft; 

1 

Casinc Elevation ZZak.lk 

Elev. 3352.Ik 

•*.-
io 



HELL LOGS USED ON THE 
EAST - WEST CROSS SECTION 



rorra WR-M STATE tXOOftBt OITICC 

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 S, snail 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 LA. and Section S need be completed. 
Section 1 

» 

< 

(A) Owner of — " C l t y o t Artesia 
S t r — * - a m i W i i m W 

Qty 

Well wa* drilled under Permit Na 

% J 2 % SS_V4> ot: 
(B) Drilling Contractor: tXaMll 

Street and Number 
City 

Artesia Stat*. N.M. 

and is located in the 
_Twp_LL Rge 2 8 . . 

.Iiicense> Na . , 

-State. 
Drilling was commenced. June 21 

Drilling, was completed-
(Plat of 640 acres) 

Elevation at top of casing in feet above sea level-
State whether well is shallow or artesian 

. 19 ° 9 , 
Aug. 24 ~ io Q9> 

.Total depth of welL. 968 

-Depth ta 

Section 2 PRINCIPAL WATER-BEARING STRATA 

upon completion. 

N a 
Depth ia Feat T h l c t a i f I n 

Feet 
Picripttoa- of Waiar-Bterins Formation N a 

Front To 

T h l c t a i f I n 
Feet 

Picripttoa- of Waiar-Bterins Formation 

1 1 s t f l o w 890 ' 

2 * 2nd f l o w g r a d u a l I n c r e a s e 890-920 

J -
• 
J 

Section. J RECORO OF CASING" 

Difr 
la , 

Founds; 
a . 

Threads 
in 

Depth 
Typ* Sho* FtsforatloAa' Difr 

la , 
Founds; 

a . 
Threads 

in Top Bottom 
Typ* Sho* 

From TO 

11 5 / 1 121 

8 727 

6 211 

p i c k e r betw sen 6" x 8" 

Section 4 RECORO OP MUDDING ANO CEMENTING 
Depth la Feet DlaoMtar 

Hole l a i n . 
Too* 
O a r 

No. c***^f of. 
Hatbods-tTiad 

From To 
DlaoMtar 

Hole l a i n . 
Too* 
O a r 

No. c***^f of. 
Hatbods-tTiad 

m 

Sections 

Name of Plugging (5ontractor_ 
Street and Number a 
Tona of Clay used 

PLUGGING RECORO 

-License No, 
Cty_ Stat*. 

.Tons, of Roughage used- .Type of roughage. 
Plugging method used-
Plugging approved byr 

-Date Plugged. 
Cement Plugs placed as follows: 

Baaia Supaniser 

FOR USE OT STATK QIGINEER OKLT 

Date Received — 

File No. 

froa dr i l l er ' s loe 12-6-62 

; _ _ _ U s e _ 

N a 
Depth, at Plus 

Ma. at Sacks VmA N a 
J T Q B T9 

Ma. at Sacks VmA 

-Lnrstlon V« 17.26.17.210 



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 well-
Street and Number-
(Sty _ 

Albert r . Woods. 

_Arteji* State Hem Mexico 

WeU waa drilled under Permit No_ .and is. located in the 

-VL M of Section. 16 -Twp. 178 -Rge. 262 

(B) Drilling Contractor— 
Street and Number; 
City 

H.g.Brwrt .License Na. 

State. 
Drilling was commenced- April 18. 19.30-
Drilling was completed- •i""» i , 193P_ 

(Flat of 640 acres) 

Elevation at top of casing in feet above sea level-
State whether well is shallow or artesian; 

-Total depth of ™K 1233' 

Section 2. PRINCIPAL WATER-BEARING STRATA 

-Depth to water upon completion-

Nov 
Depth in. Feet. Thickness in 

Feet 
. . . . Description of Water-Bearing Formation Nov 

To 
Thickness in 

Feet 
. . . . Description of Water-Bearing Formation 

1 

2-

3 

4-. 

V * • 

Sections RECORD OF CASING 

Dia, • Pounds 
rt. 

Threads. 
In 

"Depth. ~ 1, Feat Type Shot Perforations Dia, • Pounds 
rt. 

Threads. 
In Top Bottom 

Feat Type Shot 
From To 

124 50 0 1233 1233 

Section 4- RECORD OF MUDDING AND CEMENTING 
Depth, la Feet Diameter 

Bole in hv 
Tons, 
day 

No. Sack*, of 
Methods U»ed . 

From; To 
Diameter 

Bole in hv 
Tons, 
day 

No. Sack*, of 
Methods U»ed . 

Section 3 

Name of Plugging Contractor-
Street and Number; 

PLUGGING RECORD 

Tilrenw No-
City. State. 

Tons of Clay used- _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 EhTGINEEH ONLY 

Date Received-

No. 
Depth at Plus 

Na of Sacks Used. No. 
From To 

Na of Sacks Used. 



RtviMtf Jun<r 1972 

STATE ENCINEER OFFICE" 

W E L L RECORD 

Section 1. GENERAL INFORMATION 

(A) Owner of well. 
Jsied lon&A. Owner's Well No.. PJ-66/2 

Street or Post Office Address . 
City snd Stste—?,MZAia, 

V. Cl, b?3 

Well was drilled under Permit No_ ffl-66/2 . and is located ia the: 

. I f v.. W «v?Ar- APT ^ Tnwnriiip (7$. Range £ 2 L 

b. Tract No._ of Map No. - of »•» HUsA&Ai acJie. w&dlvUion 

.N.M.P.M. 

c Lot No.. .of Block Na . .of BjiLLLzd ea*i center. o£ loi 
Subdivision, recorded in . .County. 

d. X«. 
the. 

. fe« ,Y- . feet, N.M. Coordinate System. .Zone in 
_ Giant. 

Address P D X,- U77 A l l f f f i i r , W *felQ 

License M» 'JD-675 

Diiliing Began . 

Elevation of land surface or. 

Completed U-? I-Pf) .Type tools. . Size of *•"'» 7-

. at well is. . ft. Total depth of weB. 

Completed weO is shallow O artesian. Depth to water upon completion of well. 

Section 2. PRINCIPAL WATER-BEARING STRATA 

22? 

.in. 

-ft 

.ft. 

Depth in Feet Thickness 
in Feet Deseription of Water-Bearing Formation 

Estimated Yield 
(gaUons per minute) From To 

Thickness 
in Feet Deseription of Water-Bearing Formation 

Estimated Yield 
(gaUons per minute) 

273 303 30- Jinc wad and ^AZveJ. i f f 

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 1 302 303 ?* 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' 

I 
2 
3 
4 

Date Received Apr*! 30, 1980 

File Nn RA-6612 

FOR USE OF STATE ENGINEER ONLY 

Quad , . FWL. 

.Use. Dom. 

F S L . 

17.26.9.34430 
. Location No.. 

Temp, on SW Corner 



WELL" RECORD File-Mat. 

1N8TKUCTION8: Thia form should be typewritten, and Sled in Ul* office of th* State Sntinxr, p. O. Box 1079, Santa, Fe, 
Now Maxico. or tat the office ol th* Artesian Wall Suparvtaor, BoewtB, New Moxlco. Seetion S ahould be aaawered only, if an 
old artesian weU haav been phiasad. AD otbar sections ahould ba anawered ln fun In every eaa*. resardlese of whether the 
wall drillad la- shallow or artesian ln character. This repart muat be subscribed and m n to before a Notary Public. 

1 5 i 
-f-r-.-

! » • — r - S ~ 
• » ! 

• ; i . 
t i * —•»-«j—r— 

—M4X-5— 
• • J 

~HT 
* ! 1 

TH* 

•11-

Street and. Number R t a I B O X 3 0 

ws,, Artesia Nev Mexico 

Well waa drillad under Permit 

i» located lac tbe- S B hi 3"tf M S E . 

Township I T South _ _ Range P6 EASfe 

ae-vr* 

H of Section 9 

(Flat of 640 Aerea) 
Locate, Wall Aocurataly 

ad 

Drains Contractor S I m i n t tt C o l l 

Street and H t . 1 BOX 3 0 

Pest Office 

July 9 ris 5T Drilling waa eompli 

Artesia New Mexico 

ilevsl- •2 x 
S>ie.T\rnr nntneat . i r» 

TMDias wi 

Savvattoav at top of* eaatns:m feat above i 

Stata whether, wall ieeballowor artesian 

Total depth, ef wait- —feet. Water level upon completion of wail__40 

S a t Z PRINCIPAL WATER-BEARING STRATA 
Nov X, from ? 4 f i to .VI fi . Thlrlmsaet ln feet J S . . ?nTVT r r ' c l c 

feet below land surface. 

No. 2. £* i II n . to_ , Ttilfirnaee nv r*st_ ition-

W*X. % AS llll L- , Thick n*Hstv is t—t-. H yormarTrrn 

2wO>. 4* ftoiiL—• , ThlckD.M ln f N t . . aPOnaaaafttblVaUi 

. NOC Sa. CrosaU 

Sac 3 

.to-. , Thickness lav feet- Fifi iiir**'*^ 

RECORD OF CASING, 

lav Inrhaa 

q"op 

per-Inch 

£gj •fora tei 

Feet of 

g4o 
_S5-

Xype of Perforatad 
From 

Liner 

Sac 4 RECORD OF MUDDING AND CEMENTING 

Diameter of 
Heto In Inches-

I f U B s l M f l * dat S e W k a t Specific Gravity 
ot Mod 

Tona ef 
- Clay Used 

Sac 5 
Well ia locatad In tho 

naaana. . Name of plttazlna contractor. 

PLUGGING RECORD OF OLD WELL 
% *t l i of Section , Township-

Number— Office— 

Tona of clay mieit- . Tana* of zveahaaa*-nasal— . Type- of roufhaaai. 

. Waa plucslsa* approvad by Artesian Wall Supervisor? 

Cement plugs vara placed aa follows: 
i 

NoTt waa placed a d 
tz:- -I-.T.. . . L i * .•>• 

Na 2 was placed i t • -• -i 

Iteet-rTumoer-oraaiau orcenUnrbaedL: 

Na S waa placed at. 

-fast. Number of aacka of cement — — •• • • • • - • » • • 
t-.r-n-K-- •••is..*-** 11/. /noli bi.-j^n«:H>, .̂ i ^ 

-feet. Number of aacka of earnest need 

N a 4 waa placed at_ 

Na S waa placed at-

-feet. l*amb*r of aaeks ef cement -neen ', 

-feet. Numbar of aacka of cement used. 

(over) 

._.»*_«*!• 



iwwR-» fjELD F X LOS STATE ENGINEER OFFICsT 

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-. 
Dty A r t e a i a 

Bruce Harris 
Box 642 

s^t. Hew Mexico 
Well was. drilled under Permit No. RA-4196 
SW JA. SW sw of Section _10 

(B) Tî iifarr̂ tT-i.rtivt>Willar<i Beaty 

City 

_Twp. 
and is located in the 

17-S _ R g e . 2 6 E _ 

• License No.^D-62. 

Artesia 
Drilling: was. commenced A p r i l 26 

(Fiat ot 640 
Drilling was completed- May 12 

g t a t a Mew Mexico 
lflJ-O. 
19. 60 

Elevation at top of casing in feet above sea level 
State whether well is shallow or artesian Shallow 

-Total depth of —" 294 

Section 2 PRINCIPAL WATER-BEARING STRATA 

-Depth: to water upon completion. 50 

No. 
Depth in. Feet 

From.. To 
Thirtmess in 

Feet 
Description ot Wmter-Beerln£ Formation 

1 

2. 

280 292 12 Sand. as. Gravel 

Section 3 RECORO OF CASING 

Slav 
in. tt.—— 

Uireads 
to— r 

Depth Feet Tne Shoe 
Perf orations Slav 

in. tt.—— 
Uireads 

to— r Top " 'Bottom ' From To 

6 Round, 2S4 294 Steel . 275 294 

Section 4 RECORO Of MUDDING AND CEMENTING 

Depth in Feet Diameter 
Hole in in. 

Tons. 
Oay 

No- Sacks of 
Cement Methods Used 

From To 
Diameter 

Hole in in. 
Tons. 
Oay 

No- Sacks of 
Cement Methods Used 

8" 

Section 5 

Name ol Plugging Contractor-
Street and Number 

PLUGGING RECORO 

-License No-
City- State-

Tons of Clay used- -Tons of Roughage used. -Type of roughage-
Plugging method used-
Plugging approved by: 

-Date Plugged- _19_ 
Cement Plugs were placed as follows: 

Beam Supervisor 

IOB USE W A ^ ^ t ^ t ONLY 

H .lOIMlSIO . 
Date ReceiverrjJIJJO O O f l fly. 

61 3 HH 8-NAT 

File TtCl#-*/P6 

No. Depth of Plus 
No. of Sacks Used No. 

From To 
No. of Sacks Used 

-Location No. 



\ (TU> form t» be aerate* tn trtpHeaie) 

r 
u 

O 

WELL EESORD 
Dete ef Receipt Permit No. pa— 

Name of permittee. _ 

Cv -'- JL\liLlIL Z_^=± ,atjr and State Z:^xt9Btakf-- M*"-M^--~~^-^ 

U. WeQ locatton aod deacrlption: The^Vi.aJh»i^^»er veil is located In ........ V*. %. 

*1_—"J*f„'% of Section I S . .Township ............173 ..Range ...£64- .; Deration of top of 

castor above aea. level. Zd-.r/iC..... feet; diameter of hole. ...ywQJ) inches: total'depth. |>f fj- .feet: 

depth to water upon completion, feet; druUnc waa. ' " " - I . 'iaBOav-lfV M — f r l 

andoomnteted ..: aTaaaW.B.:— 1ft. taSoame of drfllto* eontraetbr ~. 

_ ; Address. . — • J t X t & l & t - E m M miarXu--- - Driller's Ueense No. • • • j ) i « .19 ••• 

2. Principal Water-bearing Strata: 

f r w a T . T s l i s s — D s s s r t s a W s f Wstst s r t s i T W i l l — 

Ho-x 2 6 0 295 36 ~ aand h C l a y streaker 
Ho. 2 - - - • - - — 

No. S . . . . - . t 

N o . * 

No. 5 

S. Caamg Raoord: 

is, s a v aw n . 

:.3sS3&S^: 

Besik al Csrtsr «r 
i»a 

unt IM tl 

5"ID 

167'8« 

64V9« £32 to £9b 

O 
4. g abore construction replaces old weU to be abandoned, gtve location: Vt. %. Vt 

ef rjactlrm —- , Township , Range ..; name and addreas of phisglag contractor. 

c . . : - . J '.-Ci 

date of plugging ,° f ° . d e s c r i b e how weU waa ptasged: 

; 4 j^fi^S:-.. , •anorrsnsiia! 

' - - » 1 ia r ^ t O >-sun.3oS «us.'S 
—-^St> / A -̂r-V-.-

i :..:•». 0»::1 h.ic«a=^=n--f;- jarr; rtrti-* «TTT *^f*fV &' rr'*1'- " r i V : ' f r \ r '' :' " ' 



Form. WR-23 STATE. ENGINEER OFFICE 

WELL RECORD 
INSTRUCTIONS: This team should be executed ia triplicate, preferably type wilt tea, 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 _-n . . 
(A) ( W ^ ^ ^ i i ' p V - guUlvraDjaT 
Street aad Number, 
City .State 
Well was drilled under Permit No-

.% SW y. a t % of Section 1£ 
(B) Drilling Contractor: Geaier fc <ir" M , l i 

and is located in the 
.Twp_AlS___Rge_2SE 

.License No-
Street aad Number-
City 
Drilling was commenced-

. Stete. 

July 27, 
Drilling was completed-

19—aa. 
IS 

(Plat of 640 acres) 

Elevation at top of casing in feet above sea level-

State whether well is shallow or artesian 

OBICINAL FLOW 900 GPM 
Total depth, of welL 

Section 2. PRINCIPAL WATER-BEARING STRATA 

-Depth to water upon completion-

Depth in. Feet Thickness in 
Feet 

Description of Wster-Besiins Formation 

A From To 
Thickness in 

Feet 
Description of Wster-Besiins Formation 

A 
1 

2 

2 

4-

S 

Section 3 RECORD OF CASING 

Dla, 
in. 

Pounds 
ft. 

Threads, 
in 

Depth 
Feet Type Shoo Perforations: Dla, 

in. 
Pounds 

ft. 
Threads, 

in Top Bottom 
Feet Type Shoo 

Front To 

8 O TRT 7M 

4 0 244 244 

Section 4 RECORD OF MUDDING AND CEMENTING 

Depth in Faat Diameter 
Bole is. In. 

Teas. 
Oar 

Ha Sacks of 
Methods Used 

From To 
Diameter 

Bole is. In. 
Teas. 
Oar 

Ha Sacks of 
Methods Used 

• 

Sections 

Name of Plugging Contractor 
Street and Number 
Tons of Gay used Tons of Roughage used 
Plugging method 
Plugging approved by: 

PLUGGING RECORD 

Tiirmsw No. 
Qty_ State. 

-Type of roughage. 
-Date Plugged. -19-

Cement Plugs were placed as follows; 

Basin Supervisor 

FOB USE OF STATS ENGINEER ONLY 

Date Received—-

Na . Depth af Plus 
No. of Sacks Used Na 

From To 
No. of Sacks Used 

— ... . —. 

:use_ 2=^Xocation Vo ' 17-28.10. eaaT^a=~~ 



/A W E L L R E C O R D File No.. 

INSTRUCTIONS: This form should bs typewritten, sad filed ia tbe attle* of tbe State Engineer. (P.O. Bex 10TS) Sent*. 
F*. New Mexico, unless UM woll fet situated ln the Roswell Artesian Basin, In whieh caae lt should be toed in the office 
of the Artesian Well Supervisor, Roswell, New Mexico. Section B should be answered only if an old artesian well has 
baaa plugged. All other sect tona should ba answered la full la every ttaa, regardless of whether tha well drillad is shal
low or artesian ia character. Thia report must be subscribed and sworn to before a Notary Public. 

• ! ! 

TTT" 

—;—•—->— 
: '• L . 

—-.—y—r— 
i i • 

—!--REH— 
! ! ' 
• : ? • 1 . 

• 1 1 

• • • 
< • ! 

.LU... 
i • • 

! ! : 

Owner of well 

Street and Number 

•«.J..Sbaip....... 
Saat star lout* 

(Flat of <tS acres) 
Locate Watt Accurately 

Post Office- . ^ . ^ * ~ 

WeU was drilled under Permit No. . . . . Sa\87t9 and 

is located in the . . f f . . . . H . . .JW Vt. JDS U of Section .14. 

Township 17: Spat l* lung. .. 26 M t 

Drilling Contractor Si**** 

Street and Numoer *9?7 . .*° .T. * * T 7. 

Port Office f ^ « » ^ . « . . . 1 f « " . « « * r ~ 

aftlly. is. .61. Drilling was com pleted . . . A U g , .18 1*. .51. 

.33.'" _. 
Shall** 

r̂ ruliBaT was commcsead . . . . 

Elevation at top of easing in feet above aaa level 

Slats whether well ja shallow er artesian 

Total depth of weU 8 4 1 feet 

•act 
•net e>a~n 

., Thickness in feet 

., Thickness in faat 

., Thickness in feet 

., Thickness in feet 

., Thickness tat tact 

BECOBD OF CASINO 

No. 1, from to 

Nov *V from to 

No, S, from to 

No. 4, ff Uiu to 

No. S, from ta 

Sac. » - -

PRIHCtPAI. WATER-BEARING STRATA 
841 87 , Formation 

, Formation 

, Formation 

, Tormation 

, Formation 

aand 

DIAMETCR 
IN INCMCS 

POUNOB 
n n FOOT 

TMMCADS 
P M INCH 

NAM* O f 
MANU r A C T U a a a 

F S E T OP-
CASINO. 

Tvpt or 
SHOB 

raajFONATKO 
PURPOSS 

DIAMETCR 
IN INCMCS 

POUNOB 
n n FOOT 

TMMCADS 
P M INCH 

NAM* O f 
MANU r A C T U a a a 

F S E T OP-
CASINO. 

Tvpt or 
SHOB pnoai TO 

PURPOSS 

8-U> 8 16488" Cel lar Water Shat-o: 
7"0D 214- Lerkin Water Shut*©: 

34' Collax £14 £41 

BECOBD OF MUDDING AND CTMUTUtQ 

OlAMCTEft Or 
HOLS IN INCH I S 

NUMBS* OF BACKS 
o r CBMBNT MBTM0DI USSD sraeir ie OMAVITV 

or MUD 
T O N S or 

CLAV uaso 

r" r ! . E D 
AUG •7 :951 -

S a a . | - ~ " F L Q C G n i G BECOBD OF OLD W E U . O r F 
ABTSSIAN WEI 

. . . »««w«6JlpN 

1 C 2 — 
X S U P E H V I S Q B 
JEW. MEXICO- • 

, Name of plugging contrartnr 

Strnst and_Numher. 

Tbea ef clay uasd . . 

.Post Office 

Tons ot roughage used. Type of roughage. 

". - Was plugging approved by Artesian WeU Supervisor:-.tr* 
Cement plugs were placed as f o l l o w s : - .rr ? • •• — •—<r ;.~ 

No. 1 was placed at . . . . . . . I . . . . . . . . . . fast Number of sacks of cement uaad;ri-...-.-.-.v^:.'i-,tisi...-

No. 1 was placed at 

No. S waa placed at . . . 7 . .^ 

No. « waa placad at J . . \ V - 1;.. 

No. I was placed at 

faat Number of •acks'onrmanVuaad 

faat Number ef aacka egTmiiiii'awJd^'^.^r.V^rv.ttT!*^.!^ 

feet Number of sacks of cement used se.'wit.... 

feat Nun-bar of sacks of cement uasd ' * " • . • " I ^ A . ' W - ? -

» * » • - • - - _ spues. -»f^i^-^scr 



"WELL" RECORD 
INSTRUCTIONS: Thi* fora should be typewritten, aad filed ln the office of the State Engineer, P. O. Box 1079, Santa Pe. 
New Maxleo, or la the office of the Artesian Well Supervisor, Roswell, New Mexico. Section 5 should be answered only if an 
old artesian wen haa been plugged. All other sections ahould be answered in full in every caae, regardless of whether the 
wall drilled ls shallow or artesian la character. This report must be subscribed aad sworn to before a. Notary Public. 

i i 1 

' « L 

• • 

"r:r! 
'• i 

— 

' \ ' 

• • 
— 

I i i 
• ! ! 
* • ! 

~ r - S J M ~ -

J . J - -

i t 
• 1 
• 1 

Owner of weu_ W. L . Wabb 

Street and Number— 

Post Offios 

1BQ1 Oak Street 

Artesia. New Meal eo 

Well waa drilled under Permit No 

is located ln the—SJS hi SW 

TowMhip 17 South 

JiA-3549 
SE -U of Ssction- 12 

, Range— 26 Eas t 

. . . Drilling Contractor- ^Wlllarct B.ga.tX-

(Plat of 640 Acres) 
Locate Well Accurately 

7 •'•P.O 

Street and Number-

Pott Office 

-1102-Jdagchant St. 
Art, ft s i n , Hew Mexi eo 

Drilling was commenced- _B./5... . 19-

Elevation at top of casing In feet . : :-.-•! ———-

State whether well ia shallow or art: ~y. 

Total depth of well—saS£t ..ip:.-;:; 

Sec 2 ; PRINCIPAL WATER-BEARING STRATA 
Na i. H 4 to ISO Thickneu m fMt 16 » Water,Sand ± t r a v e l 

well- 85 -feet below land surface. 

No. 2, frorn- . to- , Thickness m feet- Formation-

No. 3, , r Thickness in feet-

Na 4, from— , Thickness in feet- Formation— 

Na 5, from— 

Sec. 3 

, TlAickneu tn fe«t_ FORIlAtlOB. 

RECORD OF CASING 

Dl»mtrter 
tm iTirhiT 

Pounds 
per Foot 

Threads 
per Inch 

Name of 
TfaTiMfftTturr 

Feet of 
Casing 

Type of 
Shoe 

Perforated 
Purpose 

Dl»mtrter 
tm iTirhiT 

Pounds 
per Foot 

Threads 
per Inch 

Name of 
TfaTiMfftTturr 

Feet of 
Casing 

Type of 
Shoe From 

Purpose 

6 12 Welded 150 114 130 

Soc. 4 RECORD OF MUDDING AND CEMENTING 

Diameter of 
Hole ln Inches 

Number of Saeka 
Oaf OCaaaSflSw 

Methods Used 
Specific Gravity 

ef Mod 
Tons af 

Clay Used 

— 

- - —rz—| 

\ j \ 
.. . . ... j j - I. — TsSDJ»w»" ; 

1 
Sue.5 
Veil Ja located m the-

I 
Birnrs 
Street and Number—— 

PLUGGING RECORD OF OLD WELT. — 
-hi of .Seotion— 

AUG IS 1950 
_ Townshin 

i of ptaawins contractor— 
Townahip-— 

Post Office— 

» Tana of clay used- . Tona of rouchaca uasd. . Type of roughage-

1-
Cameat phiga * i placed aa fonowa: 

Waa plugging approved by Artesian Well Bupervtaorr-

1 • • *•• • - • I 
Na~rwaarplaceaTT~ :3satTNnmP«r~or sa^nS~cemaar/i 

box ewbaiwusa x s ro Jss-5 a t ut ian: u » » i TlBwaslor. .ct _ J -- rt . . - n r n . n . 
No. 2 m a placed a t y — •* •' *• -s- i*v--" T-» "— r-" fset, Number of sacks of * >»*i 

vtLaz 

Na S ' 

N a 4 ' 

i placed at-
-abiaosi aidcliava tta aarA bsatansssct sd StA 

-feet Number of aacka of cement " ' • ' • • 

i placed at: - ^ f e e t TfumWof ^ Z ^ Z ^ Z . Z Z J ; ™ - OT-f. Cg5I.-r5agJS 

Na 5 was plaosd at i 

'-.Si: 

-fast Number of sacks of nomont need " '• 



Form WR-23 

JrllLu D«uK. LUG 
STATE ENGINEER. OFFICZ 

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 ss 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* V* VA of Section-

State . 

_Twp_ 
.and is located in the 

Rge-
(B) Drilling Contractor-
Street and Number 
City 

.License No. 

State 
Drilling was commenced.. 
Drilling was completed. 

19-
19_ 

(Flat of 840 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. ;3o 

Na 
Depth ln Feet Thickness in 

Feet 
Description of Water-Bearing Formation Na 

From To 
Thickness in 

Feet 
Description of Water-Bearing Formation 

1 

2 

3 

4 

5 

Section 3 RECORO 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 

— ••. • 
- • . . . - o 

Section 4 RECORO 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 5 
Name of Plugging Contractor-
Street and Number 
Tons of Clay used 

PLUGGING RECORO 

.license No-
aty_ State-

-Toas of Roughage used. -Type of roughage-
Plugging method used— 
Plugging approved by: 

-Date Plugged- -19-
Cement Plugs were placed as follows: 

Basin Supervisor 

Date Recei-

FOR USX OF3»SV| ONLY 

File V" % R - ^ T 3 8 

Na 
Depth of Plus 

Na of Sacks Used Na 
From To 

Na of Sacks Used 

-Use. ation No- / 7 . J I . / 3 • i 4<l 1 



'•Li 

ii 

tp 

L 

fl 

I 
J 

V 

r 

I 

WATER WELL LOGS USED ON NORTH-SOUTH 
CROSS SECTION 



I I 

TS) 

: i 

li 
! 1 
.! < 
A J 

i-. 

I 

L 

I 
r 
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Form WR-23 STATE ENGINEER OFFICE 

WELL RECORD 
INSTRUCTIONS: This form should be executed in triplicate, preferably typewritten, and submitted to the 
nearest district office of the State Engineer. All sections, except Section 5, shall be answered as completely and 
accurately as possible when any well is drilled, repaired or deepened. When this form is used as a plugging 
record, only Section IA and Section 5 need be completed. 

Section 1 
(A) Owner of well-
Street and Number-
City 

Howard a. Btroup 

Artesia. State W«n» Maxleo 

Well was drilled under Permit No HA-1380 and is located in the 
Vt SW y< BW y< 0 f Section * Twp 12 Rge- 26 

(B) Drilling Contractor-
Street and Number . 
City 

Buck Bros. .License No-

State . 

Drilling was commenced-
Drilling was completed— 

A p r i l 20, 36 

Hay 20. 
19. 
19-36-

(Flat 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 

-Depth to water upon completion-

Na 
Depth i 

From 
n Feet | Thickness in j Description of Water-Bearing Fonnation 

"rZ ! Fas'. 1 

1 

2 

3 -

4 

3 

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 

12J 196 
10 30 

Section 4 RECORD OF MUDDING AND CEMENTING 

Depth in Feet Diameter 
Hole ln in . 

Tons 
Clay 

No. Sacks of 
Cement Methods Used 

From To 

Diameter 
Hole ln in . 

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-
_: City- State-

-Tons of Roughage used- -Type of roughage-

Plugging method nw*rf 

Plugging approved by: 

-Date Plugged- -19_ 
Cement Plugs were placed as follows: 

Basin Supervisor 

FOR USE OF STATE ENGINEER ONLY 

Date Received 

N a 
Depth of Plug 

Na of Sacks Used N a 
Ftom To 

Na of Sacks Used 

File No- IA-1J80 -Use- -Location No.. _ L i 17.26.4.331 



(This form te be executed in triplicate) 

WELL RECORD 

Oate of Receipt- Permit No.J 
I 

Name of permittee. j f , B , fit.r>jih.r>n« , 

Street or P. O. TlftT 121. City and State . 

Artes ia , Hev, Mexico 
L Wen location and description: The H) lRl l O H weU la located ln 

(saallow 0, arualaa) 
SE 

of SecUon . Township _ . 1 7 S , Range 2 f iK _; Elevation of top of 

casing above sea level, — i feet; diameter of bole, et* inches; total depth, 1 0 0 feet; 

depth to water upon completion, USl feet; drilling waa commenced fiAJ.t.pm rift T 1 9 19$ k i 

and completed SPfit.PIDtlfiT \ U tt-54; name of drilling contractor I T a rri P p g t . y 

1 1 0 2 M' T R h P n t ; Address, A r t f l f i l f l , K . K . ; Driller's License No. J I D - J 

2. Principal Waterbearing Strata: 

nam I s 

No. 1 

7" Rn 10 Banr l 

Na 2 
R7 Q6 aand 

Na 3 

No. « 

Na 5 

3. Casing Record: - - • DtaaMr fun ll 
Is buses par It, 

Tin wes Ospet sf a 
par awe Tom 

•ew <r User A M mt 
•attest Osalsa Type af BBSS 

iBUea 
To 

6 TL welded 0. inn 100.- aone 2Q_ . 9h 

4. If above construction replaces old well to be abandoned, give location: Vi, 14, It 

of Section . Townehlp , Range ; name and address of plugging; contractor. 

date of plugging . ; describe how weD waa plugged:. 

t 7. 

2 I L E D 
OCT 26 1954 

O F F I C E -
GROUND WATER SVWKvTSOR 

n. ?: 



,o 

*, (This <orm t» be executed tn triplicate) 

WELL RECORD 

Date of Receipt— Permit No_J_t=4_25_ 

Nan* of J - *?i fff,T*"*" 

Street or P. O. P » - , 3 * 7 

1. Well locatloa and daaerlptlon: The Brian i l o w —n , j , located ln 
(SSallow at antttaa) 

Ctty and Aaaa » f T » e < a | Hmm V P T 1 r n 
I 

HE— : it. HE n. 

- E L - K at Section . Townahip 178? Ranee . ____. Elevation of top of 

casing above aaa level, —A '- ~ feet; diameter of hole, * ' Inches; total depth, I P S feet; 

depth ta water upon completion. 2 £ feet; drilling- waa commenced » 7 , 19 5 4 

and completed K a y 1 9 • l s $ 4 - : name of drilling contractor K l l l n r i l B © * t - y — 

1 1 0 9 Wa>T.f»h».r.T. 

_ ; A j < i l T * f . Ar»«fcs>si4 e> t Wg 

2. Principal Water-bearing Strata: 

. ; Driller's License Na ftl) 6 2 _ _ 

TO 

N a 1 

7 n 

N a 2 
94 R a n t * 

N a 3 

N a 4 

N a S 

3. Caaing Record: 

6 ID JLZ. 100 

Tree af aa*> 

-fe-S- -94-

O 

a. If above conatmction replaeea old wen to be abandoned, give location: 

of Section _ _ _ _ _ Townahip , Range 

-14. -14. 

name and addreas of plugging contractor. 

data ef plugging* • . _ _ _ ; describe how wen waa plugged:. 

F I L E D" 
JUN 28 1954 , 

OFFICE 
GROUND WATER SUPERVISOR 

»«sw_, Ktw MBUCO \ 

/7~2 t,^)' / / V :" " 



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 o c i l C , Standard 
Street and Number Rox ?3? 

City Toe . H t l T l 
Well was drilled under Permit No—RA 32B2 
H_ -A vt fH; % of Section Q Twp. 

State Kew Mexico 

and is located in the 

17? Rge 26E-
(B) Drilling Contractor-

Street and Number Sox 38? 

City Art gala 

.License No.. 

110? ygrehrnt 

Drilling was commenced Augtxst -8 
State K a ^ l*«>—-i 

lfi. 54 

Drilling was completed- Se.tember 2 18- 54 
(Plat ot 840 acres) 

Elevation at top of casing in feet above sea level—__ 

State whether well is shallow or artesian—Sag How 

-Total depth of we]l__l__ 

Section 2 PRINCIPAL WATER-BEARING STRATA 

-Depth to water upon completion—_(_ 

Na 
Depth 

From 
In Feet 

To 
Thickness In 

Feet 
Description ot Water-Bearing Formation 

1 
F l r i i f S T rt 

2 C U V-

1 ~"i I'rtc-r Sfjjti-i ?• Crufo 1 

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 

~ t ' ~ . • " I " T i •») 1 10*1 
/ - J cs.*-— 

Section 4 RECORD OF MUDDING AND CEMENTING 

Depth ln Feet Diameter 
Hole in in. 

Tons 
d a r 

N a Sacks of 
Cement Methods Used 

From To • 
Diameter 

Hole in in. 
Tons 
d a r 

N a Sacks of 
Cement Methods Used 

Section 5 

Name of Plugging Contractor-
Street and Number 

Tons of Clay used 

PLUGGING RECORD 

T.ic-PTisf' No-

City- State-
-Tons of Roughage used- -Type of roughage-

Plugging method used-
Plugging approved by: 

-Date Plugged- -19_ 
Cement Plugs were placed as follows: 

Date Received. 

-a-— —Basin Buper-ejacT 

FOR USE OF SfTATE ENCINEER ONLY 

AUG 311955 
OFFICE 

GROUND v.Afr? r'.'p'PvisoR 
tOSV/ut. K;W n&c.CO 

File No, 

N a 
Depth of Plus 

Na of Sacks Used N a 
From To 

Na of Sacks Used 

-
- -

-Location No. 



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 Laa Vegas, 

Well was drilled under Permit No 

_HH % ww % : V* of Section_9 

(B) Drilling Contractor fi. R. ThihUn 

State New Mexico 

and is located in the 

-Twp 12 Rge ZS— 

.license No._ 

Street and Number-

City 

Drilling was commenced-

Drilling was completed 

State . 

Octobar l f l , 
Decomber 4, 

19 m 

lfl_°_ 
(PUt of 640 acres) 

Elevation at top of using in feet above sea level-

State whether well is shallow or artesian 

Original flow; S76 GPM 
-Total depth of well IPO1-, f t . 

Section 2 PRINCIPAL WATER-BEARING STRATA 

-Depth to water upon completion. 

Na 
Sep- in Feet Thickness in 

Feet Description ot Water-Bearing Formation Na 
From To 

Thickness in 
Feet Description ot Water-Bearing Formation 

1 l a t flow at 880 f t . 
2 2nrl flow at 940 f t . 
3 

4 * 
3 

Section 3 RECORD OF CASING 

Dla 
in. 

Pounds 
ft. 

Threads 
in 

Depth 
Feet Type Shoe Perforations Dla 

in. 
Pounds 

ft. 
Threads 

in Top Bottom 
Feet Type Shoe 

From To 

u" 

Section 4 RECORD OF MUDDING AND CEMENTING 

Depth in Feet 
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 RECORD 

-License No-

CSty_ State-

-Tons of Roughage used. -Type of roughage-

Plugging method used 

Plugging approved by: 

-Date Plugged- -19. 

Cement Plugs were placed as follows: 

Basis Supervisor 

FOR USE OF STATE ENGINEER ONLY 

Date Received 

Na 
Depth of Plug 

No. of Sacks Used Na 
From To 

No. of Sacks Used 



WELL RECORD TOm Na 

i 

a -

INBTKUCTTONB: This form eh nnit) be typewritten, u d filed la the office of the State Engineer, P. O. Box 107*. Saata Ke, 
New Mexico, or la the office of the Artesian Well Supervisor, Roswell, New Mexico. Sectloa 5 should be answered only tf aa 
oka artesian waD baa baas plugged. AS other sections should be answered In full is avsry case, regardless of whether taa 
well drillad la shallow or artesian in character. This report must be -ubecribed and sworn ta before a Notary Public 

111 

7~ 

i 

JL 

r. 

i 

r 

r ; ; >"• • • • 

V 
; i 

,44-4-
' ' L 

—1--J—fr—• 

-^-ri£--r-~ 
..1..L.5 . 

: : ? 
JJT-. „J.J..:_. 
i r 1 s 

• 1 t • t i 
• • 1 • • ! 

*. • a 

' 0. 0. Arraatrorvr _ Son 
Owner of well •—Mtts——ctfj?c_fe^—jyjJCi^lTlb^ 

Street and Number ? . P a - g O . * g 7 3 « B a _ g f c _ l . « « » B w X l O O 

Poet faaswell- Kawr Kaxlao 

WeU waa drilled under Permit No RAs» - 2 ^ f S - aad 

le located ia the S l ! U M l M ft." 14 c f section. * 

Township , Range-

16 
26E 

. . . Drilling Contractor JLtrf>sa-J>rllIlng Co, 

(Plat of 640 Acres) 
.„ . Locals Well Accurately 

• ' V J t i • 
DrtnttS* was r 

Street and Number. 

aoahtall. Km* Knxino Post Office 

J 2 1 a , u 5 G L . Drilliag 1 completeA_Jan__4pJf.-

- Bavatlon at top of caaing in feet above sea '*•—•' -—* - —' 

State whether well la shallow or -»*—<««> 1———.lOW 

Total depth of wall-—22 feet. Water level upon completion of well A 2 

Sac 2 PRINCIPAL WATER-BEARING STRATA 

Na 1. f—r 2 1 6 u 2 2 0 Thickness ln fest . Formation 

-feet below land surface. 

N a 2, from. 

N a Sv from— 

Na «, from-

Na 5, from-

Soc 3 

. tn- , Thickness m feet- Formation— 

. Thickness in feet- Formation— 

, Thickness in feet-

, Thickness ln feet-

Formation-

Formation— 

RECORD OF CASING 

Diameter 
In laches 

POVZMtal 

PO** FOOt 
Threads 
per Inch 

Name of 
MavVPnfeesftteirey 

Feet of 
Caaing 

Type of 
Shoe 

Ferfera 
Pram 

tod -
T o Pmpuee 

7" 24 8 Used 216' Twxaa Kon;« Surface 
5 3/K ; 18 • 8 uaad nana a l l H " S P 

: 
-

Sac 4 RECORD OF MUDDING AND CEMENTING 

Diameter of 
Hate ia Inches 

Number ef Sacks 
af Oanvait Methods Used 

Specific Gravity 
af Mod 

Tone of 
Cbty Used 

Sac 5 
Van Is located te the-

Rang-*. 

Street aad Number 

Tons of clay need 

PLUGGING RECORD OF OLD WELL 
* of Section . Township-

. Name ef plugging contractor— 

. Post Office— 

. Tone at roughage uaed- . Type of roughage-

. Waa plugging approved by Artesian WeU Supervisor?. 

1 placed as follows: 

No. 1 < 

W a l -

N o . i i 

N a S i 

-feet Number of seeks of < 

feet Number of sacks of cement assrl 
- - - - - ' V x~ ' .: 

-fset.' Numbar ef aacka of c 

1 placed at— -feet Numbar ef sacks of cement used-

1 placed at- -feet Numbar of sacks of cement nasi ,. 

' (over) ' ' 

~-^-X*f*- .Mil*-- *> -4sKaV WK-; •? bV K - f C * ci»E^ --X Z'" ^ ' . ^ ^ S S ^ ^ L l ' 



Vuiui W11-23' 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 City ot Artesia 

Street and Number 
City State . 
Well was drilled under Permit No. 

SW y < SW y < HB ^ of Section_iI_ -Twp. 
ad is located in the 

J J . Rge-_26 

(B) Drilling Contractor-
Street and NnmW Box 38 
City Hagerman. 

.License No.. 

State Hew Mexico 
Drilling was rrtmmt*nr*A October 5 
Drilling was mmpl»t«vl October 22 

19-44. 
19.il. 

(Plat of 640 acres) 
Elevation at top of casing in feet above sea level 
State whether well is shallow or ar+aeian artesian 

-Total depth of welL JUL 

Section 2 PRINCIPAL WATER-BEARING STRATA 

-Depth to water upon completion. 

No. - • • Depth in Feet Thickness ln Description of Water-Bearing Formation No. - • • From To Feet 
Description of Water-Bearing Formation 

1 933 939 6 l i m e 

2 943 948 5 l i m e •• . . . . . 

3 ' 3 ' 981 1002 21 l i m e in , . , . ? f jog 

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 
1068 

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 

10 3 /4 40 .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 ln 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 trtjose to ce nent c a s i n g 

Section 5 

Name of Plugging Contractor-
Street and Number 
Tons of Clay used 

PLUGGING RECORD 

-License No. 
Qty- State-

-Tans 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 EHGINEER ONLY 

Date Received _ 

Na 
Depth of Plus 

N a of Sacks Used Na 
From To 

N a of Sacks Used 

File No- RA-2155 -Use. 
4-1L// 

-Location No. 1 7 . 2 6 . 1 7 . - a 3 3 - _ 



Form- WR-2X STATE* ENCINEER 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 S, shall be answered as completely and 
accurately as possible when any well is drilled, repaired, or deepened. When thia 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 

J . B. Wallace 

State- Ntty Mftxlfifir 
Well was drilled, under Permit No-. 
Lot 4 t a B l k . 4, ^jtoaolawn^ 

(B) Drilling 

RA-1749 

_Twp_ 
-and- is located, in the 
-lt-_Rg», 99 

City _ 
Drilling; 
Drilling 

A T W H I I S , •(0 40 

April 20. 1040 

(Fiat ot 640 acres) 

Elevation at top of casing in feet above sea level—~1 

State whether weU is shallow or artesian 

-Total depth of well- 105 

Section 2 PRINCIPAL WATER-BEARING STRATA 

-Depth to water upon completion-

No. 
Depth in Feet Thickness in 

Feet 
Description ot Water-BeartoB_Eorma"iior. No. 

From To 
Thickness in 

Feet 
Description ot Water-BeartoB_Eorma"iior. 

1 ——_-— 

3. _ 
4 -
S 

Section 3 RECORD OF CASING 

Dis 
in. 

Pourjds 
ft. 

Threads '• 
io 

Depth 
Feet Type Shoe 

Perforations Dis 
in. 

Pourjds 
ft. 

Threads '• 
io Top Bottom 

Feet Type Shoe 
From T a . 

6 105 

Section 4 RECORD OF MUDDING AND CEMENTING 

Depth ln Feet Diameter 
Hole in in. 

Tons 
CXajr 

N a Sacks of 
Cement Methods Used 

From To 
Diameter 

Hole in in. 
Tons 
CXajr 

N a Sacks of 
Cement Methods Used 

Sections 
Name of Plugging Contractor-
Street and Number 
Tons ol Clay used 

PLUGGING RECORD 

-License No.. 
. City- State-

Jons of Roughage used- -Type of roughage-
Plugging method used- -Date Plugged- -lfl_ 
Plugging approved by: Cement Plugs were placed as follows: 

Taiiia SuparTaaBr 

FOR OSE OF STATK ENGINEER ONLY 

Date Received 

N a 
Depth af Plus; 

N a af Sacks Used N a 
From To N a af Sacks Used 

Pile No M-"49 i_Use. location Na 11^8^1^400. 



* 

ADDITIONAL HELL LOGS 

I 

v, 
. T l 

\ i 

" I 



(A) Owner of well Itt Mihtck 

STATE ENCINEER OFFICE 

WELL RECORO 

Seetion I. GENERAL INFORMATION 

Street or Post Office Address - 2/0 QvntAK 
City and State A*-t*AJn[ tfo«. Ihorlrn 882/0 

Kertud Jnoo-ieTJ 

Owner's Well No. ^ *>55a 

Well waa drilled under Permit No._3£=£522-

. S t tt, v i ^ f - * 

b-. Tract No._ 

VI of Section 

«f M«p N« ol the 

and is located in the: 

.Township Range t?f)jf _N.MJ».M. 

c. Lot No.. .of Block No.. .ofthe. 
Subdivision, recorded in_ . County. 

dtX- .feety- . feet, N.M. Coordinate System-
tbe-_ 

.Zone in 
_ Grant. 

. License Na. W75 
(B) Drilling Contractor. 

P.O. Box. 437 AjdeAia. M 88210 6- ?fC-
Address-; 

Drilling Began 8-1-79 

lilevation of land surface or. 

Completed 8-10-7*} Type tools . 

at well i . ft. Total depth of well 

Completed wdl is shallow' D artesian. Depth to water upon completion of well 

Section 2. PRINCIPAL WATER-BEARING STRATA 

Size of h">» 7" io-

ft. 50 

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) 

9? 120 25" H/aieA. Sand 10 

. • - -T- -

Section 3. RECORD OF CASING 

Diameter 
(inches) 

Pounds 
per foot 

Threads 
perin. 

Depth in Feet Length 
(feet) Type of Shoe Perforations Diameter 

(inches) 
Pounds 
per foot 

Threads 
perin. Top Bottom 

Length 
(feet) Type of Shoe 

From To 

7" 29 U, p/e / 125 126 v/i 90 120 

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 S. PLUGGING RECORD 

Plugging Contractor. 

No. 
Death in Feet Cubic Feet 

of Cement 
No. Top Bottom 

Cubic Feet 
of Cement 

Dste Well "••n"' 1 
Plugging approved by: •) Plugging approved by: 

3 
State Engineer Representative 4 

Date Received 
FOR USE OF STATE ENGINEER ONLY 

Quad FWL FSL 

: Location *~ tO. fJ&JLS 

.7£ />»•*-''e L > ' A « • - - -y^v-*.-



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) ^ H» °» Swthworth 

Street and Number. 
dty Artesia .State. New- Mexico 

Well was drilled under Permit No-
BW y4 Mg y t SW ify o f ; 

RA-768 
_Twp. 

and. is located in the 

(B) Drilling Oam âctor Myron Brnnlntr_ 
Street and Number Box. 081 

Qty Aiieais ; 
Drilling was «-nrmriPTir«»ri September 20 

.License No-

State Mew Mexico 

19J2-

(Plat of 640 acres) 
Elevation at top of casing in feet above sea level 
State- whether well is shallow or artesian 

Drilling ™» mrnplBtgrf November 5 19. 43 

Artesian, 
.Total depth of well jZI^ 

Section 2. PRINCIPAL WATER-BEARING STRATA 

-Depth to water upon completion-

Not 
Septh.in Feet Thickness in 

Feet 
Description of Water-Bearing Formation Not 

From To 
Thickness in 

Feet 
Description of Water-Bearing Formation 

1 

X 

3-,-

4 

Section 3 RECORD OF CASING 

Dfav 
in. 

" Pounds 
ft. 

Threads-
ht 

.Depth- Fee* Typa-Shoe 
Perforations. Dfav 

in. 
" Pounds 

ft. 
Threads-

ht Top Bottom 
Fee* Typa-Shoe 

From To 

13" 0.1 50 8 80 ) set In' one s t j incr Joined 

to a / * n n an * 70JS with sledce ni pple. 

> total lena-th i 75 

Section 4 RECORD OF- MUDDING AND CEMENTING 
Depth. In Feat Diameter 

Hole in is. 
Tons 
Oar 

No. Sacks of 
Cwnimt Methods Used 

From To 
Diameter 

Hole in is. 
Tons 
Oar 

No. Sacks of 
Cwnimt Methods Used 

13 3/4 540 pumped in by plus: 

Section S 

Name of Plugging Contractor-
Street and Number. 

PLUGGING RECORD 

-License No-
City- State-

Tons of Clay used-
Plugging method used_ 
Plugging approved by: 

rons of Roughage used. -Type of roughage-
-Date Plugged. -19_ 

Cement Plugs were placed as follows: 

Basin Supervisor 

FOB. USE OF STATE ENGINEER ONLY 

Date Received-

No. Depth ot Plus 
Na of Sacks Used No. 

From To 
Na of Sacks Used 

File No- RA-768 -Use- -Location Vn 17.26.9.323 



W E L L RECORD — R^NO. 
INSTRUCTIONS: Thwform should bo typewritten, sad- filed is the office of tha State FnsjmseT, (PiQ. Box 1079} Santa Fe v New' 
Mexico, unieu the well a situated in the Roswell Artesian Basin, in which ease it should be filed in tne office of tne Artesian Well 
Superriior, Roswell, New- Mexico. Section S should be> answered only if sn old artasian wall oas been plugged. All other sections 
should be ausweied in lnj in erery esse, recardleai of whether the wefl drilled ia shallow or artesian in character. This report must be 
aubacribed and awora to before aNotary Purjlic. : _ L - . _ i _ 

SEC i • '; • • • 
• 1 ! 
L . .L 1 

t S * 
• * i 

1 S j 

• [ » 

-—r̂ —J——-
1 1 f L L . t 

i t » « 

~rT ! 
. ,. T 

i 1 

1 i 1 • 

' 1 L 
• i 
i • 

I - l 1 

—r-S»~r— • -i • u - L - i . . . 
" t - T - j " i ! i 

Owner of wefl 

' 8treet and Number. 

F » s t O f f i c s « . i _ _ 

T. «T. Jackson 

Well was drilled under Permit No. 

is located in that S T "V 

Township 

end 

178/ ~ 
X of Section 9 

Bang* 

(Plat of MO seres) 
Locate Wall Acenratary 

Drffline Contractor BOo> t . BaWbartT SB& f*. a*. BLSCST 

Street and Number 

Post OHSto 

Ttrmt̂ e; •»»». mrnmtmcnd TmttnMXr 10' 

Elevation at top of casing in lest shore lea level _ 

Stata whether well is shallow or artesisn _ _ _ 

Drfllimtweacamnletad Tabmavrr tSth .19 

Shallow 

SEC 2 

No. 1, from. 

No. 2, from _ 

No. 3. from . 

No. *. from'. 

_to_ 

_to_ 

_to _ 

. to . 

Wot. S,. from. 

S E C 3 

PRINCIPAL WATER-BEARING STRATA 

_ , Tbicknese mfeet- ,Formation _ 

. Thickness in feet » Fonnation _ 

, Thickness in feet , Formation. 

.TWi'Vnsasbifaet- ' .Formation 

• Thirlm— in. teat ' .Fcrmsticm 

RECORO OFCASING 

OMAMCTOt 
•a> iNCMes 

iat 
10 

P l y 

THREADS 
PIR INCH 

NAMl.OF' 
MANUFACTURS*. 

l i l t trltli. torcfo & i l l ta per ei rela 

rw i 

arc 
106 

tm. or 

SEC A RECORO OF MUDDING AND CEMENTING 

DIAMCTER OT 
HUUlNINCKfS 

NUM a n OF SACKS 
ercsMtNT 

Mcrmos usnr s r e a n c GRAVITY 

OF MW 
TOW OF 

CLAT user/ 

-

S E C S 

Well b^ocitad'inlne 

PLUGGING RECORD OF OLO WELL" 

" *sv • jf of Section 

^.Na 

'Street sad Number 

a of plugging 

v «-..r;i 
.Post Office 

•1-T.TT t^^^^:aB^-^-^^^^sa^A 
, t . . . TSm« of . - —v-»> : • i / .Tone of day need' "~ • - T o n a of rougbsge uaad * -- •" "• • 7- - ; " ' ' - / • T T M of ronahata — •'- f v . » t v . ' r -A 

: ru :r r l&marat.piiw 

: - WoTl w s s f p a i a d a ^ ^ ' t - - ^ n ^ ^ < l d ^ D T ^ ? g g ^ g ^ ^ o § t 1 ! l » ? > ^ T ^ i g « ^ r - 3 > " : 

s i * « . . . w« «waapta«adat- - • - ••* ' f a s t Number nf sarin of f*m«irt~n—<l 

. L - ^ . . Vo.-* n s nlaaedJt ^ " " ^ ~ feat. T_.^-.Number «f eacsa «f cement nasi 



/ , ^, WELL RECORD -»» 
INaTI'HUC'IlOmb This form, should be typewritten, u d Sled la the office at ths Stats Engineer, P. O. Box. IOTP. Bute Po. 
Maw Mexieo, or ro too office of the-Artaelan Well Supervisor, Roswell. New Mexico. Section 5 should be answered only tf aa 
okt artaelan well baa been plugged. AU other section's ahould ba answered la full ln every case, regardlcaa of whether tbe 
well drilled la shallow or artesian In eaaracter. Thia report muat- be uibecribed aad sworn to before a Notary Public ' 

( Owner of wart B r f A t O C - C o l 3 - — 

Street: and »>•—»— H p u t O 1 B o g . 3 0 

Post offlc Artea la , Hs» Mcxluu 

Walt waa drilled- under Permit No 

la located In tha-SS Vt St»-

T « — . h t r ^ T " S . Rans*. 

_aad 

- Ke, • U of Section , g -

Drilling- Contractor- Blount & Col l 

Street aad Number— 
(Flat of 840 Acres) 

Locate Well Accurately 

Route 3, Box 30 

DrUUna; waa commenced-

P o x t o t a c * Artea la , Haw Maxluu 
J u l y 2 0 • n 5 1 D r t m n * eomplei 

Etovation at top of easingln feet above aaa level-

Stole whether wall Is shallow- or arttilsn 

Total depth ot wait 1̂ 1 C w * k t a r U n > " P 0 0 completion of 

Sac 2 PRINCIPAL WATER-BEARING STRATA 

Shfllow,, stoelf well 
below land surface. 

No. 1» from . to-

N» 2. from CQ 

Na X. i 

. to_ 
-5e-
-60-

,. Thickness- in feet. IllaitlOlaU. 

mfeet- 30-
"Gyp-

H â ornaAtiiMav 
Cli-.y A Ulrtver 

. t a -

No* fly troTUmm 

Sat 3. 

, Thickness la feet— 

, Thlrrnaas IB fast 

Uravej. 
, Formation— 

Formation-

tECORD OF CASING 

1st Iacba*- par Foot 
Threads-

pat^'Trjfih* 
Feet of 
Caaing. 

Typa of 
' Shoe. 

Perforated 
1st Iacba*- par Foot 

Threads-
pat^'Trjfih* 

Feet of 
Caaing. 

Typa of 
' Shoe. From Io 

«• 
• **G 

' 7 
w a l l P S O U I F O E 

Sac * RECORD OF MUDDING AND CEMENTING 
Diameter of 

Hokt tat Inebe* 
Number of Saeka 

Method* Used Specific Gravity 
ot Mod 

Teas of 
Clay Used 

.-' • 

Sac 5 
WeU la 

Bangs 

the-
PLUGGING RECORD OF OLD WELL 

Vi %, of Seotion , Township— 

. Name of plugging contractor-. 

Tona of 

ad- Number— 

clay used— 

Offtoe— 

- Ton* of rougbaga nail Type of mngtiaga-

by Artaelan Wan I 

t placed aa foliowa: 

No. l i 

NcvSv 

Meisv 

No. S i 

No. S i 

• plan -feet. 

i plan -feat, Numbar of aacka of >eamaat oaa L 

at_ -feet.' Numbar of aacka of cement aa d. 

-feet. Numbar of aacka of cement ua 

i placed at— 

F I L E D 
DEC 12 |95T 

O F F I C E 

BOSWZU, NEW M B J C o " 

-asnuvrZ J ^meanO-vls ->V-I 



I 

I 

I 

I 

V 
n 

Form WR-2J 

FIELD ETEI IJOit, 
STATS: ENGINEER OFFICE 

WELL RECORD 
INSTRUCTIONS: This farm 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 ia used as a plugging 
record, only Section IA and Section 5 need be completed. 

Section. 1 
(A) Owner of well 
Street and Nu....^. m , — 7 -

aty - . atn*J ~"77. 

Well was drilled under Permit ~&t\A*4~—t/ - f ' ^ S I m i , is located m the 
Vt of Sgftimr >/^7 Trap S ' j f J B g a - 2 . 

(B) Drilling Contractar. 

Street: and 
Q t y 

(Flat of S40 acres) 

Elevation at top of casing in feet above sea J 
State whether well is shallow or arte 

Drilling, was completed 

. State ~& • ~7?T' 

: 19 4 ^ 
_ L _ ULa<£ 

ZLC'-O •• Tnfaii depth of w»n Z L / & 

pth tO water upon irimplotirm 2- ^> ' 

Section%» PRINCIPAL WATER-BEARING STRATA 

No. 
Dcptfa in Feet Thickness in 

Feet 
Description of Water-Bearing Formation No. 

Front. To 

Thickness in 
Feet 

Description of Water-Bearing Formation 

1 

s,-
4 

1 

Section 3 RECORD OF CASING 

Dla 
in. 

Pounds, 
ft, 

Threads, 
in 

Depth 
T_T» Shoe- Perforations Dla 

in. 
Pounds, 

ft, 
Threads, 

in Top Bottom 
T_T» Shoe-

Frcm To 

• >. 
l 

4 

• 

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 5 

Name of Plugging -Contractor-

Street and Number 

PLUGGING RECORD 

T.ir^ngo NO-

CSty_ State-
Tons of Clay used - -Tons of Roughage used. -Type of roughages. 
Plugging method used_ 
Plugging approved by: 

-Date Plugged-

Cement Plugs were placed as follows: 

Rastn Suuci visor 

FOE USE ordvA-

Date Received 3M m m / 

File No-

No. • Depth of Plus 
No. of Sacks TJaed No. 

From To 
No. of Sacks TJaed 

Use- -Location Ttt^lJ^^/JLjrrO 



Tf/VA L_ KSt-H «•(/»»• 

D*orm WR-23: STATE ENGINEER OFFICE' 

w m 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 LA and Section 5 need be completed. 

Section 1 
(A) n - ^ n f ^ n V. Ii» Gates 

Street and Number: 
Qty A r t e s i a . 

WeU was. drilled under Permit No. RA-307 
SW y f SW sa J4 of Section 10 

(B) Drilling. Contractor Pearson Bros. 

. State Ve* Mea 
and is located in the 

_Twp 17S Bgp 26S 

License No. 

Street and Number 
City Tjh-«>. Arthur State. 
Drillings was--commenced 5-15-26 19-
Drilling was completed- 6-28-26 19-

(Flat of 640 acres) 

Elevation at top of casing in feet above sea leveL. -Total depth of wfll 1263 

State whether well is shallow or artesian Depth to water upon completion-

Sic5o'n2 PRINCIPAL WATER-BEARING STRATA 

Depto 
ii'oat 

Is. Feet. 
To 

Thickness in 
Feet 

Description at Water-Bearing Formation 

1 

2 

3 

« 
i 

Section 3 RECORD OF CASING 

XM* 
in. 

Founds 
it

Threads -
to 

Depth 
Feet. Type- Shoe* XM* 

in. 
Founds 

it
Threads -

to Top Bottom 
Feet. Type- Shoe* 

Trent- To 

12* 482 

10 930 • 

10 i i ch comes uo about 1 5 feet i n 12* l i ch c a s l i s no s e a l . 

Section 4 RECORD OF MUDDING AND CEMENTING 

Depth la Feet Diameter 
Role la to. 

Tons 
G a r 

N a Sacks of 
C(glMQ*> 

laethodaUsed 
- From To 

Diameter 
Role la to. 

Tons 
G a r 

N a Sacks of 
C(glMQ*> 

laethodaUsed 

Section 5. 

Name of Plugging Contractor-
Street and Number 

PLUGGING RECORD 

Tiimwr- No-
C3ty_ State-

Tons of Clay used-
Plugging method ww*rt 
Plugging approved by: 

-Tans 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 Phut 

No. of Sacks Used No. 
From To 

No. of Sacks Used 

7 
.Location Nn. 17.2S.lQ.3ZtT 



STATE. ENGINEER OFFICE , 

WELL RECORD: 
INSTRUCTIONS: Tnis 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 weH_ 

S l ' " * ^ ITIfl'N*11111^1** ' 

Qty 

P. P. Sullivan 

Artasia, State Hay Mnxtrn 
Well was drilled under Permit Na 

OT ft, SK jfy y t of Section 

BA-1300 

10 -Twp. 
-and is located in the 

I T Hp. 28 

(B) Drilling Con tractor- it fc g Dri l l ing co.r.i, No-

Street and Number-
City • • • • 
DriQmg-
DriUi&ff 

. State- . 
commenced— Marctt 24. 

(Plat of SW acres) 

Elevation at top of casing: in feet above sea level. 
State whether well is shallow or artesian 

completed- April a. 
19 37 
1 9 _ « _ 

-Total depth of well_?lP_Xt* 

Section 2 PRINCIPAL WATERBEARING STRATA 

-Depth to water upon completion-

Has 
Depth 

From. 
In Feet 

T» 
Thickness, ta 

Feet 
Description of Water-Bearing Formation 

X. lat; f low 

3ft to-4 j 2nd f lov 

* 
« 
5. •. 

Section 3 RECORO OF CASING 

Dl* 
In. 

aPOttaQaaatt 

ft. 
Threads 

he 
Depth Faat Type Shoa-

Perforations Dl* 
In. 

aPOttaQaaatt 

ft. 
Threads 

he Top Bottom 
Faat Type Shoa-

Frost To 

Section 4 RECORD OF MUDDING AND CEMENTING 

Depth in Feat Diameter 
Bote IB inv 

Ton* 
day 

No. Sacks of 
atathodaTJaad 

From To 

Diameter 
Bote IB inv 

Ton* 
day Cement 

atathodaTJaad 

Sections 

Name- of Plugging Contractor— 

Street snd Number. 

PLUGGING RECORD 

T.lt—riea. N o . 

Qty- State-
Tons of Clay used- JTbns of Roughage used. -Type of roughage. 
Phigging method urert -
Plugging approved by: 

-Date Plugged- 10 

Cement Plugs were placed as follows: 

Basin Supervisor 

FOB USB OT BTATX EaTGZNEEB ONLY 

Date Received. 

r y - . . . . ji. 

No. 
Depth ot Plus 

No.~of Sacks"Used" No. 
Front to 

No.~of Sacks"Used" 



APPENDIX B 
HATER QUALITY ANALYSES 



HATER QUALITY OF MONITOR WELLS 
NEAR EVAPORATION PONDS 



u ASSAIGAI 
a 

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 
Echylbenzene 
Xylenes 

Benzene 
oluene 
chylbenzene 

Xylenes 

NO 3 as N 
NH 4 

CN 
Benzene 
Toluene 
Xylenes 
Echylbenzene 

NO 3 as N 
NH , 
CN 
Benzene 
Toluene 
Xylenes 

yi, Echylbenzene 

11184 
1330 
Well 28 

<0.005 mg/ l 
<0.005 mg/ l 
<0.005 mg/ l 
<(K0O5 mg/ l 

103184 
1520 
W e l l 47 

103184 
1432 
Wel l 4 5 

<0.005 m g / l 
<0.005 mg/ l 
<0.005 mg/ l 
<0.005 mg/l 

103184 
1550 
Fire- Pond 

10318 4 
1240 
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 - < 0.00 5 mg/l 
< 0.0 05 mg/l v <0.005 mg/l 
<0.005 mg/l <0.005 mg/l 

Well 3 Well 5 Well 12 

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

<0.01 mg/I <0.01 mg/1 <0.01 mg/l 
<0.005 mg/I <0.005 mg/l <0.005 mg/l 
<0.005 mg/l <0.005 mg/l <0.005 mg/l 
<0.005 mg/I <0.005 mg/l <0.005 mg/l 
<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/1 <0.01 mg/l 
5.6 mg/l 10^6 mg/l 13.87 mg/l 

0.09 mg/l 0.4 mg/l 0.2 mg/l 
0.25 4 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/l 0.591 mg/1 <0.005 mg/l 
<0.100 mg/l 0.240 mg/l <0.005 mg/l 

1 



^.CUSTOMER Navajo Refining Co 
ADDRESS Box 526 

CITY Artesia,. NM 88210 
.ATTENTION Ed Kinney 

-.INVOICE NO. 104223. 

ny Ml OF 

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

TYPE OF ANALYSIS Water 

Sample 

Identification 

Navajo Well #1 

fa 

Sample Analysis by: B.P. 
Date and Time of Analysis: 
pH: 4/30/81 & 1400 hrs. 
Method of .Analysis: B0D5 

pH: electrode 

Type of. 
Analysis 

Acidity 
Alkalinity, MP" (As CaCO,) 
Barium 
Biochemical Oxygen Demand 
Cadmium 
Chemical Oxygen Demand 
Chloride 
Chromium 
Chromium 6+-
Copper 
Fluoride . 
Hardness (as: CaCO.) 
Iron 
Lead: 
Magnesium 
Nicked -•• 
pH Units 
Phenols 
Alkalinity , "M" 
Solids, Total Dissolved 
Sulfate 
Sulfide -
Zinc 

B0D5 - 4/24/8T @ 1600 hrs. 

5 day incubation 

mg/liter „/„fe0 

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

-0.05 
0.00eT 
85tt 
0.02: 
7.8 
0.015 
700 
19700 
4920. 
0.21 

< oa 

•Jr. •., 

<a 
.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 Po l l u t i on , Inc. 
P.O. Box 15351 • 1925 Rosina • Santa Fe, New Mexico 87502 

Telephone 505/982-9841 

Martinez, Director of 
PAGE

 5
 OF 13 P A G E 

a l i t y 



ADDRESS 

CITT 

ATTENTION 

INVOICE NO 

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

iy mm M mm 
SAMPLES RECEIVED 4/24/81 CUSTOMER-. ORDER NUMBER P.O., # 20030 

TYPE OF ANALYSIS Water 

Sample Type o f 
Identification Analysis mg/liter 

Navajo WeTT # 3 Acidity 32 
Alkalinity, "P" (as. CaCO,) < 1.0 
Barium < 0.1 
Biochemical Oxygen Demand 40 
Cs dmi uin U.U.. i 

Chemical Oxygen Demand 73 
Chloride 2652 
Chromium < 0.001 
Chromium 6T+- <• 0.01 
Copper * 0.001 
FTuoride 1.6 
Hardness (as CaCO,) 2760 
Trorr 0.01 
Lead: . _ < 0.001 
Magnesium 250 
NickeT < 0.01 
pH Units 7.4 
Phenols < 0.001 
Alkalinity, "M" 356 
Solids, Total Dissolved 7730 
Sulfate 2720 
Sulfide 0.10 
Zinc < 0 . I 

Sample Analysis byr BP 

Date and Time of Analysis: BODg 

pH: 4/30/81 @ 1400 hrs. 

Method of Analysis: BODg - 5 day incubation 

pH:electrode 

4/24/81 @ 1600 hrs. 

Y - ^ F ^ ^ ^ APPROVED BY 

b s ^ L S t d « Elmer D. Martinez, Director of Quality Assurance 
PAGE 6 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 . H f 30 /81 

P.O. Box 5351 . 1925 Rosina . Santa Fe, New Mexico 87502 
T » U B W » . W euevo -̂fvo-w — ; • • 



i i i »CUST>VEF 
AODRESS 

TT CITY 
j j , ATTENTION 

INVOICE NO. 

I f 

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

'y r*. rap-. r\ r 

II 

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

TYPE OF ANALYSIS Water 

Sample 

Identification 

Navajo WeU # 5 

Type of 
Analysis 

Acidity 
A l ka l i n i t y , "P" (as CaC03) 
Barium 
Biochemical Oxygen Demand 
Cadmium 
Chemical Oxygen Demand 
Chloride 

/ Chromium 
l£r^ Chromium 6+-

Copper 
Fluoride 
Hardness (as CaCO,) 
Iron 
Uad 

- Magnesium. . 
Nickel 
pH Units 
Phenols 
A lka l in i t y , "M" 
Solids, Total Dissolved 
Sulfate 
Sulf ide 
Zinc 

Sample Analysis by £ BP 

Date and Time o f Analysis: BODg: 4/24/81 % 1600 hrs. 
pH: 4/30/81 @ 1400 hrs. 

Method of Analysis: BODg - 5 day incubation 

pH:electrode 

mg/ l i ter 

36 
< I.O 

Q. l 
24 
0.05 
176" 
7089 
0.002 

<- 0.01 
0.001 
0.44-
4660 
0.04 
0.007 
650 

< 0.01 
7.7 

-c 0.001 
506 
16,800 
4290 
0.13 

< 0.1 

! 

7*6. 

C 

fc=d 
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 nc 

" P.O. Box 5351 • 1925 Rosina • Santa Fe. New Mexico 87502 
Telephone 505/932 9841 

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



•0 

•CUSTOMER-

ADDRESS 
CITv 

ATTENTION 
VOICE NO. 

Navajo Refining Cd. 
Drawer 159 
Artesia, NM 88210 
Ed Kinney 
104223 

ny 

101 6? 

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

TYPE OF ANALYSIS Mater • 

Sample; 

Identification 

Navajo WeTT # T 

Type of 
Analysis 

Acidity 
Alkalinity, "P* (as CaC0~) 
Barium J 

Biochemical Oxygen Demand 
Cadmium 
Chemical Oxygen Demand 
Chloride 
Chromi unr 
Chromium 6+ 
Copper 
FTuo ri de 
Hardness (as; CaCOJ 
Iron 
Lead 
Magnesium 
Nickel 
pH Units 
Phenols 
Alkalinity, "M" 
Solids, Total Dissolved 
Sulfate 
Sulfide 
Zinc 

Sample Analysis by: BP 
Date and Time of Analysis: BODg 
pH: 4/30/81 9 1400 hrs. 
Method of Analysis: BODg - 5 day incubation 
pH:electrode 

4/24/81 0 1600 hrs. 

mg/liter 

36 
< 1.0 
< 0.1 

38 
0.04 
136 
3570 
0.002 

< 0.01 
0.004 
0.3 
3160 
0.05 
0.001 
370 
0.01 
8.0 

< 0.001 
596 
14,200 
5600 
0.05 

< 0.1 

Jt/, >s"<o o 

fib

re* 

<0>f 

2> 

p==ŝ -E=vTr̂ ẑ  
C - \Z~ c 

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 

APPROVED B Y ^ 

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



<U .CUSTOMER 
AODRESS. 

f Y CITY 
| J ATTENTION 

INVOICE NO 

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

i y 

1MM 

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

TYPE OF ANALYSIS Water 

Sample 

Identification 

Navajo Well # 9 

Sample Analysis by: BP 
Date and Time of Analysis 
pH: 4/30/81 @ 1400 hrs. 
Method of Analysis: BOD 
pH:electrode 

Type of 
Analysis 

Acidity 
Alkalinity, "P" (as CaC03) 
Barium 
Biochemical Oxygen Demand 
Cadmium 
Chemical Oxygen Demand 
Chloride 
Chromium 
Chromium 6+-
Copper 
Fluoride 
Hardness (as CaCO-J 
Iron- 3 

Lead 
Magnesium 
Nickel 
pH Units 
Phenols 
Alkalinity, "M" 
Solids, Total Dissolved 
Sul fate 
Sulfide 
Zinc 

B0D5: 4/24/81 @ 1600 hrs. 

5 - 5 day incubation 

mg/liter 

36 
< 1.0 
< 0.1 

36 
0.01 
88 
2703 
0.002 

< 0.01 
0.006 

/•<? 0.7 /•<? 
3120 
0.01 
0.001 
370 

<r 0.01 
7.7 

<- 0.001 
322 
10,400 
4160 
0.03 

< 0.1 

O "Z- C 

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 

Telephone 50S/982,9a4.1_ 

APPROVED S-i 

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



• CUSTOMER 

ADDRESS 

CITY 

ATTENTION' 

INVOICE NO 

Navajo Refining Coi 
Drawer 159 
Artesia, NM 88210. 
Ed Kinney 
10422S 

>y ui 

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

TYPE OF ANALYSIS Mater 

Sample 

Identification 

Navajo Well # IZ 

Type of 
Analysis 

Acidity 
Alkalinity, "P" (as CaCOJ 
Barium 
Biochemical Oxygen Demand 
Cadmium 
Chemical Oxygen Demand 
Chloride 
Chromium 
Chromium 6+ 
Copper 
FT uo ri de 

v]Q Hardness (as CaCQ,) 
' Iron: 3 

Lead 
Magnesium 
NickeT 
pH Units 
Phenols 
Alkalinity, "M" 
Solids, Total Dissolved 
Sulfate 
Sulfide 
Zinc 

* Data will follow-on 5/6/8U 

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/liter 'V*?' 

< 
< 

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 
*-<:a.aoi 
545 
28,900 
I I , 500 
0.05 
0.1 

Stucco s*>*2-

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 

______Te|<.nhnoP.5r i5/9S2=aS4JL_ 

APPROVED 
Elmer D. Martinez, Director of Quality Assurance 

4/30/81 PAGE 10 OF 13 pAGE 



.CUSTOMER Navajo Refining, Cor ny 
ADDRESS Drawer 159 

C 1 T Y Artesia* NM 88210 
ATTENTION E d Kinney 

^VOICE NO 104223 

mm? mm 
SAMPLES RECEIVED 4 / 2 4 / 8 1 CUSTOMER-ORDER NUMBER " P .O . # 20030 

TYPE OF ANALYSIS Mater 

Sample 

Identification 

Navajo WeTl # 13 

Type of 
Analysis 

Sample Analysis by: BP 
Date and Time of Analysis: B0Dg: 4/24/81 @ 1600 hrs. 
pH: 4/30/81 (3 1400 hrs. 
Method of Analysis: BODg - 5 day incubation 
pH:electrode 

"ig/Titer „/„//* /cft?: 

Acidity 11 
Alkalinity, "P" (as CaC03) < 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 
Fluoride 1.2 
Hardness (as CaCO,) 1570 
Iron 0.02 
Lead 0.003 
Magnesiunr 79 
Nickel <- 0.01 
pH Units 7.4 
Phenols < 0.001 
Alkalinity, "M" 146 
Solids, Total Dissolved 3200 
Sulfate 1810 
Sulfide 0.04 
Zinc < 0.1 

£9* / £ 3 

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 
4/30/81 PAGE 11 OF 13 PAGE 



0 -CUSTOMER 

ADDRESS 

\ CITY 

ATTENTION 

^ ^ O I Q E NO 

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

>y 

mm 
SAMPLES RECEIVED 4/24/81 CUSTCMER-.ORDER NUMBER P.O. 5 t 20030 

TYPE OF ANALYSIS Water-

Sample 

Identification 

Navajo Well # 16 

Type of 
Analysis 

Acidity 
Alkalinity, "P" (as CaCO-) 
Barium 
Biochemical Oxygen Demand 
Cadmium 
Chemical Oxygen Demand 
Chloride 
Chromi um 
Chromium 6+ 

-gopper 
Ruo ride 
Hardness (as CaCOJ 
Iron: 3 

Lead 
Magnesium 
Nickel 
pH Units 
Phenols 
Alkalinity, "M" 
Solids, Total Dissolved 
Sul fate 
Sulfide 
line 

Sample Analysis by: BP 
Date and Time of Analysis: BODg: 4/24/81 (P 1600 hrs. 
pH: 4/30/81 @ 1400 hrs. 
Method of Analysis: B0Dg - 5 day incubation 
pH:electrode 

mg/Titer 

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 

APPROVED BV 

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 

Elmer D. Martinez, Director of Quality Assurance 
4/30/81 PAGE 12 OF 13 PAGE ' 

_Toionh«Ba_Rn.t;/.°.a2-C.: 



-CUSTOVEP Navajo Refining Cor 
_ ADDRESS Drawer 159 
j r CITY Artesia, NM 88210 
" ATTENTION Ed Kinney 

iyoiCE NO 104223 

>y 

IEPOUI OF 
MAI W it*11 

SAMPLES RECEIVED 4 / 2 4 / 8 L CUSTOMER"ORDER NUMBER P.O.- # 20030 

TYPE OF ANALYSIS Water 

Sampl e 

Ident i f icat ion 

Navajo Well # 17 

Type o f 
Analysis 

Acidity 
A lka l in i ty , . "P" (as CaC03) 
Barium 
Biochemical Oxygen Demand 
Cadmium 
Chemical Oxygen Demand 
Chloride 
Chromium 
Chromium 6+ 
Copper 
Fluoride 
Hardness (as CaC0J 
Iron s 

Lead 
Magnesiunr 
Nickel 
pH Units 
Phenols 
A lka l i n i t y , "M" 
Solids, Total Dissolved 
Sulfate 
Sulfide 
Zinc 

Sample Analysis by: BP 

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

pH: 4/30/81 @ 1400 hrs. 

Method of Analysis: B0Dg - 5 day incubation 

pH:electrode 

< 
< 

mg/ l i te r 

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 

O ZZ- CD 

Cont ro ls f o r Env i ronmenta l Pol lut ion, Inc. 
P.O. Box 5351 . 1925 Rosina • Santa Fe, New Mexico 87502 

APPROVED 8 Y < S -

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



Ik, 
ADDRESS 

C'TV 
ATT EMTIO?; 
VOICE. r.'G 

Wavajo Refining Cor 
Drawer 159 
Artesia, NM 88210 
Ed Kinney 
10422a MAY 6 jsai 

V t fc.» » . \ 

.1. C; IL 

NAVAJO REFINING CO. 
CUSTOMER".ORDER NUMBER p . f ) . # 20030 SAMPLES RECEIVED 4 / 2 4 / 8 T 

TYPE OF ANALYSIS 

mg/Titer 

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 

SampTe 

Identification 

WelT Water 

o 

Type of 
Analysis 

Acidity 
Alkalinity, »P» (as CaC03) 
Bariunr 
Biochemical Oxygen Demand 
Cadmium 
Chemical Oxygen Demand 
Chloride 
Chromium 
Chromium 6+ 
Copper 
FTuo ride 
Hardness (as CaCO,) 
Iron: 
Lead 
Magnesium 
Nickel 
pH Units 
Phenols 
Alkalinity, "M" 
Solids, Total Dissolved 
Sulfate 
Sulfide 
Zinc 

Sample Analysis by: BP 
Date and Time of Analysis: B0D5: 4/24/81 @ 1600 hrs. 
pH: 4/30/81 (3 1400 hrs. 
Method of Analysis: BODg - 5 day incubation 
pH:electrode 

tc 

/*•• 

o a 

Cont ro l s f o r Envi^onmencal Pollution, Inc. 
P.O. Box 5351 • 1925 Rosina • Santa Fe, New Mexico 87502 

APPROVED B Y i j 

Elmer D. Martinez, Director of Quality-Assurance 
4/30/81 PAGE x OF 1 3 P̂GE 
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CUSTOMER Navajo Hafiaing.. C 
ADDRESS Drawer 159 

CITY Artasia, Wi 332TQ 
ATTENTION E i Kinney 

INVOICE NO. 104223 

SAMPLES RECEIVED 4/24/8T CUSTOMER ORDER NUMBER P.O. #20030. 

TYPE OF ANALYSIS Water 

Sample 

Identification 

Navajo Well #12 

Type of 
Analysis-

PhenoTs 

mg/liter 

< 0.001 

! 

t 

V 
A . 

•n 

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 APIEti«ir ff^itirtlnez, Director of Quality 
' PAGE 1 OF 1 PAGE F r a n c e 



MATER QUALITY OF MONITOR MELLS 
IN REFINERY AREA 



ASSAIGAI > 
ANALYTICAL LABORATORIES. INC. 

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

DATE: 8 November 1984 
1080, 1040 

ANALYTE SAMPLE ID/ANALYTICAL RESULTS 

Benzene 
Toluene 

i* Echylbenzene 
Xylenes 

11184 
1330 
Well 28 

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

103184 
1432 
Well 45 

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

103184 
1240 
Well 46 

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

103184 103184 

I Benzene 
Aoluene 
^Echylbenzene 

I Xylenes 

( NO as N 
h NH 4 

CN 
F Benzene 

Toluene 
Xylenes 

•p Echylbenzene 

i NO 3 as N 
^ NH 4 

CN 
f Benzene 
ia- Toluene 

Xylenes 
o Echylbenzene 

1520 1550 
Well 47 Fire Pond 

<0.005 og/1 <0.005 ogVl 
<0.005 og/1 <0.005 og/1 
<0.005 mg/l <0.005 og/1 
<0.005 og/1 <0.005 mg/l 

Well 3 Well 5 Well 12 

<0.01 mg/l <0.01 mg/l <0.01 mg/l 
L.16 mg/l 2.5 mg/ 1 0.25 og/1 

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

Well 13 Pond 1 Pond 3 

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

0.09 og/1 0.4 mg/l 0.2 mg/l 
0.254 og/1 0.711 og/1 0.027 mg/1 
0.345 og/1 0.588 mg/l <0.005 mg/l 
0.389 og/1 0.591 mg/1 -<0.005 mg/ 1 
<0.100 mg/l 0.240 mg/l <0.005 mg/l 

1 



ANALYTICAL LABORATORIES. INC. 

TO: Geo Science 
Accrtr Randy Hicks 
500 Copper N..W. 
Albuquerque-, Nil 8T10S 

D ATE r 
l l l l 

3 December 1984 

ANALYTE SAMPLE IDENTIFICATION/ANALYTICAL RESULTS 

Fire Pond 
10/3L/83 
1550 

Well 47 
10/31/84 
1520 

Well 28 
11/1/84 
1330 

Phenols 
Cl 
SO 
TDS 
TSS 
NO 
NH 
Cr 
CN 

20.0 u g / l 
134.0 mg/l 

1800.0 mg/l 
3664.0 mg/ l 

96.0 m g / l 
2.18 og/1 

L.O mg/ l 
<0.01 mg/l 
< 0 . 0 I mg / l 

Wel l 45 
L0/31/84; -
143 2 •/ 

33.0 ug/l 
122.0 mg/l 
1400.0 mg/l 
2728.0 mg/l 
13588.0 mg/l 

1.7 9 mg/l 
0.3 mg/l-

<0.01 og/1 
<0.01 mg/I 

Well^> 
10/31/84 
1240 

20.0 ug/l 
101.0 mg/l 

2150.0 mg/l 
5192.0 mg/l 
720.0 mg/l 
1.6 3 mg/l 
0 .3 mg/ir 

<0.01 mg/l 
<0.01 mg/l 

NOMINAL DETECTION 
LIMIT 

Phenols 
Cl 
SO 
TDS 
TSS 
NO 
NH 
Cr 
CN 

16.0 ug/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 

13.0 ug/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 

0.01 ug/l 
1.0 mg/l 
1.0 mg/l 
1.0 mg/l 
1.0 mg/l 
0.1 mg/l 
0.1 og/1 

0.01 mg/l 
0.01 mg/l 

Y" REFERENCE: "Standard Methods- f or the Examination of Water and Wastewater* 
15th Edition, APHA, N.Y., ,1980. 

ri 
i 

An invoice for services i s enclosed. Thank you for contacting Assaigai 
Laboratories. 

i • 

f i 

Sincerely,. i 

Jennifer V. Smith, Ph.D. 
Laboratory Director 

-»>7300 Jefferson, N.E. Albuquerque, New Mexico87109 



•I • 
4J 

t 
? • 

f r 

TEL Weathering Area 

J l - Geraghty & Miller Inc + n 

i j o ; Upgradient Downgradient 
A Well Wells 

pW 35 36 37 38_ 

r. pH 7.28 7.27 7.57 7.37 

Jj - Spec Cond 3942 9462 9462 7899 

TOC (*) 

D ~ TOX Ug/l 318 125. 223 170 

if* 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 (*/ 

SuTfate (*) 

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 
i 
IT— 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 

Si lver 0.01 0.01 0.01 0.01 

Pest & Herb -

' p . . Radio (**) 

] - Coliform 1 1 2700 1 

i ~ * Results pending, re-analysis by laboratory. 
— * * Radioact iv i ty a c t i v i t y resul ts were omitted due to high TDS. 

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

: ~ . 2 2 
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VJL 

Colony Landfarm 

Geraghty & Miller, Inc. 
Upgradient Downgradient 

Well Wells 
31 32 33 34 

pH 7.31 • 7.41 7.41 7.30 

Spec Cond. -25544.5 • - 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 

Jj - Manganese 1.08 0.311 0.521 0.567 

f " Phenols 0.001 0.001 0.001 0.001 
j 

Sodiu 100 35.4 44.4 88.5 

Sulfate (*) 

Arsenic 0.01 0.01 0.01 0.01 

Barium - 0.1 O.L 0.1 0.1 

Cadmium 0.00L 0.00L 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 

JL 
*J Selenium 0.01 0.01 0.01 0.01 

'•h Silver 0.01 0.01 0.01 0.01 Pest & Herb ND ND . ND ND 

Radio (**) - / 

1̂  - 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. 
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QUALITY OF WATER IN 
EVAPORATION PONDS 
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ASSAIGAI 
| | ANALYTICAL LABORATORIES. INC. 

f a 

V, 
J j 

I 

TO: Geo Science. 
500 Copper A v e . N.W. 
Albuquerque, NM 

ANALYTE 

DATE: 8 November 1984 
1080, 1040 

Benzene 
Toluene 
Echylbenzene 
Xylenes 

SAMPLE ID/ANALYTICAL RESULTS 

11184 
1330 
Well 28 

<0.005 mg/l 
<0.005 og/1 
<0.005 mg/L 
<0.005 og/1 

103184 
1520 
Well 4 7 

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 
1240 
Well 46 

<0.005 mg/l 
<0.005 mg/l 
<0.005 og/L 
<0.005 mg/l 

Benzene 
|oluene 
Echylbenzene 
Xylenes 

NO 3 as N 
NH 4 

CN 
Benzene 

4J Toluene 
Xylenes 
Echylbenzene 

NO 3 as N 
NH 
CN "* 
Benzene 

3̂  Toluene 
Xylene s 

- i Echylbenzene 

<0.005 mg/l <0.00 5 mg/1 
< 0.005 og/1 <0.005 mg /1 
<0.005 og/1 <0.005 mg/l 
<0.005 og/1 <0.005 mg/l 

Well 3 Well 5 Well 12 

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

<0.01 og/1 <0.01 mg/1 <0.01 mg/l 
<0.005 og/1 <0.0.05 mg/l <0.005 og/1 
<0.005 og/1 <0.005 og/1 <0.005 og/1 
<0.005 mg/l <0.005 mg/1 <0.005 og/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/1 <0.01 mg/l 
5.6 mg/l 10.6 og/1 13.87 og/1 

0.09 mg/l 0.4 og/1 0.2 og/1 
0.254 mg/ 1 0.711 og/1 0.027 og/1 
0.345 mg/l 0.588 mg/l <0.005 og/1 
0.389 mg/1 0.591 og/1 <0.005 og/1 
<0.100 mg/1 0.240 og/1 <0.005 mg/l 

1 



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

DATE: 8 November 1984 
1080 r 1040 
Page 2 of 2 

ANALYTE SAMPLE ID/ANALYTICAL RESULTS 

NO as N 
NH . 
CN 
Benzene 
Toluene 
Xylenes 
Ethylbenzene 

Pond #1 
floating film 

0.617 mg/l 
0.467 mg/L 
0.463 mg/ l 
0.2.01 mg/ l 

NOMINAL DETECTION LIMIT 

0 . 0 L m z-l 1 
0.l~~mg J i 

0=01 tn a / 1 

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

^REFERENCE:"Standard Methods for the Examination of Water and Wastewater", 
Q 15th Edition, APHA, N.Y. ,1980. 

An invoice for services i s enclosed. Thank you for contacting Assaigai 
Laboratories. 

Sincerely, 

JeMnife*) V. Smith, Ph.D. 
/LaWoratory D i r e c t o r 

1 
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ADDRESS 
T CITf 

j j ATTENTION 
INVOICE NO 

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

SAMPLES RECEIVED 4/24/81 CUSTOMER .ORDER NUMBER P T f i , f ? D m n 

TYPE OF ANALYSIS Water 

i 

Sampl e 

Identification 

Navajo West Pond CaC03) 

Type of 
Analysis 

Acidity 
Alkalinity, "P" (as 
Barium 
Biochemical Oxygen Demand 
Cadmium 
Chemical Oxygen Demand 
Chloride 
Chromi um 
Chromium 6+ 
Copper 
Ruo ride 
Hardness (as CaC03) 
Iron 
Lead 
Magnesium 
Nickel 
pH Units 
Phenols 
Alkalinity, "M" 
Soli ds, Total Di ssolved 
Sul fate 
Sulfide 
Zinc 

Sample Analysis by: BP 

Date and Time of Analysis: B0D5: 4/24/81 @ 1600 hrs. 
pH: 4/30/81 t? 1400 hrs. 
Method of Analysis: B0D5 - 5 day incubation 
pH:electrode 

mg/Titer 

13 
< 1 

0.2 
116 
0.003 
102, 
918 
0.04 

< 0.01 
< 0.001 
6.6 
760 
0.06 
0.002 
6a 
0.01 
7.7 
0.04 
173 
2930 
885 
25.1 

< 0.1 

APPROVED B£ 

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 

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

ATTENTION 
pIQE NO 

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

•y •r? *•* T ~ Mm 

mm 
SAMPLES RECEIVED 4/24/81 CUSTOMER "ORDER NUMBER P.O. ? Sf 20030 

TYPE OE ANALYSIS Water 

Sampl e 

Identification 

Navajo Middle Pond 

Type of 
Analysis 

Acidity 
Alkalinity, "P" (as CaC03) 
Barium 
Biochemical Oxygen Demand 
Cadmium 
Chemical Oxygen Demand 
Chloride 
Chromium 
Chromium 6+ 

< 
< 

mg/liter 

29 
I 
0.1 
116 
0.002 
363 
1468 
0.1 
0.01 

copper ~~ 
Fluoride 
Hardness (as CaC03) 
Iron 
Lead 
Magnesium 
Nickel 
pH Units 
Phenols 
Alkalinity, "M" 
Solids, Total Dissolved 
Sulfate 
Sul fide 
line 

Sample Analysis by: BP 
Date and Time of Analysis: BODg: 4/24/81 @ 1600 hrs. 
pH: 4/30/81 @ 1400 hrs. 
Method of Analysis: B0D5 - 5 day incubation 
pH:electrode 

0.001 
7.4 
1060 
0.06 
0.001 
96 
0.01 
7.4 
0.027 
349 
4020 
1050 
13.4 
0.1 

C - Z7- C 

. 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 
4 / 3 0 / 8 1 PAGE 3 OF 13 PAGE ' 



0 -CUSTOMER 

ADDRESS 

CITY 

3 ! ATTENTION i J 
INVOICE NO 

: # -

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

I . 

> r~~. 11 f 

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

TYPE OF ANALYSIS Water 

Sample 

Identification 

Navajo East POnd 

Type of 
Analysis 

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/liter 

Acidity 10 
Alkalinity, "P* (as CaC03) < 1 
Barium 

<• 
0.1 

Biochemical Oxygen Demand 72 
Cadmi um 0.002 
Chemical Oxygen Demand 225 
Chloride 1632 
Chromium 0.1 
Chromium 6+ < 0.01 
Copper 0.002 
Fl uori de 5.8 
Hardness (as CaC03) 
Iron 

1160 Hardness (as CaC03) 
Iron 0.1 
Lead < 0.001 
Magnesium 110 
Nickel < 0.01 
pH Units 7.2 
Phenols < 0.001 
Alkalinity, MM" 214 
Solids, Total Dissolved 4920 
Sul fate 1520 
Sulfide 0.36 
Zinc < 0.1 

o 
bsc l 

APPROVED 

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 

Tj6Jeohona.50.5/9a219.SA.%_ 

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





GIL CONSERVATION DIVISION, 

DEC 111984 

DISCHARGE PLAN 
SECTIONS 1.0-6.0 

NAVAJO REFINING COMPANY 
ARTESIA, NEW MEXICO 

REFINERY 

Prepared for: 

David Griffin 
Navajo Refining Company 
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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/1. About 15 feet below 

land surface a 2 to 5 foot thick water-bearing unit is present in 

the Refinery area. This unit exhibits some artesian pressure and 

has a total dissolved solids content of about 1500 mg/l. 



2.0 LOCATION AND PHYSIOGRAPHY 

2.1 LOCATION 

The Navajo Refining Company's plant facilities and waste

water management system are located in and near the town of 

Artesia, in Eddy County, New Mexico. The refinery's processing 

plant and much of the waste management system is located within 

the city limits, in the west 1/2 of Section 9, T. 17 S., R. 26 

E. The associated wastewater 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, 

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 rainfall 

averaging less that 11 inches per year. Soils are typically of 

the Arno, Harkley, Pima and Karro associations, developed by deep 

weathering of bedrock or old alluvium (USSCS, 1971). 

2-1 





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 s o i 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 . 

3-1 



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. 

3-2 



4.0 DESCRIPTION OF PHYSICAL ENVIRONMENT AT SITE 

Four water-bearing units are present beneath the Navajo 

Refining Company fa 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 third 

water-bearing unit is present: the Pecos River Valley alluvium. 

This unit is not currently utilized in this area for any purpose 

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

4-1 



isolated permeable sands and fractured evaporites 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 p a r a l l e l s 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 i s 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 

fla t - 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 d i f 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. 
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The evaporation ponds are bu i l t 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 e x h i b i t 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 irr i g a t i o n , 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 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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Figure 4-5 Potentiometric surface of shallow aqui fer (Welder, 1983) 
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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 i l l u s 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

figur a t i o n 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 i s 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, 

stratigraphi cal ly-trapped accumulations of ground water are 

highly variable in areal extent, volume, saturated thickness and 

quality. One such confined body of water underlies part of the 

Navajo 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 s i t e 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 i s 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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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 f l a t - 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 ( 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 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 w i t h i n 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 

4-14 



in the geologic floodplain of the Pecos River. In the past, 

large releases from upstream reservoirs coupled with high r a i n f a l l 

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 

h i s t o r i 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 T960 

has exceeded 7000 cfs. Modern "floods" in the Pecos are now 

controlled releases of water for i r r i g a t i o n , and these discharges 

are deliberately controlled to prevent any actual or potential 

flooding of lands and structures adjacent to the Pecos. Any 

release or r a i 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 Nava 

The well-defined pressure regime in the confined aquifers 

(San Andres and the upper Queen) demonstrates that these units 

Cannot be degraded by surf i c i a l 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 surfi c i a l 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. 

faci1ity: 

o the artesian aquifer (San AndresK X 
o the shallow aquifer (upper Queen)^ 
o the Pecos River Valley alluvium, and ' 
o the perched water in the terrace regolith and 

surficial deposits. 
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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 i s 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 s o i l . 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 re f i n i n g industry, conducted 

during 1977, indentified over 150 separate processes being used 

and i n d e n t i f i e d 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 

a u x i l i a r y units at the refinery. The North PJjQjLipn 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^j3aj-rels= of crude per day with the South 

Division producing about two-thirds of the t o t a l . 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 aque^uj==effl=y;e,nt of the Artesia Refinery i_s 

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 
Boiler Blowdown 
Desalter 
Process Units and Water Softener 

8% 
12% 
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Based upon four wier measurements taken over the course of several 

days, the total effluent discharge is approximately 0.627 cfs or 

"=="= yc 
about 405,200 gallons per day.' 

A brief description of each process and i t 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, s t r 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). 



Like a l l wastestreams that have contacted crude or product 

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 frojn__catal_ytic 

cracking operations are o i l , sulfides,^ phenols, cyanides^ and 

ajTjmonjA. These produce an alkaline wastewater with high BOD 

=anJ_CQD_.concentrations. Sulfide and phenol concentrations in the 

wastewater can be significant. The wastestreams produced by the 

wastewater but are sent directly to the oil/water separators as 

shown in Table 5-1. A characterization of the effluent from the 

FCC unit are #19 and #15. Both #8 and #19 are also contact 
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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 1 j^/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 f i r e control 
system water 
storage ponds 
overflow directly 
into colveyance 
ditch 

To south division 
API separator 

4 y To south division 
API separator 

To south division 
API separator 

6 To API separator 

South Division 
TCC Unit 

Cooling Tower and 
Vacuum Unit 

o 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 

To north division 
oi1/water 
separator 

10c^ To north division 
oi1/water 
separator 



Table 5-1 Continued 

North Division 

North Division 

North Division 

North Division 

North Division 

Crude Unit 11 
Overhead Accumulator 

(D-5) 

Low Pressure 
Boi1er 

To oil/water 
separator 

12fX" To North di vi sion 
oi1/water 
separator 

Crude Unit 13 
Overhead Accumulator 

(D-4) 

Desulfurizers 14 
(D-15) 

Fluidized Cat. Cracker 15 
Unit Cooling Tower 

North division 
oi1/water 
separator 

North division 
oi1/water 
separator 

North division 
oi1/water 
separator 

North Division 

North Division 

Sour Water Stripper 
Bottom 

High pressure 
Boilers 

151/ To desalters, 
excess to North 
division 
oi1/water 
separator 

1 7 ^ To North d ivnsion 
oi 1/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 
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\ TABLE 5-2 
CHEMICAL ANALYSES CF SELECTED WASTE 

STREAMS AT NAVAJO REFINERY (AFTER BRANVOLD, 198'!! 
'VALUES IN MS/L EXCEPT NHERE NOTED! 

WQCC 3-103 
STANDARDS 

CRUDE UNIT 
PROCESS 

<*4, si; 

As 
Ba 
Cd o,o\ 
Cr <0.1 
CN ( V t . <0.1 

F • • i f 1.3 
Pb , ' v 
Hg 
N03 i ' f 
Se {' •'. 
Ag 
U 1 . / > 

CI 
Cu ' ua 
Fe <0.1 
Mn 
SO* 
TDS 

.. • / • 
805 

Zn <0.1 
PH 6.3 
Al 

B v 
Cc 
Mo 
Ni 
Phenol <• 9.9; 
TSS c i 
Cond. 
COD 
NH, 

&M .1202 
' 78 
64 

CAT. CRACKER 
PROCESS 

BEFORE SOUR HATER 
STRIPPER 

<0.1 
<0.1 

0.5 

- 1 
3.9-v 

<o.i 
9.0 

710 

i Bzm 
2320 
130 

SOUR KATER 
STRIPPER 
EFFLUENT 
(117) 

<o.i 

<0.1 

0.4 

17.0 

560 
_0.12 
l 9 

i 250 

JT702) 
256 
7 *? 

ALKY. NEUTRALIZING 
SEWER 
(#6) 

i 7.E 

.iio.fT 

7.8'.; 

;287JA 
llS.el 

3.6 

0.26 1 

:'S870̂  
(1 

1.4 

ND I- SD 
DESALTERS 

(S3, «?> 

(i.O 

•2524".; 

60jL 
tl'o 
1.0 



Table 5-2 (continued) 

BOILERS 

WQCC 3-103 S.D. N.D. N.D. 

PARAMETERS BOILER HIGH LCK 
BLOWDOWN PRESSURE PRESSURE 

BOILER BOILER 
(*2! (*18! (S!2) 

As 
Ba 
Cd 
Cr 
CN 
F 
Pb 
Hg 
NOj 
Se 

fig 
u 
Cl 
Cu 
Fe 
Mn 
SO 
TDS 
Zn 
pH 
Al 
B 
Co 
Mo 
Ni 
Phenol; 
TSS 
Cond. 
COD 
NH. 

.004 
<. 1 
(.01 
<.05 

.2 

<.01 
<.5 
<.05 

VJL 
4000 

.005 

.1 

.01 

.05 

.2 J 

. i 

<.05 
<.05 
73 

<.03 
0.65 
<.03 

'( 124X 
;2873 -
<.01 
1 i .6 ; 

<1.0 

.02 

0 
5000 
0 

<.! 
<.01 
<.05 

1.5 

.05 

<.05 
<.05 
44 

<.03 
0.25 
<.03 
T93" 
1607 
<.01 
11.2 
<1.0 

.01 
<.5 
(.05 

0 
2800 
0 



TabIe 5-2 (continued! 

COOLING TOWERS 

WeCC 3-103 N.D. COOLING S.D. 

(110) (fi) 

/ 

STANDARDS TOWER A L K Y T C C C0GLING 
BLOWDOWN COOLING TOWER TOWER 

s.U. N.D. 
FCC 

COOLING TOWER 
SLOWDOWN SLOWDOWN BLOWDOWN 

(tit! 

As 
Ea 
Cd 
Cr 
CN 
F 
Pb 
Hg 
N 03 

Se 
Aq 
U 
Cl 
Cu 
Fe 
Mn 
SO 
TDS4 

Zn 
pH 
Al 
B 
Co 
Mo 
Ni 
Phenols 
TSS 
Cond. 
COD 
NK, 

.004 
<.l 
<.01 
1.06 \ 

•at 
. .05'. 

.5 

<.03 

<. 001 
<.i 
<.oi 

fl~.05J 

.05 ̂  

.75 

.01 
(.5 
(.07 

0 
0 

.011 

<.01 

<.05 

(.05 
(.05 
44 

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

j 

05 

! 67 
108 

.001 
i . 1 
<.01 

1 0.22.': 

(.05 
<.05 
47 

\.03 
<.05 
<.03 

1973 . 
.17 
8.0 
<1.0 

.01 

.' c 
\ . J 

<.05 

0 
1800 
15 



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. J V 

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 water 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. 



Oesalters remove the saline f l u i d and suspended solids from the 

crude by passing crude (with some added water) through an electro

s t a t i c 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 twoi_o_il-wa.te.r_ 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 pipeline^. 

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 effl u e n t i s 

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 



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 o i l y 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. O^erjtjme^hj-s_^o^l, 

grease and sediment has formed a vary f ine-grai ned asphaiti c 

"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. b o i l e r blowdown) are not 

contact wastewater and, therefore, need not be routed to the o i l / 

water separators. 

6.3 Evaporation Ponds 

Or i g i n a l l y , three ponds were bui l t 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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2-200. PECOS RIVER BASIN. (Continued) 

B. Standards: 

1. In any single sample: dissolved oxygen shall be 
greater than 5.0 mg/l, pH shall "be within the range of 6.6 to 8.8, and 
temperature shall be less than 32.2 C (90 F). 

2. The monthly logarithmic mean of fecal coliform bacteria 
shall be less than 200/100 ml, and no more than 10$ of the samples shall 
exceed 400/100 ml. 

3. The open water shall be free of algae i n concentrations 
which cause nuisance conditions or gastrointestinal or skin disorders. 

2-206. The main stem of the Pecos River from the headwaters of Lake 
McMillan upstream to Acme, including flow from below the perennial 
reaches of the Rio Penasco, the Rio Hondo, and the Rio Felix which enters 
the main stem of the Pecos River. 

A. Designated Uses: irrigation, livestock and w i l d l i f e 
watering, secondary contact recreation, and warmwater fishery. 

B. Standards: 

1. In any single sample: dissolved oxygen shall be greater 
than 5.0 mg/l, pH shall be within the range of 6.6 to 8.8, and tempera-
.ture shall be less than 32.2 C (90 F). 

2. The monthly logarithmic mean of fecal coliform bacteria 
shall be less than 1,000/100 ml, and no more than 10$ of the samples 
shall exceed 2,000/100 ml. 

3. At a l l flows above 50.cfs: TDS shall be less than 
14,000 mg/l, sulfate shall be less than 3,000 mg/l, and chloride shall 
be less than 6,000.mgA. " 

2-207. The main stem of the Pecos River from Acme upstream to Sumner 
Dam. 

A. Designated Uses: fish culture, irrigation, limited warm-
water fishery, livestock and wildlife watering, and secondary contact 
recreation. 

1 
These standards do not apply at pool sizes below 6,000 acre feet. 

WQCC 31-1 -19- June K, 1981 



WATER QUALITY CONTROL COMMISSION 
Post Office Box 968 - Crown Building 
Santa Fe, New Mexico 87503 
Phone: (505) 827-5271 Ext 318 

WQCC 81-1 

WATER QUALITY STANDAR7JS FOR INTERSTATE AND INTRASTATE STREAMS 

IN NEW MEXICO 

(Supersedes WQCC 80-1 f i l e d August 28, 1980) 

PART 1 

1-100. INTRODUCTION AND AUTHORITY. 

A. The purpose of these standards i s to designate the uses for 
which the surface waters of the State of New Mexico shall be protected 
and to prescribe the water quality standards necessary to sustain the 
designated uses. 

B. These standards are consistent with Section 101 (a)(2) of 
the Federal Clean Water Act, as amended, (33 U.S.C. 1251 et. seq..) 
which declares' that " i t is the national goal that wherever attainable, 
an interim goal of water quality which provides for the protection and 
propagation of fish, shellfish, and wildlife and provides for recreation 
in and on the water be achieved by July 1, 1983...." Agricultural, 
municipal, domestic and industrial water supply are other essential uses 
of New Mexico's water; however, water contaminants resulting from these 
activities w i l l not be permitted to lower the quality of streams below 
that which is required for recreation and maintenance of a fishery, 
where practicable. 

C. These standards are adopted by the Water Quality Control 
Commission under the authority of Paragraph C, Section 74-6-4 of the 
New Mexico Water Quality Act (Chapter 326, Laws of 1973, as amended). 

D. Part 3 of the Water Quality Control Commission Regulations 
includes standards to protect ground water and regulations controlling 
discharges onto or below the surface of the ground. 

E. Adopted August 22, 1973; Revised September 29, 1975, January 
13, 1976, February 8, 1977, March 14, 1978, May 23, 1979, July 8, 
1980, and April 22, 1981. 
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1-101. ANTIDEGRADATION POLICY. 
Degradation of waters the quality of which is better than the 

stream standards established by the New Mexico Water Quality Control 
Commission is not reasonable degradation and is subject to abatement 
under the authority granted the Commission by the New Mexico Water 
Quality Act, as amended, unless i t i s justifiable as a result of neces
sary economic and social development. Existing instream water uses 
shall be maintained and protected. No degradation shall be allowed i n 
high quality waters of designated national and state parks and w i l d l i f e 
refuges i f such degradation would impair any of the qualities which 
caused designation of the parks and wildlife refuges. To protect the 
existing quality of water, the Commission under that Act w i l l require 
the highest and best degree of effluent treatment practicable. In those 
cases where potential water quality impairment associated with a thermal 
discharge is involved, this antidegradation policy shall be consistent 
with Section 316 of the Federal Clean Water Act. In implementing this 
section, the Commission through the appropriate regional offices of the 
Federal Environmental Protection Agency w i l l keep the Administrator 
advised and provided with such information concerning the waters of 
New Mexico as he w i l l need to discharge his responsibilities under the 
Federal Clean Water Act. 

1-102. GENERAL STANDARDS. 
The following general standards apply at a l l times (unless 

otherwise specified in Part 2) to a l l surface waters of the State which 
are suitable for recreation and support of desirable aquatic l i f e 
presently common in New Mexico waters: 

A. Stream Bottom Deposits: The stream shall be free of water 
contaminants from other than natural causes that w i l l settle and adverse
ly inhibit the growth of normal flora and fauna or significantly alter ' 
the physical or chemical properties of the bottom, Siltation resulting 
from the reasonable operation of irrigation and flood control f a c i l i t i e s 
is not subject to these standards. 

B. Floating Solids, Oil and Grease: Receiving water shall be 
free of objectionable oi l s , scum, grease and other floating materials 
resulting from other than natural causes. 

C. Color: Color-producing materials resulting from other than 
natural causes shall not create an esthetically undesirable condition 
nor should color impair the use of the water by desirable aquatic l i f e 
presently common in New Mexico waters. 

D. Odor and Taste of Fish: Water contaminants from other than 
natural causes shall be limited to concentrations that w i l l not impart 
unpalatable flavor to fish, or result in offensive odor arising from 
the stream or otherwise interfere with the reasonable use of the water. 
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E. Plant Nutrients: Plant nutrients from other than natural 
causes shall not be present i n concentrations which w i l l produce un
desirable aquatic l i f e or result i n a dominance of nuisance species i n 
receiving waters. 

F. Hazardous Substances: Toxic substances such as, but not 
limited to, pesticides, herbicides, heavy metals, and organics, shall 
not be present i n receiving waters i n concentrations which w i l l change 
the ecology of receiving waters to an extent detrimental to man or other 
organisms of direct or indirect commercial, recreational, or esthetic 
value. Toxicities of substances i n receiving waters w i l l be determined 
by appropriate bioassay techniques, or other acceptable means, for the 
particular form of aquatic l i f e which is to be preserved with the 
concentrations of toxic materials not to exceed 5% of the 96-hour LC-50 
provided that: toxic substances which, through uptake i n the aquatic 
food chain and/or storage i n plant and animal tissues, can be magnified 
to levels which are toxic to man or other organisms, shall not be present 
in concentrations which result i n this biological magnification. Waters 
used for domestic water supplies shall not contain hazardous substances 
in concentrations that exceed drinking water standards set forth i n 
Section 202B of the New Mexico Regulations Governing Water Supplies. 

G. Radioactivity: The radioactivity of surface waters shall be 
maintained at the lowest practical level and shall i n no case exceed the 
standards set forth i n Part 4 of New Mexico Environmental Improvement 
Board Radiation Protection Regulations, adopted April. 18, 1980.:.' 

H. Pathogens: The stream shall be virtually free of pathogens. 
In particular, waters used for irrigation of table crops such as 
lettuce shall be virtually free of Salmonella and Shigella species. 

I . Temperature: Maximum temperatures for each stream reach 
have been specified i n Part 2 of these standards. However, the 
introduction of heat by other than natural causes shall not increase 
the temperature, as measured from above the point of introduction, by 
more than 2.7 C (5 F) in a, stream, or more than 1.7 C (3 F) i n a lake 
or reservoir. In no case w i l l the introduction of heat be permitted 
when the maximum temperature specified for the reach [generally 20 C 
(68 F) for cold water fisheries and 32.2 C (90 F) for warm water 
fisheries] would thereby be exceeded. These temperature standards 
shall not apply to impoundments constructed offstream for the purpose 
of heat disposal. High water temperatures caused by unusually high 
ambient air temperatures or the reasonable operation of irrigation and 
aquacultural f a c i l i t i e s are not violations of these standards. 

J. Turbidity: Turbidity attributable to other than natural 
causes shall not reduce light transmission to the point that desirable 
aquatic l i f e presently common in New Mexico waters i s inhibited or 
that w i l l cause substantial visible contrast with the natural appear
ance of the water. Turbidity attributable to natural causes or the 
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reasonable operation of irrigation and flood control f a c i l i t i e s i s not " 
subject to these standards. 

K. Salinity: Where existing information i s sufficient, 
numerical standards for total dissolved solids (or conductivity), 
chlorides and sulfates, have been adopted in. Part 2 of these standards. 

1. For the tributaries of the Colorado River system, the 
State of New Mexico w i l l cooperate with the Colorado River Basin States 
and the Federal Government to support and implement the salinity policy 
and program outlined i n the report "Water Quality Standards for Salinity 
Including Numeric Criteria and Plan of Implementation for Salinity 
Control, Colorado River System" dated August 1978, and the supplement 
thereto dated December 18, 1978. 

2. Numeric criteria for salinity are established at three 
points in the Colorado River Basin as follows: below Hoover Dam, 723 
mg/l; below Parker Dam, 747 mg/l; and at Imperial Dam, 879 mg/l. 

3. As a part of the program, objectives for New Mexico 
shall include the elimination of discharges of water containing solids 
in solution as a result of the use of water to control or convey f l y 
ash from coal-fired electric generators, wherever practicable. 

4. In determining compliance with the numeric criteria 
hereby adopted, salinity (TDS) is determined by the "calculation method" 
(sum of constituents) as described i n the latest edition of "Techniques 
of Water-Resources Investigations of the United States Geological Survey 
Methods for Collection and Analysis of Water Samples for Dissolved 
Minerals and Gases"; 

L. Dissolved Gases: Surface waters shall be free of nitrogen 
and other dissolved gases at levels above 11C$ saturation when this 
supersaturation is attributable to municipal, industrial or other 
discharges. 

M. Mixing Zones: In any waters receiving a waste discharge, a 
continuous zone must be maintained where the water i s of adequate 
quality to allow the migration of a l l desirable aquatic l i f e presently 
common in New Mexico waters with no significant effect on their popula
tions. Wastewater mixing zones, i n which the standards i n Part 2 may 
be exceeded, shall generally be less than 1/4 of the cross-sectional 
area of a receiving stream or the volume below 1/100 of the surface 
area of a receiving reservoir. 

N. Reservoirs: Unless specified, standards for reservoirs 
apply only to the epilimnion or, in the absence of an epilimnion, to 
the upper 1/3 of the reservoir. 
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I . SU.'LtARY 
» 

On site investigations were conducted of the wastewater treatment 
f a c i l i t i e s at the Navajo Refinery, and drawings of the system were reviewed. A 
layout of the complete system was prepared, since, at the time of t h i s study, 
one did not exist. 

A determination of the source of wastewater flows from the refinery was 
made, and the refinery effluent flow was found to be approximately 0.32 mgd. A 
determination was also made of the COD and suspended solids of the refinery 
effluent. 

In addition, a simultaneous monitoring of the flows entering and leaving 
the treatment system was conducted. Further, an estimation for the percolation 
and evaporation rates from the lagoons was made. The strength of the wastewater 
through various stages of the treatment system was determined, and the reduc
t i o n i n COD was found to be between 25 and 50 per cent. Suspended solids, were 
reduced by 80 to 90 per cent. 

Also, test holes were dug to determine the depth of the groundwater, which 
was found to be f i v e to six feet beneath the bottom of the lagoons. Since 
groundwater contamination by the lagoons was suspected, the water i n the test 
holes, along with the water from a nearby stockwell, was sampled and tested. 
However, the test data was inconclusive. 

A review of USGS flood flow data for the Pecos River for a period of 1941 
to 1965 was conducted and compared with survey elevations of the three lagoons. 
This comparision i l l u s t r a t e d the fact that lagoon three'is. flooded almost every 
year by the Pecos River. 

A discussion with refinery personnel was held concerning the history of 
breaks occurring i n the system. For example, a December, 1972, break i n the 
effluent ditch resulted i n untreated refinery effluent combining with treated 
domestic sewage from the Artesia sewage treatment plant, and the combined 
wastewater flowed into the Pecos River. The ensuing p u b l i c i t y focused attention 
on the Navajo Refinery Wastewater System and helped to precipitate t h i s inves
t i g a t i o n . 

The entire effluent ditch was vi s u a l l y inspected- . Photographs were 
taken at various locations along the ditch. The photographs are included i n 
Appendix B as an integral part.of this report. 

The proposed effluent.regulations .for r e f i n e r i e s , promulgated under the 
Federal Water Quality Act Amendments of 1972 '(PL 92-500),'were reviewed and 
compared with effluent data obtained i n t h i s investigation. The investigation 
data also were compared to effluent c r i t e r i a i n the proposed New Mexico 
Permit Regulations. 

Also discussed i n t h i s report, are the o i l s p i l l regulations applicable to 
the Navajo Refinery situation. 

In addition, this report discussed alternatives for improving the affluent 
from tl-o Navajo Refinery. 



I I . CONCLUSIONS 

1. The Navajo Refinery wastewater treatment system i s not a t o t a l 
retention f a c i l i t y . Significant amounts of wastewater effluent finds i t s 
way into the Pecos River through seasonal flooding. An additional amount 
finds i t s way in t o the groundwater through percolation. 

2. The t h i r d lagoon i n series (Lagoon 3) i n the treatment system i s 
situated at ground le v e l . As a res u l t , i t i s regularly flooded by the Pecos 
River. The flooding occurs with s u f f i c i e n t frequency to consider the effluent 
from Lagoon 2 a surface discharge as defined by the Federal Water Quality Act 
Amendments of 1972 (PL 92-500). Navajo Refinery i s , therefore, l e g a l l y obligated 
to obtain a permit to discharge under the Act. 

3. Preliminary effluent regulations for o i l refineries have been pro
mulgated under PL 92-500. The effluent from lagoon two at Navajo Refinery 
does not comply with these regulations. 

4. Effluent regulations have been proposed as part of a State Discharge 
Permits Program i n Nev? Mexico. The effluent from lagoon number two does not 
comply with these proposed regulations. 

5. The lagoons are situated i n very close proximity to the Pecos River, and 
there has been a history of untreated refinery effluent s p i l l s making t h e i r 
way into the Pecos River. Moreover, a reasonable probability exists that the 
s p i l l s w i l l continue to occur, which w i l l necessitate the preparation, by the 
refinery, of a S p i l l Prevention Control and Countermeasure (SPCC) Plan i n 
accordance with Federal Regulations published i n the Federal Register on 
December 11, 1973. 

6. There i s some percolation of wastewater into the s o i l beneath lagoons 
one, two, and three. The amount i s r e l a t i v e l y small compared to the amount 
of water entering the system each day. However, lagoons one, two, and three 
are only f i v e to six feet above groundwater. Therefore, i t i s l i k e l y that the 
groundwater i n the immediate area of the lagoons i s being contaminated. 

•> 
Water from a stock w e l l , 100 yards away from lagoon one on the side 

of the lagoon away from the r i v e r , was sampled. The test data indicated that 
the well was not contaminated. Tests conducted on the groundwater immediately 
adjacent to the lagoons were inconclusive because of the manner i n which 
they were sampled. 

7. The wastewater treatment f a c i l i t i e s at Navajo Refinery w i l l have to 
be improved before they w i l l be capable of meeting effluent regulations. 

I I I . RECOMMENDATIONS 

1. The owners of Navajo Refinery must apply for a Federal permit to d i s 
charge their wastewater. This permit can be obtained through the Dallas 
Regional o f f i c e of the Environmental Protection Agency. Information regarding 
the permit can be obtained through the New Mexico Environmental Improvement 
Agency i n Santa Fe, Nev Mexico. 

2. Th*-owners of Navajo Refinery must write a s p i l l prevention control 
n n t- countermoarurc plan l o r tlie was;owater treatment system. Information 
TtiSardJn» this plan can be obtainea from the Dallas Regional o f f i c e of tho 
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Environmental Protection Agency. 

3. The owners of Navajo Refinery must take steps to develop a 
wastewater treatment system at the refinery which w i l l produce a treated 
wastewater capable of meeting State and" Federal wastewater e f f l u e n t require 
ments. I f i t i s decided to upgrade the existing t o t a l retention f a c i l i t i e s 
the following should be accomplished: 

a. Replace the effluent ditch with a pipeline; 

b. Provide s u f f i c i e n t lined lagoon area at the s i t e to re t a i n the 
wastewater and to prevent any percolation into the s o i l ; 

c. Provide lagoon embankments of s u f f i c i e n t height and width to 
withstand the largest flood on record. 

4. Prior to construction of any f a c i l i t i e s , the plans, specifications 
and design calculations must be submitted to the New Mexico Environmental 
Improvement Agency, Water Quality Division for review and comment. 



30,380 feet northwest of lagoon number one. The r i v e r valley i n which the 
two stations are located is s u f f i c i e n t l y broad and f l a t to j u s t i f y the 
assumption that the grade of water between the two stations i s uniform during 
gjajor floods (6). Thus, flood levels at the lagoons were estimated by m u l t i 
plying the r a t i o of 6500 ft./30380 f t . by the difference i n level of the flood 
waters at the two stations (reference Appendix A). The water l e v e l of the three 
lagoons and the l e v e l of the embankments of lagoons one and two were determined 
by surveying t h e i r elevations i n r e l a t i o n to a USGS bench mark located very 
near to gaging st a t i o n No. 3965 on the Highway 82 bridge across the Pecos River 
(reference Figure 1). 

Those years where the USGS recorded elevations approached or exceeded the 
lagoon embankment elevations are tabulated i n Table V I I I . Data from gauging 
station 3965 are available from 1941 to 1965. During these years, the eleva
tion of the r i v e r has never exceeded the elevation of lagoon one and two embank
ments. However, i n 1941 and 1955, the r i v e r rose to within one foot of the top 
of the embankments. I t i s probable that water t h i s near to the top of the lagoons 
would breach the embankments. The embankments are r e l a t i v e l y narrow at the top 
and i t wouldn't take much erosion to breach them. 

Lagoon three does not have any embankment to speak of. I t i s situated 
much lower than lagoons one and two. Comparison of r i v e r elevation data with 
the elevation of lagoon three shows that the lagoon i s flooded routinely. 

There were breaks i n the f i r s t two lagoons due to flooding i n 1964 and 1966. 
The refinery e f f l u e n t ditch was flooded with runoff water which i n turn flooded 
the lagoons. The nagxc ui-aw drainage ditch wa& cuuaLiutLeu xn 1563 tu UIVKLL 
runoff. 

There have been breaks i n the system from time to time resulting i n s p i l l s . 
The most recent occurred i n December, 1972, when untreated refinery e f f l u e n t 
flowed through a break i n the refinery effluent d i t c h into an adjacent ditch which 
vas carrying treated domestic sewage to the Pecos River. 

The refinery effluent ditch is very susceptible to s p i l l s and breaks. The 
writer walked the ent i r e length of the di t c h and took several photos of the 
ditch (reference Appendix C, photo locations B through K). Several areas were 
observed where small s p i l l s had occurred onto adjoining pasture-land. One of 
the photos taken at location E i l l u s t r a t e s t h i s . Some evidence of s p i l l s were 
also observed at location H. The photo taken at location I shows the concrete 
and steel consturcted at the s i t e of the December, 1972, s p i l l to prevent any 
future s p i l l s at th i s location. The photo taken at location K shows a diversion 
i n the di t c h which was apparently constructed to bypass a s p i l l problem area. 

The s p i l l problem was discussed with a l o c a l rancher (8) who owns i r r i g a t e d 
land along the l a s t two miles of the ditch. He stated that s p i l l s occur routinely 
along the ditch onto his land. He has complained to the refinery with l i m i t e d 
success. 

In the writer's opinion, the s p i l l s from the ditch w i l l continue to occur 
" t t t i l the ditch i s eliminated. I t should be replaced by a pipeline completely 
Protected from any e x f i l t r a t i o n or i n f i l t r a t i o n . 

- i i -





19740 ^he plan i s to be implemented not l a t e r than one year a f t e r the 
effective date. 

Navajo Refinery, because of i t s h i s t o r y of s p i l l s and because of i t s 
proxioitY to the Pecos River, w i l l be required to implement a SPCC plan. 

There i s a provision i n Section 402 of the Act whereby the authority to 
issue permits can be delegated to the State. The State of New Mexico has drafted 
Proposed Permit Regulations for the purpose of obtaining the authority to issue 
oermits. The proposed program, i f adopted, w i l l require a discharger to comply 
with a l l State and Federal laws pertaining to Water Quality and Effluent Standards. 
Minimum acceptable effluent c r i t e r i a which permit holders must meet or exceed 
on a routine basis are given i n the proposed regulations. Table X i s a comparison 
of the Navajo effluent parameters of COD, chromium, and suspended solids to equi
valent proposed State permit effluent c r i t e r i a . The Navajo eff l u e n t f a l l s 
short of meeting the proposed regulations. 

The State standard d e f i n i t i o n for water addresses a l l water situated w i t h i n 
the borders of New Mexico both surface or subsurface. Thus, any percolation in t o 
the groundwater at the Navajo Refinery would be subject to these regulations. 

VI. IMPROVEMENTS TO THE TREATMENT SYSTEM 

The preceding sections have served to i l l u s t r a t e the need and the o b l i 
gation of the owners of Navajo Refinery to improve their wastewater treatment 
system. The refinery owners are aware of the shortcomings of t h e i r system and 
realize something must be dons. The fclluwiug ai&cLiaaluno cR-flute some u i me 
alternatives f o r improvement. 

The refinery personnel have suggested a deep disposal well as a solution to 
thei r wastewater problem. I t i s stated i n the Act and the proposed State Regu
lations that a deep disposal well can only be used to dispose of waters generated 
i n the production of crude o i l or gas. Both regulations define a w e l l as a point 
source. Thus, a disposal well cannot be used to dispose of refinery wastewaters. 

Much could be accomplished i n improving the Navajo wastewater treatment 
system i f the cooling tower and b o i l e r blowdown water were segregated from the 
ptocess water. Boiler blowdown and cooling water amounts to 68 per cent of the 
entire refinery wastewater flow. Depending on the quality, these waters could 
possibly be discharged without further treatment. The separation technique i s 
used routinely throughout the industry. 

Another method routinely used i s removal and recovery of o i l solids from 
Process water by f l o t a t i o n . Tiny air bubbles are introduced into a tank through 
which the wastewater i s continuously fed. As the bubbles rise to the surface, 
they carry the emulsified o i l solids with them to form a scum on the surface. 
The scum i s skimmed o f f the surface and sent back through the r e f i n i n g process. 
This process can be very effec t i v e . I f the cooling tower waters are i n i t i a l l y 
segregated, a correspondingly smaller f l o t a t i o n unit could be used. 

The effluent ditch i s t o t a l l y unacceptable. In i t s present form, i t i s a 
V e r v f o a l scarce of p o l l u t i o n of surface or groundwater through either percolation 
nto the s o i l or s p i l l s . Tlie ditch, must be replaced with a lined channel or 
Pipeline. A force main from the plant Co the wastewater treatment area may be 

, l G n°st economical method, especially i f the flows arc reduced as described 
e a r U c r . " 
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LITHOLOGIC AND COMPLETION LOGS OF 
NAVAJO'S MONITORING HELLS 



K « v « « J j y * < 197} 

STATE ENCINEER OFFICE 

WELL RECORD 

SecUon 1. GENERAL INFORMATION 

(A) Owner of well fteAWc, f g , 

Street or Po« Office Address ' • U- " W W l f f f 

Owner's Well No.. 

City and 
Cost Oflice Address "'\"vrr<\ 
State njdt.PJiia, Nom fleirJrn 

Well was drilled under Permit No M - 6 H t l - X - 2 and is located in the: 

. NW v. flUt v. NW v. Vi of Section_/2__ Township Range ?6F_ 

b. Tract No of Map No of the 

.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. 0 20 

(B) Drilling Contractor H rf (1/ £n.te npn Lta.fi 

Address P.O. flar. k j ? 

. License No—fflW-^7C 

Ariig^inj Nye UlaxLoo 

Drilling Began 6 - 1 6 - J 7 Completed & - / 6 7 / Type tools. 

Elevation of land surface or at well is 

cable. . Size of hole. 

. f t . Total depth of well. 

Completed well is O shallow O artesian. Depth to water upon completion of well . 

Section 2. PRINCIPAL WATER BEARING STRATA 

- f t . 

. f t . 

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) 

N/A 

Section 3. RECORD OF CASING 

Diameter Pounds Threads Depth in Feet Length Type of Shoe Perforations 
(inches) per foot per in. Top Bottom (feet) 

Type of Shoe 
From To 

890 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 5. PLUGGING RECORD 

Plugging Contractor . 
A d r i r f t l 

No. 
D e n t i l i n F e e l Cubic Feet 

of Cement P l u o n n f l M r t h n r i No. 
Top Bottom 

Cubic Feet 
of Cement 

I W Wi.ll P ) „ r f r A 1 
Plugging approved by: 1 Plugging approved by: 

3 
State Engineer Representative 4 

/ 

Date Received 

FUe No._ 

FOR USE OF STATE ENGINEER ONLY 

Quad FWL . FSL. 

. Location No. r?.££ /.?, . /////•? 



Sect ion 6. LOG OF HOLF 
Depth in Feet Thickness 

in Feel Color and Type of Material Encountered 
From To 

Thickness 
in Feel Color and Type of Material Encountered 

0 20 2CI Snnii 

— 

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 fn"" should be executed in triplicate, preferably typewritten, and submitted • *he appropriate district office 
of the State Engineer. . :tiont, except Section S, shall be answered as completely and accura ' s possible when any well iSj 
drilled, repaired or deepei.. .. When this form is used as a plugging record, only Section 1(a) and Section i need be completed. i " ' 



Htvued June l»7J 

STATE ENCINEER OFFICE 

W E L L RECORD 

Section 1. GENERAL INFORMATION 
LU*. ICQ 

(A) Owner of well Nnvnjn Refin, Jag— 
Street or Post Office Address OnawfA 15" 

*3 
Owner's Well No.. 

City and State An-roA !al New flexJro 

Well was drilled under Permit No 4? . and is located in the: 

,. .SBf 14 /Vf v. NW V4 y. of Section 12 Township H j . Range 2 6 j N.M.P.M. 

b. Tract No of Map No of the 

c. Lot No.. . of Block No. . o f ihe. 

Subdivision, recor3ed in 

d. X= : feet, Y-

. County. 

. feet, N.M. Coordinate System. 

the. 

. Zone in 
_ Grant. 

(B) Drilling Contractor IL& ® ^rxt^Ap^A^A 

9.0. Box kr? AnlejLin, New FlejujCLO 

.License No. J M H _ 

Address. 

Drilling Began 6 - 1 7 - 7 7 Completed 6 - 1 7 - 7 ' / Type tools cable . size of hole . 

Elevation of land surface or at well is f t . Total depth of well £ 1 ft. 

LJ shallow D artesian. Depth to water upon completion of well Q. f t . Completed well is 

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 

u ?/F 2 23 2* 9/f ? ?2 

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 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 

-» 
3 
4 

Date Received 

File No.. 

FOR USE OF STATE ENGINEER ONLY 

Quad FWL FSL . 

XC>. / I . 

/ 



Depth 

From 

n Feet 

To 
Thickness 

in Feet 
Color and Type of Material Encountered 

n 

^ If } 

J 

Section 7. REMARKS AND ADDITIONAL INFORMATION 

mm O Z 

^ U J 

ar -
— o ? 

U J 1 

£ 
r— 

The undersigned hereby certifies that, to the best of his knowledge ind 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 »- *tt 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. . <Vhen this form is used as a plugging record, only Section 1(a) and Section . need be completed. 



Keviied June l'J72 

STATE ENGINEER OFFICE 

WELL RECORD 

Section 1. GENERAL INFORMATION 

(A) Owner of well Naygj.o Raf.in.ji.t, 
Sireet or Post Office Address . 

Owner's Well No. 

SANTA Ft 

City and State U n i v A i n , A'put filer J r a 

Well was drilled under Permit Mn M - t i i U l - X - S and is located in the: 

a. _ A i L - '/« S i ! ) 4 _ j £ _ W Y. of Section J . Townsliip J . ? ! Range — 2 6 Q N.M.P.M. 

b. Tract No of Map No ot the 

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 P.O. flm.4ff 

. License No.. W-67S 

. Ant SL Ala, tl/ria flexJra 

Drilling Began if-/c?-r 

Elevation of land surface or . 

Completed tWi? '' ',7 Type i.mk r-nhle 

at well is — 

Completed well is shallow O artesian. 

Section 2. PRINCIPAL WATER-BEARING STRATA 

Size n f h n l c f iSD in 

f t . Total depth of well 2 1 f t . 

Depth to water upon completion of well 0. 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 

sm 4 2 21 23 P/F. 3 20 

Section 4. RECORD OF MUDDING AND CEMENTING 
Depth in Feet Hole 

Diameter 
Sacks 

of Mud 
Cubic Feet 
of Cement 

--JJ 

Method of Placement & 

From To 
Hole 

Diameter 
Sacks 

of Mud 
Cubic Feet 
of Cement 

--JJ 

Method of Placement & 

N/A 
..., y. <r> 
, : , i M 
. r - i _ , ' 1 , 

c.» 

1 " - ̂  \—• . 
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 
1 

3 
4 

Date Received 

FUe No.. 

FOR USE OF STATE ENGINEER ONLY 

Quad FWL . FSL. 

.Use . Location No. /"/' 



ItcvucU June 1972 

STATE ENCINEER OFFICE 

W E L L R E C O R D 

(A) Owner of well 
Street or Post 
City and State 

Section 1. GENERAL INFORMATION 

Street or Post Offijje Address —;) ^ ^ 

§7 

Owner's Well No. 

£-tu i i r i . ' 

ft em I'ICJUJCJ) 

P/i-6/'f3-X-7 Well was drilled under Permit No.. 

a. NF >/, SF % Sf yt J4 of Section L 

. and is located in the: 

_ Township. J 2 l _ , Range. J6L .N.M.P.M. 

b. Tract No.. 

c. Lot No 

. of Map No.. of the. 

. 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. 

* - P.O- Be*. 437 

. License No.. K/D-67S 

AAtfisAa, New PlexJLco 

Drilling Began 6 -20 7 / Completed ( - 2 0 - ' / ' / T y p e tools. cable. 

Elevation of land surface or . . at well is . . f t . Total depth of well-

. Size of hole 89D 

22 

Completed well is shallow artesian. Depth to water upon completion of well. 

Section 2. PRINCIPAL WATER-BEARING STRATA 

.u i . 

- 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 u Vt 2 22 24 p/c 3 21 

Section 4. RECORD OF MUDDING AND CEMENTING 
Depth in Feet Hole 

Diameter 
Sacks 

of Mud 
Cubic Feet 
of Cemenl Method PlacomenP 

• — j From To 
Hole 

Diameter 
Sacks 

of Mud 
Cubic Feet 
of Cemenl Method PlacomenP 

• — j 

• .. .. e-* 

N/A : • t—' 
— Z". rn , - , 1 ! 1 

- i l ] 17 

Section 5. PLUCGING RECORD 

... cz> 
— T l 

Plugging Contractor . 
Address 
Plugging Method _ 
Date Well Plugged-
Plugging approved by: 

State Engineer Representative 

No. 
Dcplh in Feel 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. 

File No.. .Use . Location No.. 



K x n a d June 1912 

STATE ENGINEER OFFICE 

WELL RECORD 

Section 1. GENERAL INFORMATION 

(A) Owner of well Navaio Relirung, [o. 

Street or Post Office Address UnavjeA. 159 
City and State An±PAin j Nom flexjrn , 

#9 
Owner's Well No. 

and is located in the: 

13s 

Well was drilled under Permit No PA-61 

i. Vf y. N£ Vi (Vf K Vi of Section ^ ^ Township 17$ 

b. Tract No of Map No oi the 

Range 26F, .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. 

. License (B) Drilling Contractor , H & W fri±eApidM>A 

Mdrca Box. 417 Ani.eA.UL. New Mexico 

Drilling Began 6-21-77 Completed 6-21-77 Typ- mnl» aaiZe. 

Elevation of land surface or . . at well is-

Size nfhnl.. 89D 

f t . Total depth c: - • 

Completed well is O shallow Q artesian. Depth to water upon completion of well _ 2 _ 

Section 2. PRINCIPAL WATER-BEARING STRATA 

.in. 

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 -

Y2-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 

XSD P/F 2 21 21 P/F ? 20 

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 

N/A 
* 

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 

3 
4 

Date Received 
FOR USE OF STATE ENGINEER ONLY 

Quad FWL FSL. 

. VmQ6S.1'*iri, Location n„ / 7 . X L . / J - I V 



Section 6. LOG OF HOLK 

Depth 

From 

n Feet 

To 
Thickness 

in Feet 
Color and Type of Material Encountered 

0 21 21 Sand 

• 

\ 

-

Section 7. REMARKS AND ADDITIONAL INFORMATION 

0 tn 
-4 » 
—t 

£ r° •* as 

The undersigned hereby certifies that, to the best of his knowledge and belief, the foregoing is a true gpd corrcjpccord of the above 
described hole. _ ^ - ^ - J D 

INSTRUCTIONS: Thu fo"» 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 tecum ' s possible when any well is. 
drilled, repaired or deepei., .. When this form is used as a plugging record, only Section 1(a) and Section i need be completed. 



Krruad June 197] 

STATE ENCINEER OFFICE 

WELL RECORD 

Section 1. GENERAL INFORMATION 

(A) Owner of well Nav^o He^JjliflCj f°-
uwnci ui wen ' L . 
Street or Post Office Address - U . / U U U ^ L 1 >° 
City and State AnieAla, N<w flejUco 

# 12 

Owner's Well No. 

Well was drilled" under Permit M " P A - 6 1 4 ? - X - l 2 and is located in the: 

i f f y. J £ % <Vf V4 % of Section ^ Township <7 Range 2 ( > L N.M.P.M. 

b. Tract No of Map No ot the I 

c. Lot No. of Block No. . o f ihe. 

Subdivision, recoHed i n . . County. 

d. X = . 
the. 

. feet, Y» . feet, N.M. Coordinate System. . Zone in 
_ Grant. 

3) Drilling Contractor H & V FnteJipnJjiSA. . License Nn WD-67') 

Address 
p n /?,„ kr? 

A*+oAlnl New filer jrn 

. Size of hole Drilling Began 6-2? -77 Completed —6-22-7/ Type tools caLLs. 

Elevation of land surface or at well is f t . Total depth of well-

Completed well is shallow artesian. Depth to water upon completion of weU__U__ 

8SD 

. f t . 

. 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) 

HJA 

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 k P/F 2 19 21 P/F 3 (8 

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 5. PLUGGING RECORD 

Plugging Contractor . 
Address 
Plugging Method _ 
Date WeU Plugged-
Plugging approved by: 

State Engineer Representative 

No. 
Depth in Feet Cubic Feet 

of Cement 
No. 

Top Bottom 
Cubic Feet 
of Cement 

1 

"> 
3 
4 

Date Received 
FOR USE OF STATE ENGINEER ONLY 

Quad FWL . FSL. 

File No.. .use 06S.*£yfi. L o c i t j o n n./?.'^. / ^ 



Depth in Feet Thickness 
in Feet 

Color and Type of Material Encountered 
From To 

Thickness 
in Feet 

Color and Type of Material Encountered 

n IQ IQ 

, Wm 

SecUon 7. REMARKS AND ADDITIONAL INFORMATION 
—A 

X © 

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 * *he appropriate district office 
of the State Engineer. ctions, except Section 5, shall be answered as completely and accurc ' 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. 



STATE ENGINEER OFFICE 

WELL RECORD 

Section 1. GENERAL INFORMATION 

(A) Owner of well-ft""^P ^ - f t / H A f t C°< 
_ . . / / f v y f i f M i t ) 

Street or Post Office Address - j l / ^ ^ A ^59 
City and State ^f.fWffij NPi» Mo*jm 

Krvued Jvnt 1972 

Owner's Well No 

Well was drilled under Permit No— . and is located in the: 

,. Sf K SF v. NIV v4 % of Section 12 Township i l l Range 26£ 

b. Tract No of Map No of the 

_N.M.P.M. 

c. Lot No.. . of Block No.. _ of ihe _ 

Subdivision, recorded i n . . County. 

d. X = . 
the. 

. feet, T»_ . feet, N.M. Coordinate System. . Zone in 
_ Grant. 

(B) Drilling Contractor H & V fntenpniAPA 

Address P.f9. /?»r 6?7 A n t p n i n , Nem / f o r 7 r n 

. License Nn HID-67 K 

Drilling Began ft"-!3.? i Completed A-P? - / 7 Type tools '•"ft lo .Size of hole, . in . 

Elevation of land surface or 

Completed well is CD shallow CD artesian 

. at well is. . f t . Total depth of well . PI 

Depth to water upon completion of wel l . 

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 

89D k P/F 2 21 2? 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 

Ji 
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 
•> 
3 
4 

Date Received 
FOR USE OF STATE ENGINEER ONLY 

Quad ' FWL FSL. 

File No P4- /k /y3 -X - A3 .u«« e>es*e/. / Loc,tionM„ /ZL .43J>3? 



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 

-

CO 

—'. ZS* 

va m d 

Section 7. REMARKS AND ADDITIONAL INFORMATJOĵ  
r~, — 
• sc 
r- rn 

rr. 

z o 

• 3 

INSTRUCTIONS: This form should be executed in triplicate, preferably typewritten, and submitted 'he appropriate district office 
of the State Engineer. f ctions, except Section 5. shall be answered as completely and a'ccur. s possible when any well is 
drilled, repaired or deepi When this form is used as a plugging record, only Section 1(a) and Section. _ need be completed. " 



Revised June 1972 
i 

(A) Owner of well . 

STATE ENCINEER OFFICE 

WELL RECORD 

Section I . GENERAL INFORMATION 

NAUAJO REFINING COMPANY 

pan ENGS. ux, 

Owner-* Well No. 16 

Street or Post Office Address . 
City and State 

Box 159 
Ar te s i a , Neu Clexico 88_21D_ 

Well was drilled under Permit No.. RA-S775-F . and is located in the: 

a. _ S l i i _ '/. Y.JSE y«_L] 

b. Tract No of Map No. 

. VI of Section 1 7 Township 1 7 5 Range. 

of the 

7* 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. 

Clyde T i d u e l l . License No.. (B) Drilling Contractor 

Address Box 17, Route l f Ar tes ia , Neu Mexico 88210 

UD-^06 

Drilling Began V ? l / B l Completed 3 / 2 9 / B 1 Type tools 

Elevation of land surface &Cr 

Completed well is GD shallow artesian. 

_ £ a l l l E Size of hole S _ _ m . 

at well is HOT. f t . Total depth of well SD f t . 

Depth to water upon completion of well LQ 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 
finches) 

Pounds 
per f»ot 

Threads 
per in. 

Depth in Feet Length 
(feet) Type of Shoe 

Perforations Diameter 
finches) 

Pounds 
per f»ot 

Threads 
per in. Top Bottom 

Length 
(feet) Type of Shoe 

From To 

8 5/8 28' 0 60 60 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^ 

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 

Oate Received 

April 6, 1981 

RA-6775-E . . 

FOR USE OF STATE ENGINEER ONLY 

Quad FWL . FSL. 

File No.. 
Observation ._ , , _ t , / 

. Use Location Nn 17S.26E. 12 . 1224 ~ / 



111 

(A) Owner of weU. 

STATE ENGINEER OFFICE 

WELL RECQPO 

Section I . GENERAL INFORMATION 

NAVAJO REFINING COMPANY 

Revised June 1972 

0ELD ENG3. IDG 

Street or Post Office Address . 
City and State >-

Box 159 
Owner's WeU No.. J iL 

A r t e s i a , Meui Mexico 38210 

Well was drilled under Permit No.. , RA-fi7T5-r. . and is located in -the: 

a. piil 14 5F Vi MF Vi Mill. VI of Seetion__JL2__Township 17 S 

b. Tract No of Map No of the 

.Range. _2£_£_ .N.M.P.M. 

c. Lot No.. . of Block No. .ofthe. 
Subdivision, recorded in . .County. 

d. X=. 
the. 

. feet, Y= . feet, N.M. Coordinate System. . Zone in 
_ Grant. 

Clyde T i d u e l l . License No.. (B) Drilling Contractor 

Address Sox 17, Route 1 , A r t e s i a , NBU OTexico IS21Q_ 

UIO-^06 

Drilling Began . _ Completed 3/?9/ f l1 Type tools Cahlp Size of hole 2 in. 

at well i s _ 2 3 I L 7 _ ft . Total depth of well SO ft . 

Depth to water upon completion of well 10 ; f t . 

Elevation of land surface Vc 

Completed well is BO shallow .. O artesian 

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 MA 

28 35 v 7 Gray Sand WA 

Section 3. RECORD OF CASING 

Diameter 
(inches) 

Pounds 
per f f ot 

Threads 
per in. 

Depth in Feet Length 
(feet) Type of Shoe Perforations Diameter 

(inches) 
Pounds 
per f f ot 

Threads 
per in. Top Bottom 

Length 
(feet) Type of Shoe 

From To 

8 5/8 
r 

28! 0 60 60 Texas Pattern NA 

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 

t 

OIL CON-
Section 5. PLUGGING RECORD SANTA FE 

Plugging Contractor . 
Address 
Plugging Method _ 
Date Well Plugged. 
Plugging approved by: 

State Engineer Representative 

a, No. Depth in Feet Cubic Feet 
of Cement 

a, No. 
Top Bottom 

Cubic Feet 
of Cement 

1 
2 
3 
4 

Date Received A p r i l 6, 1981 

:V RA-6775-E 

FOR USE OF STATE ENGINEER ONLY 

Quad . FWL . 

File No„ 

FSL_ 
Observation „, 

. Use Location Nn 1/S.ZoE.IZ.lZZft 

at 'TT" i 



* 

mm 

m *1 
7 * r < * i 

* It 

P i li.- ••iJ~^i 
Depth i 

From 
n Feet 

To 
Thickness 

in Feet 
Color and Type of Material Encountered 

0 25 25 . Fine red sand - > 

25 28 3 81ue-gray clay 

28 35 7 Fine gray sand 

35 1*6 11 Coarse gravel 

<T6 60 11* med to Fine gravelly sand 

> 

Section 7. REMARKS AND ADDITIONAL INFORMATION 

V 
CO 
—i 

-rt 

O 

rri 

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 ' vould be executed in triplicate, preferably typewritten, and submitted t ' " appropriate district office 
of the State Engineer. Ali s • ons, c""»ot Section 5, shall be answered as complete'^od accuratt possible when any well is 
drilled, repaired or deepened. iVhen thi ,-m is used as a plugging record, only Section i and Sectic' need be completed. 



a 

(A) Owner of well 

STATE ENGINEER OFFICE 

WELL RECORD 

Section 1. GENERAL INFORMATION 

NAUAJO REFINING COMPANY 
Box 159 

Revised June 1972 

•'! n ENG" LOG 

Owner's Well No. 17 

Street or Post Office Address 
City and State A r t e S A a , NeUI H s x i C Q 8jl21C_ 

Well was drilled under Permit No RA- 677S-F 

a. RF y. IMF V. NF V, Nlil V. of Sec t ion . 

and is located in the: 

17 Township 17 P . Range. ?f i E .N.M.P.M. 

b. Tract No.. . of Map No. of the . 

c. Lot N o . . c o f Block No. . o f the. 
Subdivision, recoried i n . . County. 

d. X= . 
the. 

. feet, Y=_ . feet, N.M. Coordinate System. . Zone in 
_ Grant. 

n y H P T-i H u o n (B) Drilling Contractor — 

Address Rny 1 7 , Hnnt.P 1 , A r t p s i a , NPLJ F l e x i c s B8210 

License Nn ul0-i*06 

Drilling Began 3 / 7 9 / R 1 

Elevation of land surface Sir 

Completed well is G3 shallow • artesian. 

Completed V 7 9 / R 1 . Type tools F.ahl P . Size of hole. 

. at well is 3305 f t . Total depth of well_ 

Depth to water upon completion of well . 

_5£L 

_LQ_ 

. f t . 

. 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 23 18 Red sand NA 

- — 

1 

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 

8 5/8" 28 0 30 30 Texas Pattern NA 

Section 4. RECORD OF MUDDING AND CEMENTING 
Depth 

From 

n Feet 
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 / \pr11 6» 1981 

RA-6776-E 

FOR USE OF STATE ENGINEER ONLY 

Quad FWL FSL. 

File No.. .Use Observation L o c > l i o n M „ m . ^ g . 

0 -«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 26 28 Fine red sand 

28 30 2 Red clay 

-* 
• 

• 
Section 7. REMARKS AND ADDITIONAL INFORMATION 

cr-
-A 

so m 
o m 
</> -z. 

V- =̂  
: ' i 
t 1 : 

756 
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. 

l j \ DriUer 

INSTRUCTIONS: This fo- "lould 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 accurst ; possible when any well is 
drilled, repaired or deepenec When this form is used as a plugging record, only Section 1(a) and Section ed be completed. 



8 

Reused June 1972 

(A) Owner of well . 

STATE ENGINEER OFFICE 

WELL RECORD 

Section 1. GENERAL INFORMATION 

NAVAJO REFINING COMPANY 

iHO BiGR. LOG 

Street or Post Office Address . 
City and State 

Box 159 
Owner's Well No. 18 

Ar tes ia . IM fl 88210 

Well was drilled under Permit No.. RA 6969 

a. Mill '/. Rill Y. NJlL V. 14 of Section_9_ 

b. Tr-ri Mr. of Map Nn ofthe 

. and is located in the: Observation/Monitor we l l 

_ Township JJZS R a n g P 26 E N.M.P.M. 

c. Lot No. _j>f Block No. . o f the. 
Subdivision, recorded i n . . County. 

d. X = . 
the. 

. feet, Y=_ . feet, N.M. Coordinate System. _ Zone in 
_ Grant. 

iB) Drilling r ^ t ^ n r r Hnghps D r i l l i n g Company License No UID 7«»9 : 

A d d r e s s Box 199A. Route 1. Ar tes ia , M PI 8821D 

Drilling Began 6 / 3 / 8 2 Completed 6 / 8 / 8 2 Typ, , r . n i «Al r r o t a r y c.i>»nfhnl„'7- V 8 in 

Elevation of land surface or r a s i n g at well is 336*+ ft . Total depth of well 12 f t . 

Completed well is 53 shallow O artesian. Depth to water upon completion of well l f l 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 19 3 f i n e anhydr i t ic sand and red sha; e 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 PMC 20 15 19 

Section 4. RECORD OF MUDDING AND CEMENTING 
Depth 

From 
n Feet 

To 
Hole 

Diameter 
Sacks 

of Mud 
Cubic Feet 
of Cement Method of Placement 

0 12 = 3 hand » 

Ji 

Section 5. PLUGGING RECORD 

Plugging Contractor . 
Address . — — — , 

No. 
Denth in Feet Cubic Feet 

of Cement Plugging Method . — _ No. 
Top Bottom 

Cubic Feet 
of Cement 

n-,1- w . l l PL.JJ-H 1 
Plugging approved by: 2 Plugging approved by: 

3 
State Engineer Representative 4 

Date Received June 2 2 , 1982 

RA-6969 

FOR USE OF STATE ENCINEER ONLY 

Quad FWL . 

/ File No.. 

FSL. 

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 

0 2 2 Red B a l l 

2 B 6 gyp (weathered anhy) u i th red shale 

e 1<» 6 gyp uhite and a n h y d r i t i c Band 

IB 19 5 Tine red shale and a n h y r i t i c sand - uater ffi 16' 

SecUon 7. REMARKS AND ADDITIONAL INFORMATION 

r~-" 
r—- • 

observation/monitoring y e l l 
C-
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. 

M. 
INSTRUCTIONS: This form should be executed in triplicate, preferably typewritten, and submitted to •*••< 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 deepent, len this form is used as a plugging record, only Section 1(a) and Section _ .eed be completed. 



3 

Revised June 1972 

STATE ENGINEER OFFICE 

WELL RECORD 

Section 1. GENERAL INFORMATION 
BQJD ENGR. LOG 

(A) Owner of well . NAVAJO REFINING COMPANY " Owner's Well No. 19 

Street or Post Office Address BOX 159 
City and State A r t B R l n , uLD B8710 

Well was drilled under Permit No RQ KQIH and is located in the: O b s e r v a t i o n / P l o n i t o r 

* MF : v : _ l S £ _ v- MF V. V4 of S e c t i o n _ _ f l _ _ Township_12S Range_26_E N.M.P.M. 

b. Tract No.. . of Map No.. of the. 

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 Drilling Company 

Route 1, Box 199A, Artesia, M Pl 8821D 

. License N o . _ y P _ ^ t L 

pnlijnf R-;,n 6/9/82 Completed 6/9/82 Type tnnU Air Rotary ni^nf^i, 7 7/8 i n 

Elevation of land surface or C a s i n g at well is 3367 f t . Total depth of w<-n 19 f t . 

Completed well is 13 shallow O artesian. Depth to water upon completion of well 10 ft . 

Section 2. PRINCIPAL WATER-BEARING STRATA 

Depth 

From 

in Feet 

To 

Thickness 
in Feet Description of Water-Bearing Formation 

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 shale 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 19 

Section 4. RECORD OF MUDDING AND CEMENTING 

Depth 
From 

n Feet 
To 

Hole 
Diameter 

Sacks 
of Mud 

Cubic Feet 
of Cement Method of Placement 

-» 
0 12 . 3 hand 7. 

j 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 June 2 2 , 1982 

/ File RA-6970 

FOR USE OF STATE ENGINEER ONLY 

Quad FWL . 

. Use 
Monitoring 

. Location No. 

FSL. 
17.26.8.24234 



Section 6. LOG OF HOLE 

Depth 

From 
n Feet 

To 
Thickness 

in Feet Color and Type of Materia] Encountered j -

0 yi grawBl 

6 2} brown so i l 

9 3 qyp 

IB 9 pray clay 4 qyp 

19 1 Red clav 

-

... 

Section 7. REMARKS AND ADDITIONAL INFORMATION 

observation/monitor us11 

rri 
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. Al) 'ons, except Section 5, shall be answered as completely and accurate possible when any well is 
drilled, repaired or deepent .ien this form is used as a plugging record, only Section 1(a) and Section ..- .eed be completed. 



9 

(A) Owner of well . 

STATE ENCINEER OFFICE 

WELL RECORD 

Section 1. GENERAL INFORMATION 

NAVAJO REFINING COMPANY 

Revued June 1972 

if 

FIELD ENGR. LOG 

Slreet or Post Office Address . 
City and State 

BQX 159 
Owner's Well No. 20 -

Artesia, Neu Mexico 8B210 

I was drilled under Permit No.. 
r.O 

RA 6972 

a. - f l b r % 5UI >/. Nil! V. V. of Section_ 

b. Tract N o . _ _ _ _ _ _ _ of Map No of the 

and is located in the: observati an/monitor 

3 Township _ _ _ _ _ _ Ranep 26 F N M P M 

c. Lot No.. ro_Block No. .of the. 
Subdivision, recorded i n . . County. 

d. X= . 
the . 

. feet, Y=_ . feet, N.M. Coordinate System. . Zone in 
_ Grant. 

Drilling Contractor _ Hughes Drilling Company 

AJd:^s5. R o u t e 1 , Rox 199A, flrtpsia, l\l M 

. License No.. 

______ 

UID 7k9 

- ! - / q ? 

Elevation of land surface or 

Completed well is QO shallow CU artesian 

Completed fiA./f.7 T y r > mnic A i r r n t . n r y siTr nfhniP 7 7 / 3 in 

f a g i n r j a t well is 33f__5 ft . Total depth of well 2D f t . 

Depth to water upon completion of well 11 f t . 

Section 2. PRINCIPAL WATER-BEARING STRATA 

Depth in Feet Thickness 
in Feet Description of Water-Bearing Formation 

Estimated Yield 
(gallons per minute) ! :rom To 

Thickness 
in Feet Description of Water-Bearing Formation 

Estimated Yield 
(gallons per minute) 

I 1 5 18 3 fine red 4 gray anhydritic^sand 

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 12 s 3 hand A 

_ i 
I 

i Section 5. PLUGGING RECORD 

Plugging Contractor . 
Address 
riuniung Method 
Dale Well Plugged. 

i Plunging approved by: 

State Engineer Representative 

No. 
Depth in Feet Cubic Feet 

of Cement 
No. 

Top Bottom 
Cubic Feet 
of Cement 

1 
2 
3 
4 

bate Received June 22, 1982 

F i l e N o . _ _ _ _ _ _ _ _ _ _ _ 

FOR USE OF STATE ENGINEER ONLY 

Quad FWL 

.Use 
Monitoring 

. Location No.. 

FSL. 
17.26.9.13313 



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 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 shale 

15 5 50/50 gray 4 red a n h y d r i t i c sand 

20 5 f ine red shaley a n h y d r i t i c sand 

• 

Section 7. REMARKS AND ADDITIONAL INFORMATION 

observation/monitor we 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. 

Dffiler 

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, .epaired or deepen; this form is used as a plugging record, only Section 1(a) and Section ed be completed. 



Revved June 197-

(A) Owner of well . 

STATE ENCINEER OFFICE 

WELL RECORD 

Section 1. GENERAL INFORMATION 

NAVAJO REFINING CQFIPANY 
Sireet or Post Office Address . 
City and State 

Box 159 

E1ELD ENGR. LOG 
Owner's Well No. 2 1 

Artes ia , N W J3__1Q_ 

Well was drilled under Permit No.. 

J _ _ 
f . t . 0 

jsiiiL v. . 

RA 6971 and is located in the: observation/moni tor 

V. of Sertinn Q Township 1 7 Cj Range _ _ _ _ _ _ £ 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. 

iB) Drilling Contractor. 

Address 

Hughes D r i l l i n g Cnmpany License No.. 

Rnn tP 1 , Rnx 1.99n, flrtpaia, N W B R 7 i n 

Drilling Began — B / l l / 3 2 Completed fi/. 1 /87 Tvpp tnnl« A i r r n t . a r y S.V-nfhnl,- 7 7 / f l i , i 

Elevation of land surface or C a s i n g at well is 3362 f t . Total depth of w e l l _ _ _ 3 _ f t . 

Completed well is 1— shallow L_ artesian. Depth to water upon completion of well 1 ft . 

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 k fine gray anhydritic sand 4 sha .e NA 

Section 3. RECORD OF CASING 

Diameter 
fin.hes) 

Pounds 
per foot 

Threads 
per in. 

Depth in Feet Length 
(feet) Type of Shoe 

Perforations Diameter 
fin.hes) 

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 

1 p — —1 
V rom 

in Feet 

To 
Hole 

Diameter 
Sacks 

of Mud 
Cubic Feet 
of Cement Method of Placement " * 

0 12 3 hand ~ __ 

12 33 _ qrave l pack 

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 
1 

3 
4 

Dale Received June 2 2 , 1982 

RA-6971 
File No 

FOR USE OF STATE ENGINEER ONLY 

Quad. FWL . 

. Use 
Monitoring 

. Location No.. 

FSL_ 

17.26.9.31222 



Section 6. LOG OF HOLF 

Depth 

From 

n Feet 

To 

Thickness 
in Feel Color and Type of Material Encountered 

0 5 5 o i l soaked sand 

10 5 f ine a n h y d r i t i c sand 4 c lay 

15 5 f ine a n h y d r i t i c sand 4 c lay 

20 5 f ine gray anhy Bd, c l a y , 4 g rave l 

25 5 coarse grave l and gray c lay cement 

3D 5 gyp 4 red c lay or shale 

33 3 very Bhaley gyp. 

• 

,.r. 

• 

Section 7. REMARKS AND ADDITIONAL INFORMATION 

observation/monitor y 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. 

DrjJJJtf 

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, repaired or deepen. en this form is used as a plugging record, only Section 1(a) and Section . -ed be completed. 



Revued June 1972 

(A) Owner of well . 

STATE ENCINEER OFFICE 

WELL RECORD 

Section 1. GENERAL INFORMATION 

NAVAJO REFINING COMPANY 

Street or Post Office Address . 
City and State 

Drawer 159 
Owner's Well No. 

BID. ENGR. LUG 

22 

Artes ia , N fl 8B210 

Well was drilled under Permit No RA 6975 

a . _ _ £ 

and is located in the: 

i |\)F V. Mill V. ~itti V. of Section 9 Township 17«. Range 76F .N.M.P.M. 

b. Tract No.. . of Map No. of the . 

c. Lot No.. _ ro f Block No. .of the. 
Subdivision, recorded i n . . County. 

d. X= . 
t he . 

. feet. Y = . . feet, N.M. Coordinate System. . Zone in 
_ Grant. 

;B> Drilling Contractor S. D a l e Hughes 

Address RoutB 1, Box 193 A f Ar tes ia , NfH 88210 

. License N o . _ _ _ J Z _ L 

_B2completed .UHB l - t , '82Type tools A i r R o t a r y Size of hole J7_JZ__in. 

at well is_ 
3359 f t T o t _ d e p t h o f _ ,n 19 f t 

5 f t . 

Drilling Began 

Elevation of land surface or 

Completed well is 31 shallow CD artesian. M o n i t o r Depth to water upon completion of well 

Section 2. PRINCIPAL WATER-BEARING STRATA 

Depth 

From 

n Feet 

To 

Thickness 
in Feet Description of Water-Bearing Formation 

Estimated Yield 
(gallons per minute) 

16 18 2 gyp sand na 

Section 3. RECORD OF CASING 

Dumeter 
(mchesl 

Pounds 
per foot 

Threads 
per in. 

Depth in Feet Length 
(feet) Type of Shoe 

Perforations Dumeter 
(mchesl 

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 

1 c 1 
From 

n Feet 
To 

Hole 
Diameter 

Sacks 
of Mud 

Cubic Feet 
of Cement Method of Placement * 

0 1* . 8 3 hand T 

Ji 

Section 5. PLUGGING RECORD 

Plugging Contractor . 
Address 

No. 
DeDth in Feet Cubic Feet 

of Cement PlMgpnp McthnH No. 
Top Bottom 

Cubic Feet 
of Cement 

n . r » W P I I Pln^p-H 1 
Plugging approved by: 2 Plugging approved by: 

3 
State Engineer Representative 4 

FOR USE OF STATE ENGINEER ONLY 
Date Received Augufl t 1 9 , 1982 

Quad FWL FSL_t 

/ File Nn RA-6975 v „ Obaervation Location No. 17.26.9.31222 



Section 6. LOG OF HOLE 
Depth in Feet Thickness 

in Feet Color and Type of Materia] Encountered 
From To 

Thickness 
in Feet Color and Type of Materia] Encountered 

• *• h f i l l 

5 1 • i l soaked sand 

ID 5 gyp and c lay 

16 6 gyp and c lay 

18 2 anhydr i t i c sand, gravel 

19 1 gyp and c lay 

• 

t 1 

Section 7. REMARKS AND ADDITIONAL INFORMATION --. • — 
C2 

C ; 
PO 
l - - 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. 

INSTRUCTIONS: This fo r -hould be executed in triplicate, preferably typewritten, and submitted tr > 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 deepened When this form is used as a plugging record, only Section 1(a) and Section ; need be completed. 



3 

Revised June 1972 

STATE ENCINEER OFFICE 

WELL RECORD 

Section 1. GENERAL INFORMATION 

BELD ENGR. LOB ^ 

(A) Owner of well . NAUAJ0 REFINING COMPANY 
Street or Post Office Address . 
City and State 

Orauer J.59 
Owner's Well No _ L 

Artesia, N Pi 03213. 

Well was drilled under Permit No._ 

a. NF V. , Mill '/. _ _ 

RA fig 75 X 

. V, Shi Vi of Section. 

b. Tract No.. . of Map No.. of the . 

. and is located in the: 

_ Township 17 S Range 7f i F .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. 

Address Route 1, Box 199 A, Ar tes ia . N rl 88210 

License Nn UID 7<t9 

Drilling Began . 6/23/82 

Elevation of land surface or _ 

Completed well is 

_ Completed . 6 / 2 8 / 8 2 Type tools A i r R o t a r y _ Size of hole 7 7 / & n 

at well is "S^fi^ f t . Total depth of well 2D ft . 

C_ shallow C_ artesian. Ploni*tor 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 Fonnation 

Estimated Yield 
(gallons per minute) From To 

Thickness 
in Feet Description of Water-Bearing Fonnation 

Estimated Yield 
(gallons per minute) 

15 17 2 Anhyritic 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 PUC 20 15 20 

Section 4. RECORD OF MUDDING AND CEMENTING 
Depth 

From 
n Feet 

To 
Hole 

Diameter 
Sacks 

of Mud 
Cubic Feet 
of Cement Method of Placement 

0 7 z 8 3 Hand __ 

•» Section 5. PLUGGING RECORD 

Plugging Contractor . 
Address — 

No. 
Deoth in Feet Cubic Feet 

of Cement 1 P l n g f i n ; \ f p t h n r t 
No. 

Top Bot tom 
Cubic Feet 
of Cement 

1 " " W» l l P l i i £ fP i * 1 
Plugging approved by: 2 Plugging approved by: 

3 
State Engineer Representative 

! 
4 

Date Received August 19 , 1982 

File No RA-fiQ?1) x 

FOR USE OF STATE ENGINEER ONLY 

Quad FWL . FSL. 

. t u - O b s e r v a t i o n . Location No.. 17.26.9.31122 



Section 6. LOC OF HOLE 

Depth 

From 

n Feet 

To 

Thickness 
in Feet Color and Type of Material Encountered 

0 5 5 gyp uith anhydrites crystals 

XO 5 • • a a 

12 2 gyp and granular anhydrite 

15 3 anhydritic sand and clay 

17 2 a * ti « 

20 3 anhy sand uith limestone oravel 

*av 

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. 

____ 
^ t i l l e r 

INSTRUCTIONS: This fo— should be executed in triplicate, preferably typewritten, and submitted |r> *he appropriate district office 
of the State Engineer. A tions, except Section S, shall be answered as completely and accurat 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 ENCINEER OFFICE 

WELL RECORD 

Section 1. GENERAL INFORMATION 

Revised June 1972 

£IELDfENGR. L06 

(A) Owner of well. MAUA-0 REFINING C0P1PANY 
Drawer 159 

Owner's Well No. 2«f 

Street or Post Office Address 
City and State R r t B S j a , ! _ _ . 88210 

Well was drilled under Permit No _ RA 6975 X 7 and is located in the: 

a. C Vi qiil Vi ~t.l Vi Mhl Vi of Section 9 Township 17 5 Range 7fi F N.M.P.M. 

b. Tract No of Map No of the 

c. Lot No.. _ o f Block No. . of the. 
Subdivision, recorded i n . . County. 

d. X= . 
the. 

. feet, Y = . . feet, N.M. Coordinate System. . Zone in 
_ Grant. 

5. Dale Hughes (B) Drilling Contractor — 

A d d r e s 5 Route 1, Box 199A, Artes ia , M fl 88210 

License N o . _ J _ _ _ _ _ 

Drilling Began 7/5/82 

Elevation of land surface Hr 

Completed 7 / 5 / 8 2 Type t n n l t f l i r r o t a r y S i z e o f h o l e _ _ _ _ i n . 

at well is _ 3 6 2 _ _ _ f t . Total depth of well f t . 

Completed well is L— shallow CD 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 18 2 Anhy s a n d 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 PUC 20 15 20 

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 7 t 8 3 h a n d —. 

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 RA.6975 X 2 

FOR USE OF STATE ENGINEER ONLY 

Quad 

U s e _ finger— a H n i t >y»Hr ,n N o . 

FWL FSL. 

17.26.9.13322 



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 & gran, anhydri te 

ID 5 a n n n 

16 6 gyp £ d a y 

18 2 a n h y d r i t i c sand and grave l 

19 1 gyp and grave l 

• 

• 
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. 

• u rarer 

INSTRUCTIONS: This fo— 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 accun s possible when any well is 
drilled, repaired or deepen. .. When this form is used as a plugging record, only Section 1(a) and Sec tic , need be completed. 

/ j . . . . 



(A) Owner of well . 

STATE ENGINEER OFFICE 

WELL RECORD 

Section 1. GENERAL INFORMATION 

NAVAJO REF1MIMG COflPANH 

Revised June 1972 

EIELD ENGR. LOG 

Owner's Well No. _25_ 
Street or Post Office Address . 
City and State 

P r a t e r L59_ 
A r t P < - i s , N f l 38710 

Well was drilled under Permit Mr, BQ Z Q T i if ""i and is located in the: 

a. r Vi MF Vi T Vi ME Vi of Section 3 Township \ t S Range 76 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. . Zone in 
_ Grant. 

q . f l a l P M t i g h p g (B) Drilling Contractor 

Address Rnut.p 1 , Rny 199 A , Art.pqi a , M fl 83210. 

License Nn lilTl 7u9 

DrUling Began 7 / 1 3 / R 2 Completed 7 / 1 3 / 82 Type tools flir r o t a r y Size of hole 8 in 

Eievation of land surface or at well is 336*t f t . Total depth of w " 7t] f t . 

Completed well is 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 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 ic 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 POC 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 if hand r 

j * 

'" — • 
Section 5. PLUGGING RECORD 

Plugging Contractor _ 
A H H r p s e 

No. 
Denth in Feet Cubic Feet 

of Cement P l u j p n p M p t h n H No. 
Top Bottom 

Cubic Feet 
of Cement 

n „ r , W - l l P l „ E P P r t 1 
Plugging approved by: 2 Plugging approved by: 

3 
State Engineer Representative 4 

Date Received Augus t 1 9 , 1982 

File Nn RA-6975 X 3 

FOR USE OF STATE ENGINEER ONLY 

Quad FWL . FSL. 

t ) M O b s e r v a t i o n L o c „ i o n N n 1 7 . 2 6 . 8 . 2 A 2 4 1 



Section 6. LOG OF HOLE 

Depth in Feet 

To 
Thickness 

in Feet Color and Type of Material Encountered 

o i l soaked soil 

12 gyp 

15 gyp 4 clay 

17 anhydritic sand 

2D red gyp clay 

Section 7. REMARKS AND ADDITIONAL INFORMATION 

ro 

The undersigned hereby certifies that, to the beat of his knowledge and belief, the foregoing is a true and correct record of the above 
described hole. 

AL & Driller 

INSTRUCTIONS: This fo— ahould be executed in triplicate, preferably typewritten, and submitted t " 'he appropriate district office 
of the State Engineer, i rtions, 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 Sectioi. need be completed. 



Revised June [972 

(A) Owner of wel! 
Street or Post Office Address . 
City and State 

STATE ENCINEER OFFICE 

WELL RECORD 

Section I . CENERAL INFORMATION 

IMAUA30 REFINING COMPANY 
Drausr 159 

flELD. ENGR. LQG 

Owner's Well No. _2£_ 

Artssila, N n SB2in, 
Well was drilled under Permit No RA 6975 X ^ 

a. SE V. NE Vi SF Vi MF Vi of Section 

b. Tract No of Map No of the 

and is located in the: 

B Township _ _ 1 7 _ S — "'"e" 26 E 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. 

5. Pale Hughes (B) Drilling Contractor — 

Address R o u t e 1 , Box 199 A , A r t n s i a , N PI 88710 

License No UID 7^9 

Drilling Began 7 / 1 5 / B 2 Completed 7 / 1 5 /R7 Type tools fli r Hnt-.ary Size of hole S in. 

Elevation of land surface or at well is 13Si« f t . Total depth of well 20 ft . 

Completed well is G3 shallow CU artesian. Depth to water upon completion of well 3 ft . 

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 anhydri t ic 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 9 8 5 hand 

-

* 

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 Cenient No. 
Top Bottom 

Cubic Feet 
of Cenient 

1 
2 
3 
4 

Date Received A u g u a t 1 9 > l g 8 2 

File Nn RA-nQ7S X A 

FOR USE OF STATE ENGINEER ONLY 

Quad - FWL . FSL. 

. » „ O b s e r v a t i o n Location No 1 7 . ? f i . a . 2 & 2 A T 



Section 6. LOG OF HOLE 
Depth 

From 
in Feet 

To 
Thickness 

in Feet Color and Type of Material Encountered «• 

• 6 6 o i l soaked gyp 

ID «» gyp 

12 2 gyp S clay 

16 k gyp S clay 

IB 2 anhydr i t i c sand 

2D 2 gyp & gravel 

• — - . _ > _. . Section 7. REMARKS AND ADDITIONAL INFORMATION 

C 
ro 

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. 

Dtitier 

INSTRUCTIONS: This fo— should be executed in triplicate, preferably typewritten, and submitted i ~ 'he appropriate district office 
of the State Engineer. , :tions, except Section S, 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. 



a 

Revised June 1972 

(A) Owner of well . 

STATE ENGINEER OFFICE 

WELL RECORD 

Section 1. GENERAL INFORMATION 

mfl\;nin RFFTIMTMH nnmpomv 

£1ELD ENGR. I_Q£ 

Owner's Well No. 
Street or Post Office Address . 
City and State 

n r a h j p r 159 
- 3 3 -

artPBia, m m SH71 n 

Well was drilled under Permit No._ BO fi975 V q 

a. _ S £ _ K fj]FT ... K-SE ViJil£_ 

b. Tract No of Map No. _ 

. Vi of Section. 

. and is located in the: 

Township 1 7 g Rang" 7 6 E N M P M 

of the . 

c. Lot No.. _^pf Block No. . o f the. 
Subdivision, recorded i n . . County. 

d. X = . 
the. 

. feet, Y=_ . feet, N.M. Coordinate System. . Zone in 
_ Grant. 

<B) 

Add: 

Drilling Contractor. 5 . D a l e Hughes License No.. 

Rntit.P 1 , Rnx 199 0 , A r t . p p i a , HI W RR71 fl 

Drilling Began 7 / 1 5/R7 

Elevation of land surface or 

Completed well is 

Completed 7 / 1 5/R7 Tvpp tnnk AS -p B n f ^ r y Sin- nf hnlp R in 

at well is 3363 f t . Total depth of w e U _ _ _ 2 D f t . 

LOf. shallow O artesian. Depth to water upon completion of well 9 ft-

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) 

17 19 2 anhydri t ic 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 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 8 If h a n d _ 

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 

y 

Date Received August 1 9 , 1982 

File Nn RA-6975 X 5 

FOR USE OF STATE ENGINEER ONLY 

Quad FWL FSL. 

. n „ O b s e r v a t i o n Location Nn 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 

0 8 - 8 • i l soaked gyp 

13 5 gyp 

17 k gyp 4 clay 

19 2 anhydritic sand 

20 1 anhydritic sand & gravel 

m 

— « 

-

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. 

D Driller 

INSTRUCTIONS: This ff—* should be executed in triplicate, preferably typewritten, and submitted >~ the appropriate district office 
of tbe State Engineer. . :tions, except Section S, shall be answered as completely and accun - 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 

WELL RECORD 

Section 1. GENERAL INFORMATION 

NAVAJO REFINING C0P1PANY 

EJELD ENGR. LQ£ 
1 / 

Street or Post Office Address Orauier 159 
City and State A r t e s i a , M PI 88210 

Owner's Well No. 28 

Well was drdled under Permit Nn RA 69*75 X fi and is located in the: 

a NF % MF V. RF V. Rill V. n f S e r t i n n 9 Township 1 7 R Range PB 7 f i C N M P M 

b. Tract No of Map No of the 

c. Lot No.. . of Block No. .of the. 
Subdivision, recorded i n . . County. 

d. X= . 
t he . 

. feet, Y=_ . feet, N.M. Coordinate System. . Zone in 
_ Grant. 

( B ) n u l l i n g r n n t r a r t n r R , n a l p M l i g h p g 

Address P n u t p 1_ Rnv 1 qq o. a ^ t a e l a ^ ru m B R 7 i n 

License Nn Idn 7qq 

Drilling Began 7 / 7 / 8 2 Completed 7 / 8 / 8 2 Type ' " " ' ' A i r R o t a r y Size of h o l e _ _ 8 _ _ i n . 

Elevation of land surface or at well is 3JL6J f t . Total depth of well l f l f t . 

Completed well is SO shallow CD artesian. Depth to water upon completion of well____L0 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) 

ID 12 2 anhydr i t ic 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 3D 25 3D 

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 

• 10 8 1* hand _ 

* 

* 

Section 5. PLUGGING RECORD 

Plugging Contractor . 
A H r l r p « 

No. 
D e a t h i n Fee t Cubic Feet 

of Cement P l n f p i n p M r t h n r i No. 
Top Bot tom 

Cubic Feet 
of Cement 

r i a re We l l Plnppert 1 
Plugging approved by: 

u 
2 Plugging approved by: 

u 
3 

State Engineer Representative 4 

Date Received Augus t 19 , 1982 

File No.. 

FOR USE OF STATE ENGINEER ONLY 

Quad FWL FSL. 

Use Location Nn 1 7 . 2 6 . ° . 36223 



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 ti « e 

IB 2 a n h y d r i t i c sand & g r a v e l 

25 13 gyp 4 g r a v e l 

30 5 gyp 

* aev 

<4fcV 

Section 7. REMARKS AND ADDITIONAL INFORMATION cr. 
cn 

—_ — 
C - l ' 

c : 
1 • • 
r* • ' 

CJ -
- -', ;\ ~ j 

The undersigned hereby certifies that, to the best of his knowledge and belief, fhe foregoing is a true and correct record of the above 
described hole. 

INSTRUCTIONS: This fr""> 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; is possible when any well Is 
drilled, repaired or deepen .. When this form is used as a plugging record, only Section 1(a) and Sectk need be completed. 



Revised June 1972 

(A) Owner of well. 

STATE ENCINEER OFFICE 

WELL RECORD 

Section 1. CENERAL INFORMATION 

NAUA30 REFINING CDPIPANY 

flELD ENGft. LOQ 

Owner's Well No. _29_ 
Street or Post Office Address. 
City and Stale — : 

Drauer 159 
Artesia, N fl 88710 

Well was drilled under Permit Nr. BA 6975 Y 7 

a. -MF Vi Vi glil Vi Mill Vi of Section Q 

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.. _^>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 Route 1 , Bax 199 A, A r t e s i a , N PI 88210 

License No.. DO lk9 

Drilling Began 7/20/92 

Elevation of land surface or -

Completed . 7 / 2 1 / 8 ? Type tools A i r r n t a r y 

Completed well is JO shallow artesian. 

Section 2. PRINCIPAL WATER-BEARING STRATA 

. Size of hole 8 in. 

at well is 135J f t . Total depth of well 71 . 5 f t . 

Depth to water upon completion of welt 11 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) 

1 2 0 
21.5 1.5 Anhydr i t ic sand na 

f 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 

6 PUC 22 13 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 — 

Ji 

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 

File No.. 

August 19, 1982 

RA-n07S T 7 

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 . 9 . 1 3 4 2 2 



Section 6. LOG OF HOLE 
Depth in Feet Thickness 

in Feel Color and Type of Material Encountered 
From To 

Thickness 
in Feel 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 ic sand & gravel 

• w 

Section 7. REMARKS AND ADDITIONAL INFORMATION 

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. 

pilfer 

INSTRUCTIONS: This fc— should be executed in triplicate, preferably typewritten, and submitted f'the appropriate district office 
of the State Engineer. . :tions, except Section 5, shall be answered as completely and accurr s possible when any well is 
drilled, repaired or deeper,. .. When this form is used as a plugging record, only Section 1(a) and Sec tio. . need be completed. 



(A) Owner of well . 

STATE ENGINEER OFFICE 

WELL RECORD 

Section I . GENERAL INFORMATION 

NAVAJO REFINING COPIPANY Owner's WeU No. 

Revised June 1972 

EELD ENGR. IQ.G 

JSTJ 
Street or Post Office Address -
City and State 

Orak ie r 1 5 2 -
A r t P R i a , N M 88710 

Well was drilled under Permit Nn BA fiq*75 Y R and is located in the: 

a. NE v. NE vi Sul n NU vi of Section 9 Township 17 S Range 26 E N M P M 

b. Tract No of Map No ofthe 

c. Lot No.. JE of Block No. . o f the. 
Subdivision, recorded i n . . County. 

d. X = . 

the . 

. feet, Y=_ . feet, N.M. Coordinate System. * 7nnp in 

— Grant. 

5. Dale Hughes (B) Drilling Contractor-

Address R o u t e 1 , Box 199 A , A r t e s i a , N PI 88210 

License Nn UIO 7^9 

Drilling Began . 

7 / 7 7 / 8 7 

Elevation of land surface or — 

Completed well .is 

. Completed 7 / 2 7 / 8 7 Type mnU A i r R o t a r y size of hole_S . in. 

at well is 232LB ft . Total depth of well H 7 1 . 5 f t . 

shallow Q artesian. Depth to water upon completion of well 8 ft . 

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 anhydr i t ic sand 4 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 l» . 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 

1 
2 
3 
4 

Date Received Augus t 1 9 , 1982 

File N«A=fia75-X_8 

FOR USE OF STATE ENGINEER ONLY 

Quad FWL FSL. 

. n ) m » r m i r t n n Location No 1 7 . 2 6 . 9 . 1 3 2 2 2 



Section 6. LOG OF HOLE 

Depth in Feel Thickness 
in Feet Color and Type of Material Encountered 

From To 
Thickness 

in Feet Color and Type of Material Encountered 

0 5 5 o i l soaked grBvel, sand & gyp ( f i l l ) 

10 5 gyp 

15 5 gyp 

IB 3 gyp & gravel 

20 2 anhydr i t ic sand & gravel 

21.5 1.5 gyp & gravel 

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 tr> the appropriate district office 
of tbe State Engineer. . :tions, except Section S, shall be answered as completely and accun 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. 



Wells 31-38 also logged by 
Geraghty and Miller, Inc. 



Revised June 1972 

(A) Owner of well. 

STATE ENCINEER OFFICE 

WELL RECORD 

Section 1. GENERAL INFORMATION 

NAVAJO REFINING COMPANY 
Drawer 159 

BHLD E/iGR. LU; 

Owner's Well No.. 3 1 

Street or Post Office Address . 
Ciiy and State ARTESIA. N PI B821D 

Well was drilled under Permit Nn RA-6975-X—9 and is located in the: 

a. _ s i j V. - | \ [ £ _ H_S£ K - M £ W of S e c t i o n _ B _ _ _ Township 17 g Range 76 F N.M.P.M. 

b. Tract No of Map No of the 

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 ) n r i l l i n f . r - n n t r a n n r 5 . P , a 1 p H M g h P P 

Address Pt. 1 , R n y I U a , A r + . p g i a , M Pl . B f l ? m 

. License No UIO 7t<9 

Drilling Began 1 0 / 1 9 / 8 2 Completed 1 0 / 1 9 / 8 2 Type tools A u g e r Si2e of hole 8 . 

Elevation of land surface or at well is 33S5 ft. Total depth of well 22 

Completed well is G3 shallow CD artesian. Depth to water upon completion of well _ _ _ U 3 

. f t . 

. f t . 

Section 2. PRINCIPAL WATER BEARING STRATA 

Depth 

From 

in Feet 

To 

Thickness 
in Feet Description of Water-Bearing Fonnation 

Estimated Yield 
(gallons per minute) 

It* 16 2 dolomite gravel u gray-broun s i l t y clay 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 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 

0 12 8 k sx ^ 
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 Nn RA-6975-X-9 

FOR USE OF STATE ENGINEER ONLY 

Quad. FWL FSL. 

. ii«e O b s e r v a t i o n t N o 



Section 6. LOG OF HOLE 
Depth in Feet 

To 

Thickness 
in Feet Color and Type of Material Encountered 

brown topsoil with gravel 4 concrete 

brown s i l t y clay w white pebbles 
brown 
taw s i l t y clay dense 

tan s i l t v clay 

orav 6 i l t v clav with ovp & unweathered anhydrite 

_lfi. dolo gravel watBr bearinp seams w orv-brn s i l t v clav 

_2J3 5: hrnuin sandy s i l t y n l av 

J22- r p r l r l a y I . I P I I s n r t p r i 

SecUon 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. •Vhen this form is used as a plugging record, only Section 1(a) and Sectio. ieed be completed. 



CicraghtN & Miller, Inc 

31 

Well 1 Sample Log Page / of 

Project A/avAjo fve-tviery Location sWcorw of G=>L*y L^ndGu 

D r i l l i n g Contractor p. A^4e-r-a0^ D r i l l e r RccU^r-d Helper EAAi'e. 

Rig Type rrolUvsjS^ Hole Diameter S inches Drilling Fluid N/*\ 
, Date and Time /o/zi/gz. Date and Time 

Type of Sample S^a^oco ^ t ! i L D r i l l i n g Began 1:^0^ D r i l l i n g End v.oop 

Geraghty and M i l l e r Representative T Da-ucky T~ B-oo>re.4<: 

Blows per 
Sample Description 

Depth 
Feet to Feet 

? \ \ \ - V>r-DvJr̂  ¥typs»o\\ VJ] O\TSN^\ * C o n c r e t e O - Z 

• - - t>Cv.\r\e brov^m s'vWv/ d w v poov~\v s»<=>rAeci 2 . - 3 

fc>r\T^C krowr-i-Stl-Vv d w , do/YS t , \r. o p e p i c ' s ^ -

T-a.*A «v\x\y & \ J W . pW-sV'ic ^ tMa i -s^ - feVz. 

9- U-((o 
" p r s v V i | ( vd»v / «ivp'." ^ vn>«NtcM^riu\l\vinfe. sorted ftYz. — /^f 

4 - 4 - 6 
- 3 — 1 / ( — f y i » " J - ^ — 1 * * ' ^ 1 

q r * N b r o w v i c l a V , •SsfTora.'feci v / t o 

«/- ^ - e I T / * - H 
SKeiby Tot*. 

ZO - 2 2. 

/ 7 ' 1 J——— 

TeA day i ^eK •se.dcd, un-SA^or^Teci 2.0 - ZZ. 

i 



Revised June 1972 

(A) Owner of well . 

STATE ENGINEER OFFICE 

WELL RECORD 

Section I . GENERAL INFORMATION 

NAVAJO REFINING COMPANY 

£0-0 ENGR. LOG 

Street or Post Office Address Drawer159 
Owner's Well No. 32 

City and State . ARTESIA, N fl 98210 

Well was drilled under Permit Nn R A - 7 D 9 8 - X - 6 a m | „ located in the: 

a ME Vi NE M SE K NE M nf Sw.tinn B Township 17 5 R 3 n „ 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 ' i - e r " " ' " ' - ' " ' - c ; - HaTp Hnghpg 

Address P*. 1 , Rnv 199 A , flrt.PPia, N W 887111 

. License No UP 7U9 

Drilling Began . 10/20/82 r̂ r,.,.H 10/20/82 Typ.,™.. Quger 

Elevation of land surface or 

Completed well is C3 shallow artesian 

. at well is. 3363 . f t . Total depth of well 

Size of hole. 

2k 

Depth to water upon completion of well . 

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 sand 4 p e b b l e s w i t h 
h rn i . im qh r p r l ssnr ly s i l t y r.1 py 

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 22 17 22 

Section 4. RECORD OF MUDDING AND CEMENTING 
Depth 

From 
n Feet 

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 
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-6 

FOR USE OF STATE ENGINEER ONLY 

Quad. FWL FSL. 

. Ho Observation t <M-«nnn No I 
7X 2 i . ?. 2.V2.2-



Section 6. LOG OF HOLE 

Depth 
From 

n Feet 
To 

Thickness 
in Feet Color and Type of Material Encountered 

• 2* 2* Dark brown topso i l 

i* l i l t . brown s i l t y clay with unweathered anhydritB 

14 6 2 tan s i l t y clay 

6 6* 1 
T red s i l t y clay 

6± l D i u. I t brown s i l t y clay with pebble seam at bottom 

10* 13 2i tan s i l t y clay 

13 16 3 SSi^taiilx^xiait^x&xBBBB^B 

16 22 6 anhydr i t ic sand & pebbles with brn-red sdy, s i l t y clay 

22 2<+ 2 
1 * 

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. 

j y Driller Driller 

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 accurat '• possible when any well is 
drilled, repaired or deepen. . fVhen this form is used as a plugging record, only Section 1(a) and Sectio. .ieed be completed. 



l icragluy & Miller. Inr. 

Well ^% Sample Log Page jZ. of 

Project Nlava'^o ^dTmery Location 'St. 

Drilling Contractor D>. Anderson Driller Rcd^r-d Helper Eddi-n. 

Rig Type t-Ul\ow S^e^ Hole Diameter 6" inches Drilling Fluid >yA-
Date and Time /0/20/62. Date and Time 

Type of SampleSjl;4Ŝ «>«n. *SU«Jt»yDrilling Began 7 7 0 ^ Drilling End q.-ooâ  

Geraghty and Miller Representative T.D^ucUy T . ̂ uwc4re 

Blows per % Depth 
Feet to Feet 

£>a.rk Wm-oujn "Topsoil O - 2.V-? 

lt<^UV Wevufi S.\(T^ day >o[ InkycArcvej TVz. H 

3 , - 4 - 5 
-tars s'AW <=-Uv , UclVcW , t>oo<4y ->od«=l M " (o 

red -sUVy <day & -
j 1 

IIQVCT b n o u m ^ ' r l r v d » y , rnoTlJtd i p ©or lv- ioc-r t f i C"^2.~ 1 OVz 

o<-o,>»Me. ^ r - \ t i ( 

fa.iA WtVr^ cWy ^ S J M t a s a i i o v t l O V ? - 1 5 

S- 8 - / 2 
ara-Y S\Wy d».y , well sod"ed ^ Its^ 4«.*-v.-=>e_ / 5> ~ / (0 

7 - / 6 - / 7 n br-owfusW r d —drvJw ^ A r V d a y ( (0 ~~ 2 . Z 

z o - z \y 2 

7 - 8 - ^ T e d e c W / , v ^ t l U o d e c i , 4 r y < hav -d Z Z T / ^ - Z M 

r 



1 

Revised June 1972 

(A) Owner of well 

STATE ENCINEER OFFICE 

WELL RECORD 

Section 1. GENERAL INFORMATION 

NAUAJO REFINING CONPANY 
Orauier 159 

.BELDM. LOG 

Owner's Well No.. 33 

Street or Post Office Address 
Gty and State ARTESIA . N Fl 8S21D 

Well was drilled under Permit Nn RA 7098 . and is located in the: 

a NF Vi NF V. SE V. NE Vt nf C-rt inn 8 Township 1 7 S Rangf 2 6 E N M P M 

b. Tract No of Map No. • of the 

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. 

IB) Drilling Contrac- .ur_Sj_ D a l e Hughes 

A d d r e s s "t.iQny i_gq A. , Srtesia, N Pl 88210 

. License N o . _ k ! n _ I i t ? _ 

Drilling Began I?. : ~ . 7 S2 Completed 1 0 / 2 0 / 8 2 Type tools 

Elevation of land surface or at wel] is. 

Completed well is C l shallow O artesian. 

Section 2. PRINCIPAL WATER-BEARING STRATA 

fluqer Size of h o l e _ J L _ _ i n . 

f t . Total depth of well 1 2 i f t . 

Depth to water upon completion of well ^ 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) 

17 2± Anhy. sand with white gray s i l t y c lay NA 

Section 3. RECORD OF CASING 

Diameter 
Cinches) 

Pounds 
per foot 

Threads 
per in. 

Depth in Feet Length 
(feet) Type of Shoe 

Perforations Diameter 
Cinches) 

Pounds 
per foot 

Threads 
per in. Top Bottom 

Length 
(feet) Type of Shoe 

From To 

2 PUC< 18 13 18 

Section 4. RECORD OF MUDDING AND CEMENTING 

1 
Depth n Feet Hole Sacks Cubic Feet 

Method of Placement w 1 From To Diameter of Mud of Cement Method of Placement w 

0 12 8 <t SX Rose Gravel t ruck _ 

1 
— 

Section 5. PLUGC1NG RECORD 

Plugging Contractor . 
Address 
Plugging Method 
Date Well Plugged 
Plugging approved by: 

State Engineer Representative 

No. 
Depth in Feet Cubic Feet No. 

Top Bottom of Cement 
1 
2 
3 
4 

Date Received November 9 , 1982 

File No RA-7098 

FOR USE OF STATE ENGINEER ONLY 

Quad FWL FSL. 

. Use Observation Location Nn 17. 2L S? . 2 . ^ X 2 -



Section 6. LOG OF HOLF 

Depth 

From 

in Feet 

To 
Thickness 

in Feel Color and Type of Materia] Encountered 

0 <4 Broun topso i l 

1+ 13 9 l t brown s i l t y clay w anhy. 

13 gray s i l t y clay 

17 anHyd. esnd i n white gray s i l t y clay S red-tan clay 

17 2i red clay 

-

Section 7. REMARKS AND ADDITIONAL INFORMATION 

The undersigned hereby certifies that, to the best of his knowledge and belief, the foregoing is a true and correct record of the above 
described hole. 

INSTRUCTIONS: This form should be executed in triplicate, preferably typewritten, and submitted to the appropriate district office 
of the State Engineer. / tions, except Section 5, shall be answered as completely and accura' : possible when any well is 
drilled, repaired or deepen. »Vhen this form is used as a plugging record, only Section Ha) and Sectio. ieed be completed. 



CirrHRhty & Mi l l e r . I iu 

Well & 3 3 Sample Log Page 3 of 

Project NUv^o Re.9me.ry Location MP~ SCAary 6 £^We &*±*> 

'Drilling Contractor O. Av̂ cjg.r-sor> Driller RCck^rrA Helper E i l u 

Rig Type r^elUw Sry ̂  Hole Diameter 8* inches Drilling Fluid ^/A 
Date and Txme /"/zo/gz Date and Time 

Type of SampleS^dS^** ^UdUyDrilling Began /C 'DOA^ Drilling End 1 1 3 a 

Geraghty and Miller Representative T.D^o«iUy - T.'Sco^e.^e 

Blows per % Depth 
6 inches Recovery Sample Description . Feet to Feet 

/c-n 

QrsV t>r;4r\e -SiHv <-Uv u l k k 'red r torse grains / 5 ~ / 

7-8 ^pU4 'Spoo O 

red - d W • - - • • I? - is/? 

< 

- • ' ••• - ' — -



a 

Revised June 1972 

(A) Owner of well . 

STATE ENGINEER OFFICE 

WELL RECORD 

Section 1. GENERAL INFORMATION 

NAVAJO REFINING COMPANY 
Drauer 159 

HELD ti.'uK. Lu 

Owner's Well No. _3A. 
Street or Post Office Address 
City and State ARTESIA, N f l 88210 

Well was drilled under Permit Nn R A - 7 n 9 f l - X . and is located in the: 

a. _ S £ _ V. IMF V. NF tt nf Seetion P. Township 1 7 <S Range _ _ _ 2 £ _ F _ _ _ N . M . P . M . 

b. Tract No of Map No of the 

c. Lot No.. rof Block No.. .o f the. 
Subdivision, recorded i n . . County. 

d. X= . 
the . 

. feet, Y= . feet, N.M. Coordinate System. " Zone in 
**• Grant. 

r ialp Hughes (B) Drilling Contractor 

Address R t . Box 199A , A r t e s i a , BID aSJZUL 

. License Nn i.jp 7u0 

Drilling Began i n / 2 0 / 3 2 Completed 1 Q / Z D / 8 2 Type tools 

Elevation of land surface or 

Completed well is E l shallow LTJ artesian. Depth to water upon completion of well 

A n g e r Size of hole 8_ 

at well is TSfiT ft. Total depth of well 22 . f t . 

- 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 20 k Inhyd. sand i n gray s i l t y clay 5 gy 3 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 put 21 16 21 

Section 4. RECORD OF MUDDING AND CEMENTING 

i Depth n Feet Hole Sacks Cubic Feet Method of Placement • 
From To Diameter of Mud of Cement Method of Placement • 

0 15 , 8 5 sx Rose Gravel Truck 7 

s * 

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 

FUe Nn RA-7098-X 

FOR USE OF STATE ENGINEER ONLY 

Quad FWL . FSL. 

. ll«-Observation Location Nn 17. 1L .9, 2.42 ¥ 
J 



Section 6. LOG OF HOLE 

Depth 

From 

n Feet 

To 
Thickness 

in Feet Color and Type of Materia] Encountered ^ 

• 6 6 Broun t opso i l & f i l l 

6 ID Gray-brown s i l t y clay u i t h unueathered anhydrite 

ID 16 6 gyp i n s i l t y clay & unueathered anhydrite 

16 2D <• anhydr i t ic sand i n gray s i l t y clay & gyp 

2D 22 2 gray clay. 

* 

SecUon 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 l 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. , When this form is used as a plugging record, only Section 1(a) and Sectio. .ieed be completed. 



Cir r r t f ih ty & M i t l r r . Im 

Wel l Sample Log Page of 

Project Nlava^o RgPrnexy Location Cas^T ^k^ce JPCo[°*y 

Dri l l ing Contractor O-Av-N<Ut-soo Dr i l l e r rxCeka.rd Helper Ettli*. 

Rig Type rU\\ow SAe* Hole Diameter 8" inches Drilling Fluid H/A 
Date and Time 10-2.0 -&z. Date and Time 

Type of Sample S ^ S ^ ^ TS-UkyDrilling Began z •£> *,A* Dri l l ing End 3.'30p/i 

Geraghty and Miller Representative T.D-ao&Uy T . ̂ oo^e-le 

Blows per 
6 inches Recovery Sample Description 

Depth 
Feet to Feet 

3 
Gr.yy krou^ fvi&4:lei- •silly c(ay ^Vw^nTP. 

7 - 1 7.-Ik 

/ S - - / 7 

Very jsrvTflp 'S'lVyday ^ i / w*<a.TiWc»A AA\-|Ar'Tg. |0> 

2 6 - Z 2 



Revued June 1972 

(A) Owner of well . 

STATE ENCINEER OFFICE 

WELL RECORD 

Section 1. GENERAL INFORMATION 

NAUA30 REFINING COMPANY 

Street or Post Office Address . 
City and State 

Drawer 159 
Owner's Well No.. 35 

Artes ia . N fl 88210 

Well was drilled under Permit Nn RA 7098 X 2 . and is located in the: 

, SU) V. SE V. 5U1 V. NU) of Section 9 Township 1 7 5 Rang- 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 i n . . County. 

d. X= . 
the. 

. feet, Y= . feet, N.M. Coordinate System . Zone in 
, Grant. 

(B» " n t r n „ „ r , n , S. Dale Hughes 

A d d r e s s Pt. 1 . Box 199 A. Ar tes ia . N fl 88210 

License N o . _ M 9 _ ™ L 

Drilling Began 1 0 / 2 0 / 8 2 Completed 1 0 / 2 0 / 8 2 Type tools fluqer Size of hole § in. 

Elevation of land surface or at well is 3362 f t . Total depth of well 2J=3C f t . 

Completed well is [ 3 shallow O artesian. Depth to water upon completion of well 7. f t . 

Section 2. PRINCIPAL WATER-BEARING STRATA 

Depth in Feet Thickness 
in Feet Description of Water-Bearing Formation . 

Estimated Yield 
(gallons per minute) Frc" To 

Thickness 
in Feet Description of Water-Bearing Formation . 

Estimated Yield 
(gallons per minute) 

15 20 5 Dc-lo 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 

PVC 

Threads 
per in. 

Depth in Feet 
Top Bottom 

Length 
(feet) 

20 

Type of Shoe 
Perforations 

From 

15 

To 

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; 

0 14 8 1*7 SX Rose Gravel Truck -

i 

Section 5. PLUGGING RECORD 

No. 
Deoth in Feet Cubic Feet 

Plnppnj Mrthnrt No. 
Top Bottom of Cement 

Date Well Plugged ' .. 1 
Plugging approved by: 2 

3 
State Engineer Representative 4 

FOR USE OF STATE ENGINEER ONLY 
Date Received November 9 , 1982 

Quad FWL FSL 

File Nn RA-7098-X-2 n « . O b s e r v a t i o n t nr..inn Nn J 7 . 3 ^ • 



Section 6. LOG OF HOLE 

Depth 

From 

n Feet 

To 
Thickness 

in Feet Color and Type of Material Encountered 

0 2 2 Broun-ehite t o p f i l l 

2 5 3 brn-gry s i l t y clay u i t h gravel £ gyp 

5 10 5 l t . brn s i l t y clay u i t h gravel 

10 " * 1* l t . brn s i l t y clay u i t h gravel 

11* 15 3* uhite 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 uhi 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 l 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 accura1 - -. possible when any well is 
drilled, repaired or deepen. When this form is used as a plugging record, only Section 1(a) and Sectio. .ieed be completed. 



C.rraRluv & Miller. Int 

Well l 5 Sample Log Page ^ of 

Project N1=>VA'̂ O Re.Qr»e.ry Location "5W corner GL T€ .U y^lWn'ng 

D r i l l i n g Contractor D> • Av^cjcr^oo D r i l l e r Rv'̂ .U .̂T-rj Helper E i d ; * 

Rig Type t-U\\ow S T f ^ Hole Diameter 8" inches D r i l l i n g Flu id rV/A 
Date and Time /o-^o-fcz- Date and Time 

Type of Sample 6̂ 1 ;4S^«,«»> SsUJkyDri l l ing Begaii ^ - ' Z S ^ D r i l l i n g End - S W ^ 

Geraghty and M i l l e r Representative T . D^oeU y T > ^ooMtlg 

Blows per % Depth 
6 inches Recovery Sample Description Feet to Feet 

B r o w n w A ^ c 4 c J v M 0 ~~ 2 . 

IDOIVJO q r W »tr\Nj o U v \ > j / e»rsvel A ' S ^ «tvj io«"^ ' 2_ — S" 

J ' ' / / J Jlj 
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(A) Owner of wel! . 

STATE ENGINEER OFFICE 

W E L L R E C O R D 

Section I . GENERAL INFORMATION 

NAVAJO REFINING C0P1PANY 

Reviied June 1972 

4 

36 

Street or Post Office Address DraUiSr 152 
Citv and State ARTESIA, MB BB21Q 

Owner's Well No 

Well was drilled under Permit Nr, PQ 7119°, Y 7 and is located in the: 

. MF YA SE % _Sul— VA JUL! '/.of Section 9 Township 17 fi 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 i n . . County. 

d. X= . 
the. 

. feet, Y=_ . feet, N.M. Coordinate System. . Zone in 
_ Grant. 

;B) Drilling Contractor. 

Address 

q n a l o H n r j h p c . License No.. l i i n 7 u Q 

Drilling Began 1 0 / 2 1 / 8 2 Completed 1 0 / 2 1 / 8 2 Typ* tnnle A u o e r Size of h o l e _ § ^ _ i n . 

Elevation of land surface or at well is 3 3 5 0 * f t . Total depth of well Z5 f t . 

Completed well is E shallow CH artesian. Depth to water upon completion of well 2 ft . 

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) 

-11+ i * Anhyd. c layey and i n t i g h t gype c l j 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 PVC 17 12 17 

Section 4. RECORD OF MUDDING AND CEMENTING 
Depth 

From 
in Feet 

To 
Hole 

Diameter 
Sacks 

of Mud 
Cubic Feet 
of Cement Method of Placement 

0 11 8 k SX Rose Gravel Truck _ 

: 
* 

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-3 

FOR USE OF STATE ENGINEER ONLY 

Quad FWL . FSL. 

. U s e O b s e r v a t i o n Location Nn \ 1 . 2 f r f f , \ M ^ 



Section 6 LOG OF HOLE 
Depth 

From 
n Fee! 

To 
Thickness 

in Feet Color and Type of Material Encountered 

• <** Brouin s o i l & f i l l 

<** 8 3* l t brn s i l t y clay u i t h gravel 

8 H» 6 gray s i l t y clay 

m 15* 1* anhydr i t ic clayey sand i n t i g h t gyp clay 

15* 19 3* uhi te clay u i t h anhydri t ic nodules, gyp 

19 25 5 red-gray clay 

Section 7. REMARKS AND ADDITIONAL INFORMATION 

The undersigned hereby certifies that, to the best of his knowledge and belief, the foregoing is a true and correct record of the above 
described hole. 

^ D r i l l e r 

INSTRUCTIONS: This forr *<ould be executed in triplicate, preferably typewritten, and submitted tr appropriate district office _ 
of the State Engineer. All ons, except Section 5, shall be answered as completely and accurate. possible when any well it 
drilled, repaired or deepened, ivhen this form is used as a plugging record, only Section Ha) and Section 5 teed be completed. 



(,<THfiMt\ & MiHi-r. llH 

Well 1<<P> Sample Log Page (p> of 

Project NUVA^Q Emmery Location Uorrv^ u p T E L Mor^a^artku* 1 a.rj£r 

D r i l l i n g Contractor t>. Anderson D r i l l e r RCc.T-La.rri Helper Eddi-e 

Rig Type i^B|\6M STP^ Hole Diameter 8" inches Drilling Fluid M/A 
Date and Txme /o/^i/e-z. Date and Time 

Type of S a m p l e S j M S y - *5UJk>yDrilling Began 7 ' Z £ a ^ D r i l l i n g End 8: 

Geraghty and M i l l e r Representative T.D^>ocU v T . "SooN/cte 

Blows per % Depth 
6 inches Recovery Sample Description Feet to Feet 

l.ejVcV r»r*i*i« -svHsf <Aay y * j e \ " 8 

Otr̂ V -s'Jiy d ^ / UJ/ U S O U , red , ^ wkrfc r o a r s e «rsi>->s 
MM-̂ e-r t e i r i < \ y a - f s ^ c i r c U ^ c y -sand 

/ 0 - 8 - 7 

1 J * r 7 

YvVilTt qrjkv/ CUN/ iv/ i.r\kyciri4i'c tveckAeS, oivjpsu/^ / S / z " /<? 

r e d q r a v c d - ^ / <? ~ 2 < 
J 7 / 

«• 

.• 

_ > — .: 



Revised June 1972 

(A) Owner of well 

STATE ENCINEER OFFICE 

W E L L R E C O R D 

Section 1. GENERAL INFORMATION 

NAUAJO REFINING COMPANY 
D r a u e r 159 

Owner's Well No.. 37 

Street or Post Office Address 
City and State ARTESIA , N f l 88210 

Well was drilled under Permit No RA 7098 X k a n d is located in the: 

a. NE >/« SE v. 5U1 y. NUI y. of Section 9 Township 17 S 

b. Tract No of Map No of the 

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 

S. Palp Hnghps 

Rt. flox 199 A, Artssia, M H 6B21Q 

. License Nr. InT) 7tt9 

Drilling Began 1 f l / 7 l / B 2 

Elevation of land surface or 

Completed i n / 7 1 / f l ? Type tools. uger . Size of hole B_ 

at well is 33fiJ f t . Total depth of well-

Depth to water upon completion of well. Completed well is S ] shallow O artesian. 

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) 

11* 18 «v Anhydritic sand in l t . gray s i l t y t :lay u gyp NA 

Section 3. RECORD OF CASING 

Diameter 
I inches) 

Pounds 
per foot 

Threads 
per in. 

Depth in Feet Length 
(feet) Type of Shoe 

Perforations Diameter 
I 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 8 k sx Rose gravel truck 

-

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 Nn RA-7098-X-4 

FOR USE OF STATE ENCINEER ONLY 

Quad FWL . FSL. 

. . ^ O b s e r v a t i o n 7 ^ . , . . KM f 7 . 2 6 T . 



Section 6. LOG OF HOLE 
Depth 

From 
n Feet 

To 
Thickness 

in Feet Color and Type of Material Encountered 

0 2* 2* Brown t o p s o i l 4 f i l l 

2i 5 2* Dark brown s i l t y clay 

5 lk 9 L t . brn s i l t y clay 

ik 18 k Anhydr i t ic sand i n l i g h t gray s i l t y clay with gyp 

18 2D* 2* Tight gray clay 

wt 

-* 

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. 

JJVUler 

INSTRUCTIONS: This for 
of the State Engineer. AL 
drilled, repaired or deepened. 

" ould be executed in triplicate, preferably typewritten, and submitted f appropriate district office 
.ons, except Section 5, shall be answered as completely and accurate. possible when any well it 

When this form is used as a plugging record, only Section 1(a) and Section S iced be completed. 



Cirrrtghty & Miih-r. Im 

Well Sample Log Page ^ of 

Project M^VA'^O R<gPme.ry Location WE dorr**- l l L 

Dri l l ing Contractor b. Ay ĉUr-sor. D r i l l e r R c J ^ r d Helper Eil i -e 

Rig Type rU\\ aw S T P ^ Hole Diameter 8" inches Dri l l ing Fluid sf A-
Date and Time /fi/zi/e.* Date and Time 

Type of SampleS^<4S^«>n ^Ut>yDrillin,g Began / :oS Dri l l ing End 2:sS* 

Geraghty and Miller Representative T.'Dj.oc.Uy T . ^o-je-^ 

Blows per % Depth 
6 inches Recovery Sample Description Feet to Feet 

brcw>rs -To^sov i - -Till 0-~Z.^Z. 

J 

«v/p. /V - /8 

/ ? - 2cYe f^Wr ê ray clay wdl sorVel /8--2e>V 

i 

-



Revised June 1972 

(A) Owner of well . 

STATE ENCINEER OFFICE 

WELL RECORD 

Section I . GENERAL INFORMATION 

NAUAJO REFINING COMPANY 

BELD EI& i- Lou. 

Street or Post Office Address Orabier 159 
City and State ARTESIA . N fl 88210 

Owner's Well No. 38 

Well was drilled under Permit No RA 7098 X 5 and is located in the: 

a. SE '/« SE V. Sill V. Mill V. of Section 9 Township 17 S R a n g e 7fi F N M P M 

b. Tract No of Map No of the 

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 

q . r i a l p M M r j h p g 

Rt,. 1 , BnY 199 fl, Ar te«r ia , M Fl RR23.n 

. License No.. iim 7-49 

Drilling Began 1 0 / 2 1 / 8 2 Completed 1 0 / 2 1 / 8 2 Type tools 

Elevation of land surface or 

^uaer 

Completed well is E shallow artesian. 

Section 2. PRINCIPAL WATER BEARING STRATA 

Size of hole 8 in. 

at well is f t . Total depth of w.ll 2 3^ f t . 

Depth to water upon completion of well - 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) 

16 21 5 flnhydritic sand S dolo pebbles u i t i NA 

gray s i l t y clay 

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 
From 

in Feet 
To 

Hole 
Diameter 

Sacks 
of Mud 

Cubic Feet 
of Cement Method of Placement • 

0 15 _ 8 5 sx Rose Gravel Truck -

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 
1 

3 
4 

Date Received November 9 , 1982 

File Nn RA-7098-X-5 

FOR USE OF STATE ENGINEER ONLY 

Quad FWL . FSL. 

. Use1 O b s e r v a t i o n 
. Location No. J 



Section 6. LOC OF HOLE 
Depth 

Fiom 

in Feet 

To 
Thickness 

in Feet Color and Type of Material Encountered 

• t* k Brown topsp i l 

it ei 2* Brn s i l t y clay 

ID L t . brn s i l t y clay - s o f t 

1D 11 i Very hard Anhydrite 

11 16 5 gray s o f t s i l t y clay 

16 21 5 Anhydri t ic sand & dolomite pebbles u i t h dense gray s i l l 

21 234r 2* 
cloy 

Uery t i g h t qray clay marbled wi th anhydrite 

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. 

^r i l ler 

INSTRUCTIONS: This forr- Vould be executed in triplicate, preferably typewritten, and submitted tr 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, ./hen this form i ; used as a plugging record, only Section 1(a) and Section 5 teed be completed. 



(.craftluy & Miller. IIH 

Well ^ - 6 Sample Log Page fi of 

Project S lav^o R<ePmery Location Ea-sV Pruned T f £ L 

Dr i l l ing Contractor t>, A^cjcr-son D r i l l e r Rc^v^rrj Helper E i ! ; * 

Rig Type t4 o l\ow S T e ^ Hoie Diameter 8" inches D r i l l i n g F l u i d /y /A 
Date and Time IC-ZI-&Z- Date and Time 

Type of Sample5^4 S^*,* ^kc lkyDri l l ing Began D r i l l i n g End 

Geraghty and M i l l e r Representative T .D^ocUy T . ^ouvreA-e 

Sample Description 
Blows per % 
6 inches Recovery 

Depth 
Feet to Feet 

B roup ci "fcypsfc't \ 

i f f i Ugiun silly fr\»y =>°^ } poorly 5crW 

/ O - / 2 

g^f^y 'Se'Pr -s>'>rk/ eWy rodA'is^ T \ K \ ~ pg>or(y SoAeci. 11 .'">€' 
a!rvUsj 4rC-V-<c. ssu^ * cio(pr îf«^F',*UoU» wjener 

i^TefW w/ dense ara-V ^ (4>~2.1 2 o - 2 l l 4 

o- \ 3 - l 3 Z Z - Z V / i 



SAMPLE LOG 

W e l 1 # Navajo Refining Company - Monitor wells 

D r i l l i n g Contractor - D. Anderson, El Paso 

Rig - Hollow stem auger 8" diameter Spl i t spoon core barrel 18" 

> .'•CS.-Iri'-

Date <&~ /*s3-~3^ 

Depth 

- / 

Sample description 

Is 

^ / W ^ f - u r ^ - i : tffi^cj u > ~ + £ ( f / A v - ^ ^ r y . j j 

i 



SAMPLE LOG 

W e l 1 # Navajo Ref in ing Company - Monitor u s l l s 

D r i l l i n g Contractor - D. Anderson, E l Paso 

Rig - Hollou stem auger 8" diameter Split spoon core barrel 18" 

Date r^o- / Z f e s , c CZ /t<?/7&+ 

Depth Sample d e s c r i p t i o n 

i t 

^ 2 — 

/ / / 

ft 

ty-



SAMPLE LOG 

Well r_r£^_Z__ Navajo Refining Company - Monitor wells 

• r i l l i n g Contractor - D. Anderson, El Paso 

Rig - Hollow stem auger 8" diameter Split spoon core barrel 18" 

Date (^-/^-B^A o ^ Ot*"**? 

Depth Sample description 

Q^rcf ^SV/H . c j / t c j . 



SAMPLE LOG 

Well # 4 " Z Rlavajo Refining Company - Monitor wells 

D r i l l i n g Contractor - D. Anderson, El Paso 

Rig - Hollow stem'auger 8" diameter Sp l i t spoon core barrel 18" 

Date 

(0-1 
> o 

Depth Sample d e s c r i p t i o n 

(D~ /cr £>o, / ~ ' a ^c?- i data/* >" 
f^'k ^-f- 0^ ffifity q-c/atf - -jS/ffc--

/y jr f / —~y 



SAMPLE LOG 

V.-

5 -̂sr«-

•'7r;-v-.T.*.?.v. 

Well # Navajo Refining Company - Monitor wells 

O r i l l i n g Contractor - D. Anderson, El Paso 

Rig - Hollow stem auger 8" diameter Split spoon core barrel 18" 

Date C k ' I C t f ' ̂ -/WX-

Depth Sample description 

i 

ZZ? Dri 0 l / l ? J ^ J ~ Tjt> 



Well # ^ ^ f " Navajo Refining Company - Monitor wells 

D r i l l i n g Contractor - D. Anderson, El Paso 

Rig - Hollow stem auger 3" diameter Split spoon core barrel 18" 

Date 7 " / 7 ' ^ 'Olan^ - ^ f ^ ^ C 
Depthy Sample J J e s c r i p t i o n ' 

Z - • . — 

^ - id afar' 
y 

ZO \CriAr-

ff- 7^ 
/ /-



Well f-Javaja Refining Company - Honitor wells 

D r i l l i n g Contractor - D. Anderson, El Paso 

Rig - Hollow stem auger 3" diameter Split spoon core barrel 18" 

Hate fl>*tAr<t •c c/> 
7- J^dt 

Depth Sample d e s c r i p t i o n % J / & / 

sqjfcf^JL. J*fr 

% tfri/ sly si lip u) trW* stcs - drzi 

i i 

10 

tjnf SUdp U) Very /* e>- ^e,S -

/ ^ m ^ ^ . / l i r y —• ! 

27 

a. 

r 
T*/U ^ 11/-8 



Well :r ^J-b Navajo Refining Company - Honitor walls 

O r i l l i n g Contractor - D. Anderson, El Paso 

Rig - Hollow stem auger 3" diameter Split spoon core barrel 13" 

Depth Sample description Q^-le^ <Tr-f-Jl S-t J ^ 

JA 

n ^ Vs?-e 

22>-



41 
'Jell # fJavajo Refining Company - Honitor wells 

Drilling Contractor - D. Anderson, El Paso ? 

Rig - Hollow stem auger 3" diameter Split spoon core barrel 13" 

Oste < { ] ^ / f i f jJ-W/- U / e 

2 :cS 
Depth emple descripticn 

5 

I I s • 
/3 *>!Qr&^/yjftt6$ Jttti* 

IJ?. 

1 ^J?« 

I 
1 
1 I B/feh / 7-r i 

i 

1 
: 



LOG 

Well # AA Navajo Rnfining Company - Honitor wells 

D r i l l i n g Contractor - D. Anderson, El Paso 

Rig - Hollow stem auger 3" diameter Spl i t spoon core barrel 13" 

Date 6/8/83 11:15 am 

Depth Samols description 

0 - 5 
! 

i F i l l - clay & gravel 

5 - 6* Red clay - f i l l ? 

6*- 8 Blk n i l stained s o i l or f i l l Rec. !• lost *' 

! 8 -
i 

9* Heavy HCR (hydrocarbon residue) i n 
Rec. 1' 1st *• 

gypsum - o i l ador 

j X- 10 D r i l l gyp 

; I D -
i 

11* I . l 1 gyp o i l odor . k ' gyp & red clay o i l odor 

H i - 13 .5' porous gyp heavy 'gasoline odor. 1' gyp with 
gasoline odor 

13 - 1 ^ ' .5* porous gyp gasoline dripping. 1' gyp 

- 16 .3' porous gyp with free gasoline, 
gasoline odor. Tr gray clay 

1.2' gyp s l i par 

16 - 17* 1' gyp & 1st gravel with gasoline. .5' gyp no ador 

17* - 19 gyp & 1st gravel - water 

19 - 19* D r i l l gyp 

19*-- 21 1.2* gravel & gypjwater. .3' dry gravel - solid 

21+ l\io go core. Rec. + .25' very crs gravel & gyp 

f,n 

cc-t 

; ^Xk : - J . V > yi,,, >0^ 

3 



Ulell # AA PJavajo Refining Company - Monitor wells 

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 barral 13" 

Date 6/8/33 11:15 am 

Depth Sample description 

0 - 5 
! 

i F i l l - clay & gravel 

5 - 6* Red clay - f i l l ? 

6*- 8 • Blk o i l stained s o i l or f i l l Rec. 1' los t *' 

8 - 9* Heavy HCR (hydrocarbon residue) i n oypsun - o i l odor 
Rec. 1' 1st *' 

! 9 * -
10 D r i l l gyp 

; I D - 11* 1.1' gyp o i l odor .£+' gyp i red clay o i l odor 

- 13 .5' porous nyp heavy gasoline odor. 1' gyp u i t h 
gasoline odor 

13 - l t r * .5' porous gyp gasoline dripping. 1' gyp 

i ^ - 16 .3' porous gyp uith free gasoline. 1.2' gyp s l i por 
gasoline odor. Tr gray clay 

16 - 17* 1' gyp & 1st gravel with gasoline. .5' gyp no odor 

! 17* - 19 gyp & 1st gravel - water 

19* D r i l l gyp 

: 19* - 21 1.2' gravel a gyp;water. .3' dry gravel - solid 

21+ f'Jo go core. Rec. + .25' very crs gravel & gyp 

i 



DETAILS DF 'JELL CGT-JSTRL'CTID.'J 

Date 6/8/83 Us 11 -T A A 

Company "Java jo Refining 

Ground Laval 

6" PVC casing 

gravel and f i l l 

c l a y 3 9 3 1 icT/Et: 

,6 f t . 

Casing Elav. 3369.79 

(high point of cut) 
Elev. 3359.19 

Perforated section ' si 

gravel pack 

20. 25~" 

31ank casin: 
TD 2 

. »I 

J 

, J 
5 
° 

« 
» 
* < 
t O 

a 0 

a 
p ">( 
» &< i - — • • 4 

* • ! 
» 

• •»- 1 



SAMPLE LOG 

Well # A3 FJav3ja Refining Company - Monitor walls 

[Drilling Contractor - 0. Anderson, El Paso 

Rig - Hollow stem auger 3" diameter Split spoon core barrel 18" 

Dats 6/9/83 7:15 am 

Depth Sample description 

0 - 9 ! Soil - F i l l - Red 

9 - io* ; dk. gry gyp & clay with 
s l i gas odor 

1st pebbles and blk HCR seams. 

1D*~ 12 : gravel -fcrs 1st pebbles in gyp) free gasoline 

12 - 13* crs. 1st pebbles i n gyp free gasoline 

13*- 15 : crs 1st pebbles i n gyp Free gasoline 

\15 - 16* gyp & med gravel - gasoline & water 

16* - 19* D r i l l gyp 5 gravel 

I .9 

Ze-

C-C 

NS 
;V 
V 

TP 

• i V',. i : 

OIL ^ m 2 j i ^ : : m DMSION 
SANTA FE 



•Jell AS FOavaio Refining Company - Honitor wells 

D r i l l i n g Contractor - 3. Anderson, El Paso 

Rig - Hollow stem auger 3" diameter S p l i t spoon core barrel 13" 

Date 6/9/33 7:15 am 

Depth Sample d e s c r i p t i o n 

D -
1 

9 j Soil - F i l l - Red 

9 - i o * : dk. gry gyp & clay with 1st pebbles and blk HCR seams, 
s l i gas odor 

10* - 12 : gravel -fcrs 1st pebbles in gyp) free gasoline 

j 12 - 13* crs. 1st pebbles i n gyp free gasoline 

U3* - 15 . crs 1st pebbles in gyp free gasoline 

'. 15 - IS* gyp & med gravel - gasoline & water 

16* - 19* D r i l l gyp 5 gravel 

'. ';-ci'J' 
..'.-.i i <xc 

TP 



DETAILS CF L'ELL CC:J5TRUCTI 

Date 6 / 9 / 9 3 V i a l 1 A3 

Company ''Javalo R e f i n i n : 

1.6 f t . 
Ground Laval 

6" PVC casing 

gravel and f i l l 

clay seal 
9.5 

Perforated section 

gravel pack 

13. 5ft, 

Blank casinc 
TD 

19.5 
f t 

>! 

A 
•sj 
' M' 

I ! 

• / 
* 

it' 

i • 

J 1 J 

a t . > 

3 \ '0 
0 i \ • 

j * 

: j O 

jo 

\'t 

—% 

» « 
i o 
a a 
5 
P 
t o 

b • i 

fc a 

6 

Casing Elevation 3369.73 

Elev. 3353.18 



Well # AC 

SAMPLE LOG 

Navajo Refining Company - Honitor wells 

• r i l l i n g Contractor - 0. Anderson, El Paso 

Rig - Hollou 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 

D -. 5 ! F i l l d i r t . Top l t red s o i l C 3 51 

5 - 8 Lt red s o i l . Top gravel 3 8 1 

8 - ID . gravel & " red s o i l 

10 - 12* gravel & red s a i l or clay - top gyp gas adar 

12* - 13 D r i l l gyp 

13 - 1"* .5' gyp u gas & uater some gry clay l ' gyp 

1 5 * - 17 l .k< gyp uet . 1 * dry gyp 

,-.•<*> 
_. A- ;"-/ . / ' / / 

%m OS '015 " 
OIL CON3i.iiV.Vt ii)N !)!V!SION 

SANTA FU 

n 
I "* 

T D 

4 



Well =* AC Navajo Refining Company - Honitor 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 13" 

Date 6/9/83 ID am 

Depth Sample description 

0 5 ! F i l l d i r t . Top l t red s o i l :§ 5' 

5 - 8 Lt red s o i l . Top gravel 3 8' 

a - ID gravel & ' red s o i l 

j ID - 12* gravel 5 red s o i l or clay - top gyp gas odor 

| l 2 * - 13 D r i l l gyp 

13 - l H * .5' gyp w gas 3 water some gry clay 1' gyp 

14* - 15* gyp & gry clay. S l i gravel In*--r water 

15* - 17 1.41 gyp wet .1' dry nyp 

1 
1 

ti-

TD 



DETAILS CP 'JELL CDi j ET R UCT I DN 

Date 6/9/83 IJall AC 

Company '"Java jo Refining 

Ground Laval 

6" PUC casing 

gravel and F i l l 

clay seal 
0 f J 

Perforated section 

gravel pack 

15.Cft 

Blank C3sin; 
TD 

1.1 f t , 

' Ji 

51 

Vr 
// :* • 

i t , 

!»; 

' ' J 

! 
! t » 

0 i 
. P 

j !* 
- i 

t 
a 

1." i» © 

c 

» « o 
a a 
a <» P 
9 
b • 

c 
i 

Cas ing E l e v . 3369.6D 

E l e v . 3368.5 



Ulell # AD Navajo Refining Company - Honitor wells 

D r i l l i n g Contractor - D. Anderson, El Paso 

Rig - Hollow stem auger 9" diameter Split sppon core barrel IS" 

Dats fi/q/83 1:55 pm 

Depth Sample description 

D - 7 j _ ! 
'2 ; 

F i l l 

7*- 11* Sandy gravel 

1 1 * - 12 D r i l l gyp odor gas 

12 - 13* gyp hi 1st pebbles (gravel) gasoline - f a i r porosity /" 

13* - 15 gyp ui anhydrite pes - no gravel. Fair to poor porosity 
Ddor gasoline 1' - (\!o odor bottom .5' 

15 - 16* gyp w anhydrite pes - water 

16* - 17* gyp w anhydrite pes - water 

17* - 19 gyp TD 

I';' -. 

\ 

A S S * 

20-

WiAR OS 1985 

08L CONSERVATION DIV1S80.N 
SANTA EE 



Well # AD rtavajo ^ - f i n i n g Company - Monitor walls 

D r i l l i n g Contractor - 3. Anderson, El Peso 

Rig - Hollow stem auger 3" diameter S p l i t spoon core barrel 13" 

Date 6/9/33 1:55 pm 

Depth Sample description 

• - 7-̂  '2 ; F i l l 

7* - H* Sandy gravel 

11* - 12 D r i l l gyp odor gas 

; 1 2 - 13* gyp w 1st pebbles (gravel) gasoline - f a i r porosity 

j 13* - 15 gyp w anhydrite pes - no gravel. Fair 
Odor gasoline 1' - f-Jo odor bottom .5' 

to poor porosity 

15 - 16* gyp w anhydrite pes - water 
! 

16* - 17* gyp w anhydrite pes - water /rv 
-

17* - 19 gyp TD 

i 

j 
j 



DETAIL ILL CDPJSTRL!CTIC-J 

Date 6 / 9 / 3 3 ' J e l l # AO 

Company r.>avaio R e f i n i n : 

Ground L e v e l 

6 " PUC c a s i n g 

g r a v e l and F i l l 

c l a y s e a l 9 .0 f v 

1.5 

77; 

l a s i n g E l e v . 3370.59 

E l e v . 3368.99 

P e r f o r a t e d s e c t i o n 

gravel pack 

lS.OFt^ 

Blank casino 
TD ~19 f t 

> :» 
,J 

', 3 o 
t 
jo » 
\ l 

e 

« 
* 
» « 
i o 
a a 
S 9 
r " 

4> 

i 

- — - — -—• 
1 

<• *l 
9 d 

1 

•' • •-.». . 



Well # AE 

SAF1PLE LOC 

PJavajo Refining Company - Honitor wells 

D r i l l i n g Contractor - D. Anderson, El Paso 

Rig - Hollow stem auger 3 M diameter Split spoon core barrel 13" 

Oate 6/10/83 7:15 am 

Depth Sample description 

0 - 5 | F i l l & s o i l 

5 - 7 Gry clay & gyp 

7 - 9 Gry clay & gyp - change at bottom 

9 - 10 D r i l l t> 

10 H i granular gyp & anhy .8'. porous gyp ,H5' 
in whole core 

gasoline 

i 1 1 * - 12.7 med gravel & gyp - porous gasoline 

127 - l * t 2 1' med gravel & gyp. .5' gran gyp. gasoline 

l * t 2 - 15 gravel & gyp gasoline 

15 - 16* 1' grav seams i n gyp. . 3 ' gyp w water 

16* - 18 gravel & gyp u water, tr' t i g h t gyp 

18 - 18 hard gyp 

18 3 - 2D3 D r i l l hard gyp 

i> — 

1 

i j i i i i . ill.!' 

SAN SA FE 

fir 

/a-. 

T O -a*** 



Well ? AE Navajo RGfinino Company - Monitor walls 

D r i l l i n g Contractor - D. Anderson, El Paso 

Rig - Hollow stem auger 3" diameter Spl i t spoon core barrel 13" 

Dats 6/10/83 7:15 am 

Depth Samoie description 

0 -
1 

5 j F i l l & s o i l 

5 - 7 Gry clay & gyp 

7 - 9 Gry clay & gyp - change at bottom 

i g 

I 
- 10 D r i l l 5 •• 

|10 11* granular gyp S anhy .3'. porous gyp .H5' gasolinE 
in whole core 

1 i i * 
! 

- 12.7 med graval a gyp - porous gasoline 
j 

127 - I H 2 ' 1' med gravel & gyp. .5' gran gyp. gasoline /o-. 

~iV- - 15 gravel i gyp gasoline 

15 - 16* 1' grav seams i n gyp. .3' gyp w water 

16* - 18 *' gravel h gyp w water, v' t i g h t gyp 
IS-

18 - 13 B hard gyp 

,18° - 20 3 D r i l l hard gyp 

- - - • • - -



DETAILS OF 'JELL C0i\15TRL!CTIGrj 

Data 6 / 1 0 / 3 3 Us11 £ AE 

Company "Javaio Refining 

Ground Level 

6 n PUC casing 

gravel and f i l l 

clay seal 
9.3 r v 

2.1 f t . 

i 

i i 

V 

Casing Elsv. 3368. 

•Elev. 33S6.57 

Perforated section 
•31 

gravel pack 

19.3 Ft-

Slank casino 
TD "20.3 Ft 



Well AF Navajo Refining Company - Honitor wells 

D r i l l i n g Contractor - D. Anderson, El Paso 

Rig - Hollau stem auger 3" diameter Split spoon core barrel 18" 

Date 6/10/83 ID: 30 am 

Depth Sample description 

0 -
7 + 1 

F i l l - <57*' top gry clay (gyp) & pebbles 

7*- 11 HCR stained gyp u crs pebbles Top gasoline section 

11 - 12* gry gyp u med gravel - gasoline saturated 

12* - 13 gry gyp ui med gravel - gasoline saturated 

,13 - 13* D r i l l gyp 5 gravel 

|13* - l k D r i l l gyp 
! 

lk - 15* gry gyp u med gravel 1.2' uater. Hard gyp .3' io~ 

15* - 17* D r i l l gyp 



Well -4 AF Navajo Refining Company - Monitor wells 

D r i l l i n g Contractor - D. Ancisrson, El Paso 

Rig - Hollow stem auger 3" diameter S p l i t eooon core barrel 18" 

Date 6/1D/83 10 : 3D am 

Depth Sample description 

0 -
* | 

F i l l - '̂ 7* •' too gry clay (gyp) & pebbles 

7* - i i HCR stains d gyp u crs pebbles Top gasoline section 

11 - 12* . gry gyp LJ med gravel - gasoline saturated 

! 12* - 13 gry gyo w med gravel - gasoline saturated 

13 - 13* D r i l l gyp £ gravel 

•13* - 14 D r i l l nyp 
! 

1H - 154- gry nyp w msd grovel 1.2' uatsr. Hard gvp .3' " 
i 

^15* - 17* D r i l l gyp 

1 . . — r 

j 

i 

I 



DETAILS JF 'JELL CONSTRUCTION 

Date P / i n / 3 3 

Company '"Java in Rafininc 

1.8 f t 
Ground Leval 

6" PUC casing 

gravel and f i l l 

clay seal 
74- ̂  

Perforated section 

gravel pack 

16± f i 

Blank C3sin 
TD fT 

TT. 

'Jell 

Casing Elev. 3370.03 

Elev. 3358.23 

mm. 



SAMPLE LOG 

Well # AG Navajo Rnfining Company - Monitor uells 

D r i l l i n g Contractor - D. Anderson, El Paso 

Rig - HDIIOLJ stem auger 3" diameter Split spoon core barrel 13" 

Date 6/10/83 3:00 pm 

Depth Sample description 

0 - 7* gravel & clay 

7*- 9 gyp & clay - t i g h t 

9 - 10* gyp 5 clay - sl i g h t odor. Tight clay last 

10-* - 12 gyp and gry clay no f l u i d 

12 - 13* gyp & gry clay I I it 

13*- 15 gyp & gry clay 

15 - 16* gry clay & gyp 

0 fl"*-

16* - 18 gry clay & gyp .5*. gry sand 1' s l i uet at bottom 

18 - 19* gry sand 1.41 

19*- 2D d r i l l gyp 

2D -

2lf--

21* 

"22 

.6' sand uet 

'"Dril l "to TD" 

.9' gyp & clay uater 

'1 

13 

Z3-



Well # AG iJavajo Refining Company - Honitor walls 

D r i l l i n g Contractor - D. Anderson, El Peso 

Rig - Hollow stem auger 3" diameter Spl i t spoon core barrel 13' 

Date 6/1D/83 3:00 pm 

Depth Sample description 

D - 1 2 gravel & clay 

7* - 9 gyp h clay - t i g h t 

9 - 10* gyp 5 clay - sl i g h t odor. Tight clay last 

10* - 12 gyp and gry clay no f l u i d 

12 - 13* gyp a. gry clay II II 

II 

15 - 16* gry clay & gyp 

164- - 18 gry clay h gyp .5'. gry sand 1' s l i uet at bottom 

18 - 19* gry sand 1.4' gyp & gry 'clay .1' f l u i d in ss water 

19* - 20 d r i l l gyp 

20 - 21* .6' sand wet 

l l * " - 22 D r i l l "to TD 

,9' gyp & clay water 
--1 



DETAILS DF 'JELL CONSTRUCTION 

Data 6/10/33 'Jell # ag 

Company Navajo Rafinin: 

Ground Level 

6" PUC casing 

gravel and f i l l 

clay seal 
12 f t -

Perforated section 

gravel pack 

21 f t . 

Blank casino 
TD " 22 f T 

1.0 

; » 

Casing Elevation 3365.70 

Elsv. 3365.7 

I ! 

77; 



SAMPLE LOG 

- j e l l # AH luavajo Refining Company - Monitor wells 

D r i l l i n g Contractor - 0. Anderson, El Paso 

Rig - Hollow stem auger 3" diameter Split spoon core barrel 18" 

Date 6/11/83 7:3D am 

Depth Sample description 

D - <•* i Crs gravel f i l l & valley f i l l 

5 gry clay & gyp 

5 - 6* Pnk sdy clay & gravel 

6*-

i 

8 Crs gravel 5 gyp 

9* gyp - dry - na gravel 

9* - 11 gyp & gry shale - no gravel 
. Ji? 

11 - 12* gravel & gran, gyp & gry shale. Tr f l u i d odor gas , ^ j A/<S 

12* - lk .2' gravel, gyp « gry shale. 1.3' med gravel & gyp 
no free f l u i d 

j l k - 15* gyp, gry shale & gravel fanes .1' thick, s l i odor 
no f l u i d 

|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 - w ater 

!20 - 20* D r i l l 

20* - 22 clay & gyp - t i g h t - no f l u i d . Red shale on bottom 
- 'x • 

— : ,TD ' . . 

if* 

Ji-i ll" La 



SAMPLE LOG 

Well ~ AH Navajo Rafining Company - Honitor wells 

D r i l l i n g Contractor - 0. Anderson, El Paso 

Rig - Hollow stem auger 9" diameter S p l i t spoon core barrel 18" 

Date 6/11/83 7:3D am 

Depth Samoie description 

0 - <4 ; Crs gravel f i l l & valley f i l l 

- 5 gry clay & gyp 

5 - 6* Pnk sdy clay 5 gravel 

! 6* 
! 

- 8 Crs gravel & gyp -

! 8 
I - 9* gyp - dry - no gravel 

; 9* 
i 

- 11 gyp k gry shale - no gravel 

11 - 12* gravel & gran, gyp & gry shale. Tr f l u i d odor gas 

12* 
i 

- Ik .2' gravel, gyp i gry shale. 1 
no free f l u i d 

.3' med gravel & gyp 

|lH "- 15* gyp , gry shale a gravel fones . 
no f l u i d 

1' thick. s l i odor 

- 17 gyp , gry shale - dry. Tr sand on bottom 

117 - 18.5 clay & gyp s l i wet 

• 18* - 20 l t red clay S gyp - w 3tar 

120 - 20* D r i l l 

20* - 22 clay i. gyp - t i g h t - no f l u i d . Red shale an bottom 



I 

V 
DETAILS DF 'JELL CDNSTRL'CTICM 

Date 6/11/83 

Company Navajo Refinin: 

Uell # AH 

1.75 f t . 
Ground Laval 

6" PUC casing 

gravel and f i l l 

clay seal 
12 Ft-

Perforated section 

gravel pack 

21 f t -

Slank casing 
TD '22 f t 

Casing elevation 3357.25 

Elev. 3365.5 

T T v v 

••/* 
* b 

> !» 
1 i ' 

J 
4 

3j ) 
*: »i 0 

-> ^ J 

. ! » 1 

'a-
# 
J »i 
•3 O 

'» f • 
*> 
• » 
* « 
t O 

a 6 
4 

# 
p - — — •i 

*j 
# cj • 1 • -j& '-^Mfr:^.-, 



LOG 

Well ft AI (\lavajo Refining Company - Monitor wells 

D r i l l i n g Contractor - D. Anderson, El Paso 

Rig - Hollow stem auger 3" diameter Sp l i t spoon core barrel 13" 

Date fi/u/B-j m-35 am 

Depth Samoie description 

D - 9 |Valley f i l l 

9 - 10* clay & gyp - no f l u i d ; no gravel 

ID* - 12 1' clay & gyp. .5' gyp & gravel odor gas 

12 - 13* 1' gyp & gravel - s l i orior- damp. .5' hard dry gyp £ 

13* - 15 .5' gyp 5 gravel - water ; 1' red clay & gyp dry 

; i5 - 15* D r i l l 

; i 5 * - 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 t i g h t 

18 - 20 D r i l l * 
TD 

si: ^ 

rioter 

\ • 

2C~rs 

r A ' -. 
bL vim--: x.t.&H mvmiw 

4 



Well - J i AI Navajo Refining Company - Honitor wells 

D r i l l i n g Contractor - D. Anderson, EI Peso 

Rig - Hollow stem auger 3" diameter S p l i t sooan core barrel 13" 

Date fi/ll/81 IP:35 am 

Depth Samoie description 

D - 9 j! Valley f i l l 

9 - 10* clay £c gyp - no f l u i d ; no gravel 

10* - 12 1' clay & gyp. .5' gyp & gravel odor gas 

12 - 13* 1' gyp & gravel - s l i arJor- damp. .5' hard dry gyp £ 

13* -
i 

15 .5' gyp & gravel - water ; 1' red clay & gyp dry 

; i5 -
i 

15* D r i l l 

15* - 17 *' gyp & r^d clay u gravel - wtr. t-' 
w gravel 

dk gry clay & gyp 

'17 - 18 gyp w l i t t l e gravel at top. Balance t ight 
i 

18 - 20 D r i l l * 
I TD 
I 



DETAILS OF 'JELL CONSTRUCTION 

Dats 5 / 1 1 / 8 3 Uell # AI 

Company Navajo Refinin: 

Ground Laval 

6" P\JC casing 

gravel and F i l l 

clay seal 
10 f t -

Perforated section 

gravel pack 

19 f t -

Blank casino. 
TD 20 Ft 

2.1 Ft 
Casing Elevation 3355.43 

Elevation 3363.33 

b • 

» 



LOG 

Well -f R rJavaja Rnfining Company - Monitor wells 

(Drilling Contractor - D. Anderson, El Paso 

Rig - Hollow stem auger 3" diameter Split spoon core barrel 18" 

Dats 6/7^83 10:15 am . 

Depth Sample description 

0 - <•* \fieti s a i l . 

H - 6 Red c l a y & gyp no porous zone 

6 - n± 
'2 gyp & a n h y d r i t e - i * 1 gyp * ' u Q i l a c l a r 

7* - 8-f gyp & anhy - o i l stained - s l i porosity 

i 8ir - 9 d r i l l 

; 9 - IDY 1' o i l wet gyp - porous. .5' t i g h t gyp o i l odor 

•'134- - 15 .4' rd-gry shly gyp: .9' gravel w water: .2' red shale 

!15 - 164- .7' red shale 

!16* - 18 Red shale 
TD 

26 

10* - 12 .7' dk gry nyp & gravel wet - o i l - .5' dk gry gyp & -
• gravel s l i wet: .3' gry &. rd shly gyp 
12 - 13* *' red gravelly shale - water: .5' gry gyp water: 
, .3' red anhy, gravel dry odor: .k' rd hard lime^shl^—v&t&*~ 

'i\.i'»*b'vlS\l 



Well i-javajo Refining Company - Monitor wells 

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 13" 

Date 6/7/83 10:15 am 

Depth Samoie description 

0 - '(Red s o i l 

I f * - 6 Red clay & gyp no porous zone 
c 

6 - . gyp & anhydrite -• I * ' : gyp *' u a i l odor 

i 7* - si gyp Ei anhy - o i l stained - s l i porosity 

j 8* - 9 d r i l l \ 

! 9 - 10T 1' o i l wet gyp - porous. .5' t i g h t gyp o i l odor 
X 

_J /, h'i 

10- - 12 .7' dk gry nyp ?> gravel wet - o i l - .5' dk gry gyp & ./; 
gravel s l i wet: .3' gry & rd shly gyp ' [r 

12 - 13-j *' red gravelly shale - water: .5' gry gyp water: 
.3' red anhy, gravel dry odor: .4' rd hard lime^ sh.L̂ .> 

j'13-f - 15 .4' rd-gry shly gyp: .9' gravel w water: .2' red shale ^ 

!l5 
! 

- 154- .7' red shale 
/ 

!16T - 18 Red shale 
TO 

AS-

•7 -,* 

[A'.-'j-Y,-

Tt 

'-• -- - S .. 



DETAILS DF JELL CONSTRUCTION 

Date 6/7/33 Uell 

Company navajo Refining 

Ground Level 

6" PUC casing 

gravel and f i l l 

clay seal 

.6 

3. ' f im

perforated section 

gravel pack 

16.25ft-

Blank casino 

TO fs ft 

ft. 

s 

' I 

4: 

• j 
; # * 
! J 

t 
0 

a a 
a 6 a 

» t 0 

« 
• « 
i o 
a 
0 
p 

( •j 
*• : * 

» I 
9 i 

Casing L l e v a t i o n 3363.09 

Elev. 3352.49 



SAMPLE LOG 

Well - 5 Navajo Rnfining Company - Monitor wells 

D r i l l i n g Contractor - D. Anderson, El P3so 

Rig - Hollow stem auger 3" diameter Split spoon core barrel 13" 

Dats 6/7/83 3:05 pm 

Depth Sample description 

0 - * ! Snil 

<** - 6 Lt rd sdy gyp dry .7' : dk gry clay .8' 

6 - 7* gy shl h gyp - o i l stain & odor 

I ̂  - 9 dk gy shly gyp *' o i l stn & odor : 1*' 
o i l odor 

i t gy shly gyp _ 

9 - 10* l t & dk gy shly anhy & gyp - granular - bldg o i l 

10* - 12 d r i l l 

12 - 13* I t & dk gy shly gyp, s l i porous - o i l k wtr 

Mr*!4*1* 

tor-

13* - 15 l t gy gravel 1' w wtr : l t gy gyp w o i l & wtr .5': at j>>. 
bottom t i g h t . 

15 - 16* gravel, clay & gyp - water I 
16+ - 19 D r i l l to TO 

Jf 

tit 

w 

o.l 

TV 



Well ^ ^ Navajo Rrjfining Company - Monitor wella 

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 13" 

Date 6/7/83 3:05 pm 

Depth Samoie description 

D - Soil 

<** - 6 Lt rd sdy gyp dry .7' : dk gry clay .8' 

6 - 7* gy shl _ gyp - o i l stain & odor 

7y - 9 dk gy shly gyp 
Dil odor 

*' o i l stn 5 odor : 1*' lt gy shly gyp £ 

9 - 10* l t & dk gy shly anhy & gyp - granular - bldg o i l 

_ _ _ _ _ _ _ _ _ 

12 - 13* l t li dk ny shly nyp, s l i porous - o i l _ wtr 

r. 

13* - 15 l t gy gravel 1' w wtr : I t gy gyp w o i l 5 wtr .5': at i; 
bottom t i g h t . 

15 - 16* gravel, clay & gyp - water m 
16* - 19 D r i l l to TD 

IS J 



P.FTAIL5 DF UELL CONSTRUCTION 

Date 6 / 7 / 3 3 _ e l l # 

Company Navajo Refining 

2.25 f t . 
Ground Level 

6" PVC casing 

gravel and f i l l 

clay seal 6.U~T^ 

Perforated section 

gravel pack 

164- f t-

Blank casing 
TD 19 f t 

Casing elevation 3364.21 

, . elev. 3361.96 

! I 

V, 
_ 
I* 
it 

\ 0 

, 



Well S j [\iavajo Refining Company - Monitor wells 

D r i l l i n g Contractor - 0. Anderson, El Paso 

Rig - Hollow stem auger 3" diameter Split spoon core barrel 18" 

Date 6/8/83 8:45 am 

Depth Sample description 

D - 8 Red s o i l - clay 

8 - ID Pnk clay w gravel - valley f i l l 1 1 : .5' gyp 

ID - 11* gyp -r .15': gry clay a gravel + 1. 
o i l odor 

.15' dk gy gyp 

11* - 13 ** dk gry gyp, o i l odor, core bbl 
gy gyp s l i odor t i g h t 

wet w oil : 1*' jf 

13 - 13* I t gy gyp & gravel - water - core blocked 

13* - 18 dk gy clay _ gyp 

18 - 19 Red clay 
TD 

f i t 

f£~ -

m 
I t! 

c,\t? £> 

Sf 

T P 



Dell # T Navajo Refining Company - Monitor walls 

D r i l l i n g Contractor - 0. Anderson, El Paso 

Rig - Hollow stsm auger 3" diameter Spl i t spoon core barrel 18" 

Date 6/8/83 8:45 am 

Depth Samoie descriotion 

; 13-f - 18 dk gy clay a gyp 

18 - 19 Red clay 
TD 

D I 

- 8 ; 
Red s o i l - clay 

8 - 10 Pnk clay w gravel - valley F i l l 1 : .5' gyp 

ID - 114- gyp T .15': gry clay a gravel + 1. 
o i l odor 

: .15' dk gy gyp 

i l l * - 13 *' dk gry gyp, o i l odor, core bbl 
gy gyp s l i odor t i g h t 

wet w o i l : 1*' _T 

! " 
I 

- 13* l t gy gyp X gravel - water - core blacked 

2£-



DETAILE GF 'JELL CONSTRUCT!CN 

Data 6/3/83 Us11 # T 

Company Navaio Refining 

Ground Level 

6" PVC casing 

gravel and f i l l 

clay seal 
9 f v 

P e r f o r a t e d sec i 

g r a v e l pack 

13 f t 

Blank cas ing 
TD 

1.4 f t . 

" i 

• > 
;») 

Casing Elevation 3364.14 

. Elev. 3362.74 

* : 

:4 ! 

'-. i * 
: a 'fl 

) # 
1 

!• 
! J i* 

0 4 o 

<» » 

* « 
t. o 
a Ct 

i 0 

P a 

» o 

. * £ 
a i 

... , . - . .... , f ? •».:.-»' •-'rf't-i-x 



HELL LOGS USED ON THE 
EAST - WEST CROSS SECTION 

T] 



Form WR-23 STATE ENCINEER 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 S, 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 I 

* 

< 

(A) Owner of —n C i t V o f Artesia 

Street and Number 
City Artesia State N.M. 

WeU was drilled under Permit No 
Vj w w Vt V, of Section._L 

(B) Drilling Contractor-
Street and Number 
City 

EGeslar fc Slocumb 

and is located in the 
_ T w p _ Rge-_6 

.License No. 

Drilling was commenced. 
Drilling was completed 

State 
June 21 

Aug. 24 
" 09 
19 09 

(Plat of MO acres) 

Elevation at top of casing in feet above sea level_ 
State whether well is shallow or artesian 

-Total depth of well- 968 

Section 2 PRINCIPAL WATER-BEARING STRATA 

-Depth to water upon completion-

Na 
Depth in Feet Thidene— in 

Feet 
Description of Water-Bearins Formation Na 

Frora To 
Thidene— in 

Feet 
Description of Water-Bearins Formation 

1 1 s t f l ow 890' 

I 

• 
2nd f l o w gradual I n c r e a s e 890-920 

3 -
« 
J 

Section 3 RECORD OF CASING 

Dis 
in. 

Pounds 
ft. 

Threads 
ia 

Depth 
Feat Type Shoe 

Perforations Dis 
in. 

Pounds 
ft. 

Threads 
ia Top Bottom 

Feat Type Shoe 
From To 

11 5 / } 121 

8 727 

6 : 211 

P i c k e r betw sen 6" x 8" 

Section 4 RECORD OF MUDDING ANO CEMENTING 

Depth in Feet Diameter 
Hole ia in. 

Tons 
Cll7 

No. Sacks of 
Cement Methods Used 

From To 
Diameter 

Hole ia in. 
Tons 
Cll7 

No. Sacks of 
Cement Methods Used 

Section S 
Name of Plugging Contractor-
Street and Number-* 

PLUGGING RECORD 
T.ir»r._. NO-

City- State-
Tons of Clay used. -Tons of Roughage used. -Type of roughage-
Plugging method used-
Plugging approved by: 

—ate Plugged-
Cement Plugs placed as follows: 

Basin Supervisor 

FOR USE OF STATE E B T G I N Z E R ONLY 

Date Received. 

from dri l ler's log 12-6-62 

File No : Use. 

No. 
Depth of Plus 

Na of Sacks Used No. 
From To 

Na of Sacks Used 

-Location No. 17.26.17.210 



Section 6 LOS OF WELL 

Depth in Feet Thickness 
in Feet Color Type ot Material Encountered 

From To 
Thickness 

in Feet Color Type ot Material Encountered 

0 13 s o i l 

13 30 - . r o c k 

30 40 sand 

40 100 KVD 

100 121 sand 

121 141 r o c k 

141 205 . - s h a l e 

205 228 r o c k 

228 698 t > .. - • s h a l e 

698 768 rock ^ 

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 



L 

LJ 

f 1 

j ' 
I d 

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 5 need be completed. 

Section 1 
(A) Owner of well-
Street and Number-
City 

Albert T. Woods. 

-Artesia State Hew Mexico 

Well was drilled under Permit No.. -and is located in the 
-Vt of Section.iL 

(B) DrilUng Contractor-
Street and Number 
City 

178 

.license No.. 

26E 

State . 
Drilling was commenced-
Drilling was completed 

April IS . 193fi_ 
June ,1. 1950_ 

(Plat of 640 acres) 

Elevation at top of casing in feet above sea level-
State whether well is shallow or artesian 

-Total depth of w»n 1233' 

Section 2 PRINCIPAL WATER-BEARING STRATA 

-Depth to water upon completion-

Na 
Depth in Feet Thickness in 

Feet 
. , .. Description of Water-Bearing Formation Na 

From To 

Thickness in 
Feet 

. , .. Description of Water-Bearing Formation 

1 

2 

3 

4 

S 

Section 3 RECORD OF CASING 

Dia 
in. 

' Pounds 
tt. 

Threads 
In 

Depth 
Feet Type Shoe 

Perforations Dia 
in. 

' Pounds 
tt. 

Threads 
In Top Bottom 

Feet Type Shoe 
From To 

12* SO 0 1233 1233 

Section 4 RECORD OF MUDDING AND CEMENTING 

Depth in Feet Diameter 
Hole ln in. 

Tons 
Clay 

Na Sacks of 
Cement Methods Used 

From To 

Diameter 
Hole ln in. 

Tons 
Clay 

Na Sacks of 
Cement Methods Used 

Section 5 
Name of Plugging Contractor-
Street and Number 
Tons of Clay used _ 

PLUGGING RECORD 

-License No-
City- 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. 

N a 
Depth of Plus 

N a af Sacks Used N a 
From To 

N a af Sacks Used 

.Location No. IT 28.IL1UL 



Section 6 - LOS OF WELL 

Depth ia Feet Thickness 
in Feet Color - — Type of Material Encountered 

From To 
Thickness 
in Feet Color - — Type of Material Encountered 

0 15 • o i l 

15 30 £ ; CTP 

15 30 

30 35 i ? % i •and 

35 450 typ mad elay 

460 460 gyp rock — 

460 490 sandy shale snd gyp stratas 

490 690 sandy aahle and (typ stratas 

690 no rock 

710 740 rad sand 

740 770 rock 

770 820 rad aand 

820 840 rock l i a e 

840 876 - snala 

676 912 lists rock 

612 913 water rock 

913 958 l i a e rock 

958 960 water rock 

960 - 996 li a e rock 

996 ... 1000 water rock 

1000 1027 l i a e rock 

1027 1032 water rock 

1032 1058 lin e rock 

1058 1060 water rock 

1060 1118 lin e rock 

1118 1132 water rock 

1132 1218 l i a e rock 

1218 1220 water rock 

1220 1232 l i a s 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 



Rtvaed June 1972 

STATE ENGINEER OFFICE 

WELL RECORD 

Section 1. GENERAL INFORMATION 

(A) Owner of well. Owner's WeU No. 
PJ-66/2 

Street or Post Office Address f / J . ^ r . i'?J 
City snd State "jdejiin..—Ml—QfJ/O, 

m-6612 Well was drilled under Permit No._ 

. V. V ' l * X X X V f ttnfSertinn 9 

. and is located in the: 

__ Township 175 . Range. J5L _N.M.P.M. 

b. Tract No.. . of Map No. of the XisLc-n&At OCAS. Aubdlvliion 

c. Lot No.. . of Block No.. .ofthe. 
Subdivision, recorded in - . County. 

d. X=. 
the. 

. feet, Y=_ . feet, N.M. Coordinate System. . Zone in 
_ Grant. 

(B) Drilling Contractor 

Address P " ^ b77 A M W>lQ 

License No.. •^75 

Drilling Began Completed 4-?/-ffi Type tnnl. f_abl<L 

Elevation of land surface or at well is " •" ft. Total depth of well 

Completed well is shallow Q artesian. 

Section 2. PRINCIPAL WATER-BEARING STRATA 

SiZe Of h n l * 7 - in 

P5 - f t 
225 

Depth to water upon completion of well 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) 

273 303 30 Jine. Anad and ?sjzvel 

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 1 302 303 273 303 

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 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 A p r i l 30, 1980 

File Nn RA-6612 

FOR USE OF STATE ENGINEER ONLY 

Quad FWL , 

.Use. Dom. 

FSL_ 

17.26.9.34430 
. Location No.. 

Temp, on SW Comer 



Section 6. LOG OF HOLE 

Depth 

From 

n Feet 

To 
Thickness 

in Feet . _, ., • _ Color and Type of Material Encountered 

0 10 10 Jop Soil >j^:< 

10 70 60 (?yp4um ' ?-c 

70 190 120 •jypjuim and c l a y aand 3 ' ,'.5 

190 2k0 50 ( Lav 3 

270 30 [Lay and iand _-._-> ; ~-~ -

270 290 20 Jins. ^AaveJ- and Sand - .• * * ; - ; . . 7 -

2 on 325 35 Jinn '; navel, clay. 'tied lied JO 2 

• 

—1 «=> 

—! = • 
35 rn ~a 
0 1— 5 3 

Section 7. REMARKS AND ADDITIONAL INFORMATION =: £ j £ j 

r- S 
•-' Pi 2 
= =3 —*• 

re © e * 
-n 
-n 

The undersigned hereby certifies that, to the best of his knowledge and belief, the foregoing is a true and correct record of the above 
described hole. 

INSTRUCTIONS: This f o ' <hou!d be executed in triplicate, preferably typewritten, and submitted * s e appropriate district office 
of the'State Engineer. A tions, except Section J, shall be answered as completely and accura 1 possible when any well is 
drilled, repaired or deepenei When this form is used as a f lu f f ing record, only Section Hal and Section . need be completed. 



WELL" RECORD -- ~* ' "7 
INSTRUCTIONS: Thti form ihould ba typewritten, and filed In the office of tbe State Engineer, P. O. Box 1079, Santa Fe, 
New Mexico, or la the office of the Artesian Well Supervisor, Roswell, New Mexico. Seetion 5 should be answered only if an 
old artesian well haa been plugged. All other sections should be answered in full in every ease, regardless of whether the 
wall drilled Is shallow or artesian ln character. This report must be subscribed and sworn to before a Notary Public. 

• : : 

- l - H " . 
- - f w - i -

• • ».. 
—Y— 

j : • 

—Hit-J— 
. . i . .L ! . "•" f 5 ; : . 

• i • 

-H-f 
• • i 

.J.J. . . 
-4-i-

I I 

.... 

Owner of well B r 1 t . t . f m C n i 1 

Street and Number. JELt. 1 Box 
Artesia New Mexico Poet Office -

WeU was drilled under Permit NoJBA~2723 

Is located in the—H£_ hi-

Townshlp,,, 17 South 

_% of Section— 

Range 2fLEAS.£_ 

Drilling Contractor. Blount & Coil 

(Plat of 640 Acres) 
Locate Well Accurately 

Street and Number-

Post Office 

Rt. 1 Box "50 
Artesia New Mexico 

19-51- Drilling was completed- July_23 1951 
? -~ .-rr 

Drilling 

Elevation at top of casing in feet above sea leveL 

State whether well ls shallow or artesian 

Total depth of well 2 1 S feet Water level upon completion of welL 

Shallow , DtDTnefl t.i c\ 

—feet below land surface. 

See. 2 
No. 1. from-

PRINCIPAL WATER-BEARING STRATA 
240 , Thickness ln feet— Forma.tioD_5a.riS rock-

No. 2, from-

Na 3, from-

, Thickness In feet- Formation-

Thickness in feet- Formation-

No. 4, from- , Thickness ln feet-

No. 5, from-

Sec. 3 

, Thickness in feet-

HECORD OF CASING 

Diameter 
In Inches per Foot 

Thread, 
per Inch 

Name of 
. Manufacturer 

Feet of 
Casing 

Type of 
. Shoe 

Purpose 

240 
•5"0D 2s: "fora tei -135- L i n e r 

Sec. 4 RECORD OF MUDDING AND CEMENTING 

Diameter of 
Bete In Inches 

Number of Sacks 
of QniisMit 

Methods Used 
Specific Gravity 

ot Hud 
Tons of 

Oay Osed 

Sac 5 

XCall ls located la the— 

Tlanga ; 

PLUGGING RECORD OF OLD WELL 
V. % of Section Township. 

, Nam* of plugging contractor. 

Street and Number- Post Office-

Tons of day used- , Tons of roughage used . Type of roughage— 

. Was plugging approved by Artesian Well Supervisor? , 

Cement plugs ware placed as follows: 
i 

N a T was placed atz: lfeetltumber-or~ks2k* oTeemenruseaZ 

Na 2 was placed ati 

Na 8 was placed nt-

_teet Number of sacks of cement used— 

-feet Number of sacks of cement used • 

No. 4 was placed at^ _f»et. rSumber of aacka of cement uaedj 

Jeet Number of sacks of cement used— 

(over) - ~ - , i . i . J r . -

—• yV. 

/7 2£. 9. V3</ 



LOG OF WEU r
:-<:. • 

... • -A 
— F r o m (Depth tn 'Feet ) T e CDepU l i ' i r e * * ) ^ , 3 y T m efci iyt tajfeea*/ ClassIneatlnn et F MMOB 

1 11 ».-.•«« w t - i T ' - ' n t — v 
" . - 'VT«I. .£ ::.>".'/ 

- . . . . . . J . . . 

JTA. -.-a 'a -•».:.> v.: i-. . 

n - -"in 

•*,<- - i n I i< s 

4o - 164 i l g , " r r . : •. M « T • * I I V I I 

164 - 200 ,' • -. . j . . . . - : — 1 — 
n f l n r i T » n » V • 

300 _ ;>pq •> ' : i I n n u p m i n i 

225 - 260 s h e l l s * c l a v 

26b - 274 c l a y 

?74 - n f l - n n n H Y>nr«V * ( - l e y 

-

_ . 

-

- • . . . . 

••••• .;• • ; 
- : -

. . . . . . 
- - —-

- . 

• 
_ _— 

• 
- — . , 

. --. -
• " . • ,- 1 T t: • - -

X. do solemnly swear that, to the hest ot my knowledge and 
belief, tha foregoing Information ls a true and correct record of the well for which report Is hereby made, Inettfar as 
can be determined from all available records. 

SUBSCRIBED AND SWORN TO B E F O R E ME this 

— t — A - * * ' Of r ^ i y / ^.^eUastr . 19.»£Z -_A-day of A.*4**4Z— 

BiSTied— 

Position. 

My Commiuloo Expl 1 

Notary PubUc Street and Number. 

Poet Otlln£.C.t/t **> 

•4. 



FormWR-23 0ELD 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. 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 A r t e 8 i a 

Bruce Harris 
Box 642 

Well was drilled under Permit No RA-4196 

Stete Hew Mexico 

sv; -%. sw _% of Section. 10 
(B) Drilling rymtrartnr WiUard Beaty 
Street snd Number, 1102 Merchant 

City 

_Twp 
and is located in the 

17-S B e „ 26E 

-.License NoffD-62 

Artesia 
Drilling was commenced A p r i l 26 

(Plat of 640 acres) 
Drilling was completed-

l^Y 12 

St»t.A M e w Mexico 
19.60_ 

19 tou 

Elevation at top of casing in feet above sea level 
State whether well is shallow or artesian. Shallow 

-Total depth of well 25k-

Section 2 PRINCIPAL WATER-BEARING STRATA 

-Depth to water upon completion. 80 

No. 
Depth in Feet Thickness in 

Feet 
Description ot Water-Bearing Formation No. 

From To 

Thickness in 
Feet 

1 280 292 12 Sand & Gravel 
2 

3 

4 

5 

Section 3 RECORD OF CASING 

Dia 
in. 

Pounds 
ft. 

Threads 
in 

Depth 
__*«* ._ Type Shoe 

Perforations Dia 
in. 

Pounds 
ft. 

Threads 
in Top Bottom __*«* ._ Type Shoe 

From To 

7"0D 20 6 Round 294 294 Steel. 275 294 

Section 4 RECORD OF MUDDING AND CEMENTING 

Depth ln 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 

8" 

Section 5 

Name of Plugging Contractor-

Street and Number 

Tons of Clay used 

PLUGGING RECORD 

CSty_ 
-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 

FOB USE <*tfRA^ W S S P ONLY 

n .IDMSI0 . 
Date ReceivedjJIJJQ 31V. 

61 3 HD 8-Nnr OS 

File v r t f - t y f Z Use> 

No. 
Depth of Plug 

No. of Sacks Used No. 
From To 

No. of Sacks Used 

ation No. 



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 2 2 Brown Top SOU 3 it 3 

2 25 23 Red clay * j S S 

25 30 5 Gray Gravel 
30 40 10 Esd Clay 

40 70 30 Red Sandy Clay 3J*O 

70 140 70 Red 

140 160 20 Brown Sand 

160 200 40 Red Clay 

200 240 40 Brown 

240 250 10 Red 

250 270 20 Brown Sand 3cg0 

270 280 10 Red 

280 292 12 Brown Sand & Gravel ? y , & f 

2>2 294 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 ' 

\AT~- ( r rr;r> V 



o 

(This form to be executed in triplicate) 

WELL RECORD 
Date of Receipt Permit No. aA.—Z3i& 

r 
f" ^ Name of permittee. jf... n» .«Jgy • 

Street or P. O.. '_L1^JL£ „ City and State "^»te4rl* r -«a¥w--a*r»"-~~^-~ 

1. Well location and description: The B>;H1 *IM well is located in ......nr. -. %, STD Y*. 

(«h»U» or fWBKl *•*» 

"JsH'.."...'V4 of Section 1 6 , Township .173 Range EfijavKtevatlon of top of 

casing above sea level, ,2i.r/£..... feet; diameter of hole, ...f.WQj) inches; total'depth, , e e ' : 
i 

depth to water upon completion, . feet; drilling was commenced a f 6 0 a r - i 4 V U ~ " X > 1 

and completed sfclAe 8 , 19...jS£name of drilling contractor "~Jf>«.. jU~QTS.-f » ~ 

; Address. aXteaiaV* • Sew 'm0X» • Driller's License No. • f»jj A WJ.g.... 

2. Principal Water-bearing Strata: 
Doth hi Fart 

Flaw T . ThiekBMS Description of Wmlmr-btmrtn̂  Pometien 

No. l 36 ~ sasd ft Clay streets 
No. 2 - . . . . . -

No. S 

No. 4 

Na 5 

3. Castng Record: 

Tferea4i Depth ef Cutflr er User Feet ef fertentieii 
ver tt, iter tneb T*9 Bottom Caveinc Type et Kaee freee Te 

..aaa*. I. 
7"PD C67,5>-
B"ID 6 £ ' 9 - £38 to £9b 



• A - ^ - - - '/-rata. - ~ • 

leJaaflqriJ m Mrmr, wl oi erwl iWT 

€LHG3>3fl JJSV7 

1&' S. LOB of WeU; 

-85-

U 0 -

-3J5&-

-126-
i a i 

-134-

166 

-1€4-
JEQO_ 

-808-

£27 

-S5S-

-36-

JtflL 

irti 

120-

-121-
154 

165 

_1£4_ 

-800-

?08 

-£S7-

-£60-

29 & 

-B4V-

JSfl-

-20-

-56-

-88-

-56-

istsasfl lo 5J«C 

Olay 

Moat fr. gmTel 

Clay ft Eoclr. ata 
3 

C l a y 

otvnH "V 

Clay 

nWTal 3- ? e> 

Ola? 

anna 3 •> 

Ulay 

aasd-

Clay-

^ -.-' 7 

nftTril fc Clay Btruster, 

- \-

T 
i 

T 

r 
f 

T 
i 

-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 well. - -'. 

Ueouee w«n DrUli 

XuaiiiivlsiMis 

This form shall be executed, preferably typewritten, ln 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 eomplete and accurate as possible. 
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Farm 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 
Owner of WPII "P?" S u l l l v a n ^ C (A) 

Street and Number-
City State 
Well was drilled under Permit No 

Vt sw y« SK yt 0 f Section

a l Drilling Contractor 
Street and Number 
City 
Drilling was commenced 

10 
and is located in the 

_Twp..A13 Rge 2SE 
G w l f r fc Slar'Tih License No-

State 
July 7.1,. 

Drilling was completed-
19. 
19. 

(Flat of 640 acres) 
Elevation at top of casing in feet above sea level-
State whether well is shallow or artesian 

ORIGINAL FLOW 900 GPU 
Total depth of welL 10Q7' 

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 

I' 1 

2 

3 

4 

5 

Section 3 RECORD Of CASING 

Dia 
in. 

Founds 
ft. 

Threads 
in 

Depth 
Feet Type Shoe 

Perforations Dia 
in. 

Founds 
ft. 

Threads 
in Top Bottom 

Feet Type Shoe 
From To 

a 0 7B9 

4 0 244 _ 244_. 

Section 4 RECORD OF MUDDING AND CEMENTING 

Depth in Feet Diameter 
Bole ln in. 

Tons 
day 

No. Sacks of 
Cement Methods Used 

From To 
Diameter 

Bole ln in. 
Tons 
day 

No. Sacks of 
Cement Methods Used 

Section 5 
Name of Plugging Contractor-
Street and Number 
Tans of Clay used 

PLUGGING RECORD 

-License No_ 
CSty_ 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. 

j j r ip tu l"< - • 4 Aaiipx . 

FUTNbTfl- f>Hr/* • Tj.e_ 

No. 
. Depth of Plus 

No. of Sacks Used No. 
From To 

No. of Sacks Used 

"~ *" " " - —-

r r j a a - . s — T ^ . ..- ] w a t i r m No. : 17-26.10.4U*V^=~r 



Section V " L O G OF WELL 

Depth ln Feet Thickneu 
in Feet Color Type ot Material Encountered 

From To 
Thickneu 
in Feet Color Type ot Material Encountered 

0 10 S330 • o i l 

10 22 - '9 r»P rortr 

22 34 •and 
34 44 boulder* 

44 78 rock 

78 120 sand . . . 

120 302 •bale 

302 320 3o»".o 

320 340 clay 

340 430 shale 

420 480 r r w l r 

480 757 shale 

757 764 rock 

764 789 rock 

789 837 rock 

837 856 shale 

856 865 water mrfr 

869 891 rock 

891 956 B h A l e 

956 968 rock 

968 988 •bale 
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 RECORD File No.. 

INSTRUCTIONS: Toil form should be typewritten, u d filed ln tbe office of tbe State Engineer, (P.O. Box 10T9) Santa 
Pe, New Mexico, unlet* the wall it situated ln the Rotwett Artesian Basin, la which esse it should be filed tn the office 
ef the Artesian WeU Supervisor, Roswell, New Mexico. Section 5 should be answered only lt an old artesian well bas 
bean plugged. All other tactions should be answered la full in every esse, regardless of whether the well drilled is shal
low or artesian in character. Thia report must be subscribed and sworn to before a Notary Public. 

• : ! 
i r i 

—]~NW"{— 
» » L 

. . . 

: : : 
i ! • 

—!--NI--r~ • • • 

--rft-
• i i 

• J ._l_. i ! . . • „ 
» 5 i 

- f - S E - 4 -
! ! ! . 

! f ! f 1 ; ! • : 

Owner ol well — mm. SR.SIBXP...: 

Street u d Number . » » * * 

Po* Office ^ . l a ? . . * ^ . . H « ^ « . » 

Well waa drilled under Permit No. . . . ,.jB487«9. and 

fat located In the . .JW M I f U . . J B H of Section. 14. 

Townahip 17. SOIlth , Range . . 2 6 

Drilling Contractor 8*rWI 

Street and Number W997. . .7. 

rm office . m . ^ 
DrUlinc was commenced 19 .61. Drilling was completed . . . A U g . 1 8 19. .61. 

Bevttioa at top of casing la feet above tea level . . . . 3 ^ _ . 

State whether well it shallow or artesian . ^ • ^ • F . 

Total depth of well £ 4 1 

•act 
213 

(Flat of 610 acres) 
Locate Well Accurately 

feet 

PRINCIPAL WATER* BEARING STRATA 
27 No. I, from . ,.f»**f— to , Thickness In feet . , Fonnation 

Na z,' from to , Thickness in fset Formation 

No. 1 from to , Thickness in feet Formation 

Na 4, from to , Thickness in feet ., Formation 

Na 5, from to , Thickness in feet , Fonnation 

•sc • RECORD OF CASING 

Sand 

DIAMETER 
IN INCHES 

POUNDS 
ran roor 

T H R E A D * 
pan INCH 

NAME O r 
MANUFACTURER 

F E E T or 
c Aai NO 

Tvrs or 
aHOE 

PERFORATED 
PURPOSE 

DIAMETER 
IN INCHES 

POUNDS 
ran roor 

T H R E A D * 
pan INCH 

NAME O r 
MANUFACTURER 

F E E T or 
c Aai NO 

Tvrs or 
aHOE FROM TO 

PURPOSE 

8 16468* Collar Water ohnt-o 
7"0D 214" IsBTElB Water Shnt'o: 

34' Collaz £14 £41 

•sc. 4 RECORD OF MUDDING AND CEM ENTING 

OIAMETEH OP 
MOLE IN INCHES 

NUMBER Or SACKS 
Or CEMENT METHODS UESO SPECIFIC OAAVITY 

or MUO 

Sec l ~ — FLOGGING RECORD OF OLD WELL 

Well is located in the — H . . . . r . : : . . U U of Section ...... 

Range ........... Name of plugging contractor 

Stmt snd Number . . . . . . — Post Office 

E H 

"HDTJ 

TONE OF 
CLAV u a s o 

•7 1951 -

o * FI C E • — 
ARTESIAN WELL SUPEHVISTm 
• ••K»owiaioNEWMiaiCO°. 

Tons et clay used Toot ot roughage used. Type of roughage. * 1 .- -

•'. • Wa* plugging approved by Artesian Well Supervisor:r:tTy. 
Cement plug* wera placed a* follow*: "'* ' * ' .' ^ . ^ ^ " . . ^ r . —— 

No. 1 waa placed at . . . , . > . < • ' . » . . . . . . . . . . . . feat Number of sacks of cement uted •.-..;riv..-.-.-..i:.".'>tJ;=...-

No. S was placed at ..*.„'. 

No. I was placed at . . . . . . . > 

Na « waa 

No. I was placed sf 

feet Number of sacks of cement used ....Tt 

fast Number of tacks ei "cement used IIZ:'... 7J .'.': 

fact Number of sacks of cement used . . 

feat Num ber of tack* of cement uted 
. . . . . . . . . . . . t S . n r 

/7. 70 J d . 7-1 / 



- FROM ( M t * III M ) T O i—wtn t» tMt) . THICKNtt* IN F I C T CLAMIFICATION OF FORMATION 

-- - • .— • v'* • ' 

.• i V'--'o"7 .'• : :- ; © * _ , \ • • -ft .'. B a i l ' 3 J t?j" •• 

* " 18 ..'.'./'- • VV-ift Oaleoh* .s* 
18 '•—-• M .. . - ..... m . Saad " ' ' ^ s ' " 
66 TO u fljaj u;r«*= 

TO 180 ~ 110 SasA ^/"/o"' 
1B0 184, 4 O l a / " ' fo" 

184 £41 6T Sand 3 06^' 

-

• 

• 

L do solemnly rwear that, to tba beat ot my knowladg* and 
belief, the foregoing Informs tion Is a true and correct record of th* wall for which report is hereby mad*, insofar a* can 
be determined trom all available record*. 

SUBSCRIBED AND SWORN TO BEFORE ME this Signed 

day of A. D, 19 Position 

Notary Public Street and Number 

My Commissi nn Expires Post Office 

Cfi 



i.-..1fc.-r .. 1 "WELL RECORD 
INSTRUCTIONS: Thia form ahould be typewritten, anil Sled ln tbe office of tbe Bute Engineer, P. O. Box 1079, Santa Fe, 
New Mexico, or ta the office of the Artesian Well Supervisor, Roswell, New Mexico. Section 5 should be answered only lf sn 
old artesian well has beea.pluggwd. All other sections should be answered ln full In every caae, regardless of whether the 
well drilled ls shallow or arteaian In character. This report muat be subscribed and sworn to before a.Notary Public. 

- j — r j " 

...-KW-!---
i t I • • 

! i ! • a 1 

1 I 1 « • 
- J . J . . . • r f l " 

• i • 

h-fi" • 1 
• t 

Owner of well_ W. L . Webb 

Street and Number-

Post Office 

_18.Ql_QaK Street 

Artesia. New Meal co 

Well was drilled under Permit R A - 2 6 4 9 

is located ln the SW %-SW K _ § E 

and 

_?4 of Section i i 

Township-. 17 South Range- 26 East 

(Plat of 640 Acres) 
Locate Well Accurately 

- 2 / 2 0 

Drilling Contractor _ 

Street and Number-

Pott Office 

JLlQ£J&tejjshant Slu 

A r t e s i a , New M e x i c o 

Drilling was commenced.. , ;s_£tp.. drilling was completed- JB/.5... . 19- .50 

85 -feet below land surface. 

Elevation at top of casing ln feet ss.-.v« ran ievsL 
State whether well is shallow or arx'.;-;..t; '<~,~.~lj, Q~% 

Total depth of well—l&Q f*.-- - V M * i ! up*, .-jr.ipi.tJos oi well-

Sec. 2 : PRINCIPAL WATER-BEARING STRATA 
Na i. 114 to ISO' Thicknew m feet 16 ir t.nn Water,Sand ± "rave l 
No. 2, from ; to - , Thickness in feet , Formation ,, ••• 

Na 3, from- Thickness in feet. Formation-

No. 4, from. , Thickness in feet. _; Formation.. 

No. 0, from-. 

Sec. 3 

, Thickness tn feet- Formation— 

RECORD OF CASING 

Diameter 
ta Inches 

Found* 
per Foot 

Threads 
per Inch 

Name of 
Manufacturer 

Feet of 
Caaing . 

Type of 
Shoe 

Perforated 
Purpose 

Diameter 
ta Inches 

Found* 
per Foot 

Threads 
per Inch 

Name of 
Manufacturer 

Feet of 
Caaing . 

Type of 
Shoe From - i o Purpose 

6 12 Welded 150 114 130 

Sec. 4 RECORD OF .MUDDING AND CEMENTING 

Diameter of 
Hole In Inches 

Number of Sack* 
- of Cement Methods Used 

Specific Gravity 
of Mod 

Ton* of 
Clay Used 

- - — . 
- —1 

' - - \J 

: - - - • 
.. . 

i — i i 
•ggBs B a s * - j 

t 
Sec 5 
V e l l J * locaUd in the 

PLUGGING RECORD OF OLD WEU 
_w tf. of !s«ction_ 

No. » was placed at-
-em»s i •Idciurra Ut Manx etaim-tatae. ed fliS 

-feet. Number of sacks of cement -" ' • ' • • 

No. 4 was placed »t 

No. S wa* placed At-

.feat. Humber of sacks of cement 

-faat. Number of aacka of oament und. 
T7. 

/3 d. 



. a l 

_— 

—Tr***-* CDepth -vfrSSk n*»*mc_rl«_ of rori_»t__ -—. . • ... ; 
cir .? ' r t ' -^*T O <T f»»(!t nl h titl i v * n*q_WW'"I • TOT* '3oll,'-rr •«nnrrrtn,r 

•. loo JVivawnaa - J ^ r ~ t I 
2 • . ,„. . ., -20, -^€.*. r. 

-o.'l .-wufvn^qti*; M»W a—?• 
I S - - S r i — T - » 5 » Cleache &.Gravel ,~„ 

5:i.;u<t " « J n ' i < n o l * l o> 

20 80 _ . « © 
was JTOCT— *i_T .—f'sa-Mi/' 

60 
•> rvft_3a i"1 "»"jIL*-l« al bi i .ni i i 

Red Clay 
80 90 it-'©' 10 Sand 

- - 90 i i " * ^ . 3 ^ - 2 4 v *° I*TWO 'Red uiav . 1 • 

— 114 — •?*rf'^6 i 'JOS t**j'3 '"*at erT'Sand "_" 6raVe": 

-130 
. , Sy^o . .:, 1 5 0 . . . 20 — 1 Red 'C$aV"V Cheache" 

- -bs:; »•* .nb !'.. : 
. . . . . . . . . 
. i - ' ! i 

-
-

... . _ ;.. 
—'. 

__ -

- -• . —,— 
. . . . 

. • -
.. -. :. ,- . . . r. ,. , . 1. 

-
•• •• • ••» '»'•". *• -~ 

vn 

..ffninrd Bnat.y _ _ _ _ _ _ do eol«n_ly swear that, to tba baat of my axvowladga and 
b*U*f, tha foregoing inforo—>—oa ta a true and correct record ef th* wall for which report la hereby mad*, ms 
can b* determined from all available records. 

SUBSCRIBED AND SWORN TO B E F O R E K E thia Signed-
V 

14thlsy of August, , A O , I t 5 0 Drilling Contractor 

M r s . J o h n n i e ^ e i t h Notary Public 

afy CwnmfcMlon Explra-JS—rflh 8 j — 1 0 5 3 — 

S t r e e t a n d 1 1 0 2 W. M a r c h a n t S t . 

Post otfica ^rtesta,. Haw &frd ea 

-r 

vt 

1 

A 



Form WR-23 

fi£Lu D,U/_ 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 I 

% % % of Section. 

State . 

_Twp-
.and is located in the 

JRge-
(B) Drilling Contractor-
Street and Number 
City 

.License Nr. ^ - 3 ^ 2 

State 
Drilling was commenced.. 
Drilling was completed.-

19-
19-

(Plat of 640 acres) 

Elevation at top of casing in feet above sea level-
State whether well is shallow or artesian 

-Total depth of well-

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 
ft. 

Threads 
in 

Depth 
Feet Type Shoe 

Perforations Dia 
in. 

Pounds 
ft. 

Threads 
in Top Bottom 

Feet Type Shoe 
From To 

'-

- • -. * 
- • • -• . . , -o 

V 

Section 4 RECORD OF MUDDING AND CEMENTING 
Depth in Feet Diameter 

Role in in. 
Tons 
Clav 

No. Sacks of 
Cement Methods Used 

From To 

Diameter 
Role in in. 

Tons 
Clav 

No. Sacks of 
Cement Methods Used 

Section 5 
Name of Plugging Contractor-
Street and Number 
Tons of Clay used 

PLUGGING RECORD 

.License No-
Qty_ State-

-Tons of Roughage used. -Type of roughage-
Plugging method used-
Pluggmg/approved by: 

-Date Plugged, -19-
Cement Plugs were placed as follows: 

Baatn Supervisor 

FOR U S -

Date Receivi 

ONLY 

' "-WHWJU dins A 
zz**> rnnr m f 

Ue No. M - 4 f 3 fl U» 

No. 
Depth of Plug 

No. of Sacks Used No. 
From To 

No. of Sacks Used 

ation TJ" / 7 . _ < • / _ • _ q f 3 



Section 6 LOG OF WELL 

Depth in Feet Thickness 
m Feet Color Type ot Material Encountered 

From To 

Thickness 
m Feet Color Type ot Material Encountered 

0 i o 10 white Celechie cr.d Gravel 

1 n AP 

7fi qrr -i t o ^ i * 1 ^ G— - , T r l 

on 1 2" i •"- t o 

1 on l_n 1* S p n r > E-n^ G - ' i r o l 
3 - ^ 

1 ^ Conrlor.iercte 
•»Wt> 

1<T> 

Rori 

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 



flu 

?< 

n 

WATER WELL LOGS USED ON NORTH-SOUTH 
CROSS SECTION 

1 



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 5 need be completed. 
Section 1 

(A) Owner of well-
Street and Number-
City 

Howard R. Btroup 

Arteala. State New Mexico 
Well was drilled under Permit No 
_ J _ _ % 8* of Section. 

RA-1380 

-Twp.. 
-and is located in the 
.lZ—_Rge 26 _ 

(B) Drilling Contractor-
Street and Number 
City 

Buck Broa. .License No-

State . 
Drilling was commenced-
Drilling was completed 

April 20, 36 

May 20, 
19. 
19__. 

(Flat 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.. 

Depth in Feet Thickness in 
Feet 

Description of Water-Bearing Formation 
From To 

Thickness in 
Feet 

Description of Water-Bearing Formation 

1 

2 

3 -
4 

5 

Section 3 RECORO OF CASING 

Dia 
in. 

Founds 
f t 

Threads 
in 

Depth 
Feet' Type Shoe Perforations Dia 

in. 
Founds 

f t 
Threads 

in Top Bottom 
Feet' Type Shoe 

From To 

12J 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 RECORD 

-License No.. 
_T Clty- 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 

No. of Sacks Used No. 
From To No. of Sacks Used 

File No_ 1A-1S80 _Use- -Location No. 17.86.4.331 



LOG OF WEU 

.1 

i - • - 7 

' 1 

•e ;:i ' . ; 

ret r.f:orc! of • :u ^ 

Type of Material Encountered 

S o i l 

Or a.vel - water -

Red c lay 

Sand 

Rock. 

Bed clay 

Bed clay 

Red aand 

White gyp 

-
-

best of his knowledge and belief, the foregoing is a true and cor-

Buck Bros. 

'T 

1 

7 
i 

V.1 

Well Driller 



o 

(ThU form to be executed in triplicate) 

WELL RECORD 

Date ot Receipt- Permit NO.; 
! 

Name of permittee, J , p , S t . n p h n n n : 

Street or P. O. , City and State 

L Wen location and description: Tbe HtlRl lOB-wcl l le located ln 
(obajlow or arttaUB) 

_S2L 

a. Hev. Mexico 

«. sa 

_ss- -V. of SecUon . , Township 17-S.-, Range 2fiE Elevation of 

easing above tea level, - :> feet; diameter of hole, " Inches; total depth, 

depth to water upon completion, i|.0 — feet; drilling was commenced — SftpA. 

and completed Sf tptgf f lbPr 1 4 ,lB-»i4; name of drilling; contractor 1 1 a r d P f i f i t 

T]t*.9 M. yf fhpnt: ; Address, A f t f t g 4 f t ) N . M T ; Driller's License No. J L D - & 

2. Principal water-bearing Strata: 

DWUlpMtm *f WtUaW-btMliBf â lTIzmtlOaa, 

No. 1 
7 n 80 10 " a n d 

Na 2 
RT 06 Q Bp.nd 

No. 3 

No. 4 

No. 5 

3. Caaing Record: 

head* Tanaai Depta al Oactaf ar Uaer Faat af 
per ft. per laeh Top 

J U Yielded Q_ inn 

Type of Shoa 

OH- none. -20-

4. If above construction replaces old well to be abandoned, give location: 14, U, 

of Section i Townahip , Range ; name and addreas of plugging contractor, 

O — — — : : . . . 

date of plugging , I S — ; describe hew wen waa plugged: _ _ _ _ 

| F I L E D 
OCT 26 1954 

O F r M C E -
OROUND WATER SVPWVTSOR • f t»•** • • 



B. Log of Watt: 

X * 

0 1 tnp ttni 1 z Z: 

1 1,9 n 
1' ? ? 10 

22 LS 26 

4* 70 ? ? ***** A l a w :" S -

70 80 10 • n t e r Annd :-" a * 

80 87 7 •per! nl ny - • 

87 96 9 water sand ~i ' 

96 100 el ay , 

-

. . . . . 

. i " 

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. 

Instructiona 

Thia form shall ba executed, preferably typewritten, in triplicate and tiled wtth the State Engineer's Office at 

Koswell. Naw Mexico, within 10 days after drilling has been completed. Data on waterbearing atrata and on all 

formations encountered ahould be as complete and accurate as possible. 



,o 

o 

'(This form to be executed In triplicate) 

WELL RECORD 

Date ot Receipt- Permit No-

Kame of permittee; 1T i ffi f f t ^ » " « " 

Street or P. O. - B t . 1 , BOX 3 & 7 

1. Well location and description: Tbe Sl l&LLDJE well ia located in 
<aaaliow or arualaal 

<3ty and Stat. r T T p w l H , TTftW V f T l ftf> 

H E — — : 14. _ _ N K 

E S % of Section D_ 

casing above sem level, ? - '- -

, Township _ X 7 S _ Range 

'- - feet; diameter of hole, 

depth to water upon completion, — 2 £ feet; drilling waa commenced stay 1*7 

Elevation of top of 

inches; total depth, 1 0 w feet; 

. l»-$4 

and completed _ I i a y _ 1 9 . U$4-; name of drilling contractor T 11181*3 B e a t y 

1 1 0 2 UwrfthBTlt. ; Address, j f l r t R B l H . . . WCT MflT* 0 0 ; Driller's License Na VTi r i ? -

2. Principal Waterbearing Strata: 

f a n TO 

No. 1 
*> 

N a 2 
I t 

Na J 

Na i 

N a ft 

3. Casing Record: 

IHiiimlai roaada 
Bi laeaaB per ft. 

Thj—fl . 
par task 

Depth af Castas ar Uai • *aet af 
Oaahuj Typa af Bane 

*< 
From 

Ertatattoa 
TO 

6 ID. 17 n 100 -ilCClw- -65— -9J, 

A If above construction replaces old well to be abandoned, give location: u, H 14 

of Section . Township , Range ; name and address of plugging contractor, 

data of plugging . ; describe bow wen was plugged: 

*• 

F I L Hi i> 
JUN 28 1954 , 

O F F I C E 
GROUND WATER SUPERVISOR 

iOSWOA. HtW MEXICO 
• • — - - ••^SF.ra? 



a Log ot Wail: 

m I M TI' flit* H m H l l n e« F i m i i l i i 

*> ' 3 3 

3 I P 7 tj-amffhla S S - - J 

?*> atari ftl»y - ' J -

IrS Y « l l o w C l n y • f i ' i 

50 8 Ruo C l a y = 

so 6*5 I S Red Bed 

70 Vater Send ? ' 

to" 80 10 Reo CLB7 - -"f -

80 94 14 Water Sand i --"-'-

100 6 Red Clay _f V -

• . . . . . . 

Tba undersigned hereby certifies tbat, to the best ot his knowledge and belief, tbe foregoing ia a true and 

correct record of the above described well. 

Uoaasid Wall OrUeV 

Inttiantlnni 

This form shall be executed, preferably typewritten, ln triplicate and filed with tbe State Engineer's Office at 

RoswaU, New Maxlco, within 10 days after drilling baa been completed. Data on waterbearing strata and on all 

formations an countered should be aa complete and accurate aa 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»cil C» St end8rd 
Street and Number Box ?3? 
City L o c . H i l l s 
Well was drilled under Permit No—RA 32b* 2 
rft v \ I"" Vi *H: Vs of Sectioi 

State Kew Mexico 

and is located in the 
.Twp 17? Rge-

(B) Drilling Contractor-
Street and Number Box 36? 
City art gala 

.License No— 

110? ygrchrnt 

Drilling was commenced- Auzust 2& 
State Kgyr l>x1,cn 

19- 54 
Drilling was completed. 

(Plat of 840 acres) 

Elevation at top of casing in feet above sea level—=L£_ 
State whether well is shallow or artesian—Ehjllov— 

Se.tember 2 19- 54 

-Total depth of well 1- 5 

Section 2 PRINCIPAL WATER-BEARING STRATA 

-Depth to water upon completion- 60 

Na 
Depth 

From 
In Feet 

To 
Thickness ln 

Feet 
Description ot Water-Bearing Formation 

1 

«• 
Fine S-nd 

2 — t y 
1 '3 t Y t c r S u i ' i r G r ? j * J o l 

S A J 

4 

S 

Section 3 RECORD OF CASING 

Dla 
in. 

Pounds 
ft. 

Threads, 
in 

Depth 
Feet Type Shoe 

Perforations Dla 
in. 

Pounds 
ft. 

Threads, 
in Top Bottom 

Feet Type Shoe 
From To 

#•»•**•.» 
n * " r 

c r , ' ' r r 10« j 125 
7 - 'J 1 / A l 

Section 4 RECORD OF MUDDING AND CEMENTING 

Depth in Feet Diameter 
Hole in In. 

Tons 
day 

No. Sacks of 
Cement Methods Used 

From To • 
Diameter 

Hole in In. 
Tons 
day 

No. Sacks of 
Cement Methods Used 

Section 5 
Name of Plugging Contractor-
Street and Number 
Tons of Clay used 

PLUGGING RECORD 

-License No-
City- State-

-Tons of Roughage used. -Type of roughage-
Plugging method used-
Plugging approved by: 

-Date Plugged- _19_ 
Cement Plugs were placed as follows: 

Date Received. 

-yBaaln Supervisor 

AJ UJ IW 
FOR USE OF SPATE ENGINEER ONLY 

AUG 311955 

o m c e 
GROUND V.ATf? fi.'?ri>\1SOR 

.. *o;v.'iu. K;W *>KICO 

File No, 

No. 
Depth of Plug 

No. of Sacks Used No. 
From To 

No. of Sacks Used 

-
- _ . 

-Use j l_Location No. ±2i2J>. I^J/JU. 



Section 6 LOG OF WELL 

Depth in Feet Tbickneas 
in Feet Color Type of Material Encountered i 

From To 
Tbickneas 
in Feet Color Type of Material Encountered i 

o 9 ? Brawn Too Sol i 

2 1? Cli .nf .h i f , 3 - ' - S 

1? 50 • 3f» Clay ?• Z'O 

5 n in a r u m " Sand, Shovintr of Water . 

60 f> on RfWT C l n j - W J 

An 02 12 Brovm Vater Send ' s..- <,<• 

in* 11 R«r! C l f i y 

105 T 3 I f i Rrnwn Vater, Sand 5r. Gravel 3--3^ 

i ? * 12*; 2 Red Clav ^^-5-' 
-

-

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 

T 

1 

Well Driller 
"f 

Wis 



r 
L 

u 

L 

V 
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. 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 well-

Street and Number-

City 

K. E . Oarrett 

Las Vega*. 

Well was drilled under Permit No 

-BS % HW Vt—: Vt of Section_S 

(B) Drilling Contractor fi. R. rtuhUn 

State Mew Mexico 

and is located in the 

-Twp 12—Rge 26— 

.License No._ 

Street and Number-

City State 

Drilling was commenced. -October 10, 
Drilling was completed. Decomber 4, 

19-03-

19-OL 
(Plat of MO acres) 

Elevation at top of casing in feet above sea level-

State whether well is shallow or artesian 

Original flow: 576 GPM 
-Total depth of well inos f t . 

Section 2 PRINCIPAL WATER-BEARING STRATA 

-Depth to water upon completion-

Na 
Depth is Feet Thickness in 

Feet 
Description of Water-Bearing Formation Na 

From To 
Thickness in 

Feet 
Description of Water-Bearing Formation 

1 1 s t f l ow a t 880 f t . 

2 2nrl f low a t 940 f t . 

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 

r," O 

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 5 

Name of Plugging Contractor-

Street and Number 

Tons of Clay used 

PLUGGING RECORD 

-License No-

(5ty_ 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. 

Na 
Depth of Plug 

No. of Sacks Used Na 
From To 

No. of Sacks Used 

File No. 6oZ -Use- -Location No. -17.86.9.1101-



Section 6 LOG OF WELL 

Depth ln Feet Thickness 
Color Tvrw nf Material Encountered 

From To tn Feet 
Color 

• 

0 S Sandy loam 

5 8 Clay a. iSz 

g 1* Gvp rock A 3<Jf, 

15 21 GVD rock 

21 29 Clay 3 3.*/ 

*o A~ Clav -3/7 

43 51 Oumbo 

«1 SO Sand J J o / 

59 89 Gumbo 3.27/ 

89 91 Gyp rock 

01 109 Gumbo 3 ! 

109 120 Sand 3 -J «V o 

120 156 Gumbo 3 2 0 - 1 

156 241 Gyp rock -v/ 1 

241 246 Sand 

246 391 Gumbo 

391 408 Bard s h e l l rock 

408 471 Soft shale 

471 498 Sand 

4S8 589 Sand 

563 602 Shale 

602 648 Sand 

648 661 Bard lime stone 

661 791 Soft rock 

791 810 Shale 

810 828 Gray li n e rock 

828 S33 Gray lime rock 

£.?3 852 Soft shale rock 

£52 875 Bard lime rock 

875 1005 Bard lime rock 

The undersigned hereby certifies that, to the best of his knowledge and belief, the foregoing is a true and cor
rect record of the above described well 

G..R. Dublin 
Well Driller 



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 S need be completed. 

Section 1 
(A) Owner of well H. G. Southworth 

Street and Number 
City Artes ia 

Well was drilled under Permit No. RA-768 
SW y t HE S W _ % o f Section L . 

State New Mexico 

.and is located in the 

-Twp. 17 -Rge- 26 

(Flat of 640 acres) 

Elevation at top of casing in feet above sea level 

State whether well is shallow or artesian 

(B) Drilling rsntrartnr Myron Bruning 

Street and TJiimhw Box 881 

City AxigfiJLa : 

Drilling was cbmmenced-

Drilling was completed 

.license No-

State New Mexico 

September 20 19J3. 
November 5 

Artesian 
-Total depth of well JZlf 

1 9 « _ 

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 

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 

13" O . l 50 8 80 ) se t i n one s t i I n s J o i n e d 

i n a /4 o .n 40 K w i t h s ledge nj p p l e . 

) 
) 

total length i 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 RECORD 

-License No-

City- 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 

No. 
Depth of Plug 

From To No. of Sacks Used 

Date Received. 

File No RA-768 Use. .Location Nn 17.26.9.323 



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 

fl 5 ~ ? ^ s o i l 

5 30 z S2 £ sandy gyp It c l a y 

30 80 => - sand fc gyp 

80 290 ic - -5 gyp fc sandy c l a y 

290 385 gyp & sandy c l a y 

385 720 r e d stand fc gyp s t r a t a s 

720 755 _rock 

775 870 r e d bed fc r o c k s t r a t a s 

870 875 l i m e rock 

c a s i n g s e t • 

875 880 v a t e r r o c k 

880 1214 l l m e r o c k s e v e r a l s t r e a k s of v a t e r r o c k 

t o t a l ( le: Ch o l ' ' e l l i s 12 .4 l 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 
Well Driller 



WELL RECORD Flte Ma 

INSTRUCTIONS: Thia form-should tw typewritten, and Sled ln the office of the State Engineer, P. O. Box 10T8, Santa Fe, 
New Mexico, or tn the office of ths Artesian Well Supervisor, Roswell, New Mexico. Seetion 6 should be answered only if an 
old artesian weU baa been plugged. All other sections should be answered In full in every case, regardleaa of whether the 
weU drilled la ahaUow or artesian in character. Thia report roust he subscribed and sworn to before a Notary Public 

,-H-r 
—{-KW--T— 

. . . . 

~S--rLE--h-
. . i - i - i -

• ! • 

J.J..L. 
• • • 

• I I 

a 1 1 -HH-
* * at • • I 
? • a 

Owner of well M&M&&jfdti^^T£i£LX,J 
HiT ft Son 
^ V w a r y s T T Y T T 

Str«t and N n a b e r J g ^ ^ - B f i * *573* J B ^ ^ - U A - . » « » B e X l O O , 

Post f ™ W B O s W e l l . M l f ttttlOO ! ! 

WeU was drilled under Permit No -,' RAs»—2§6& and 

is located ln the. SW U MM M El U of Section A 

Townahip — _ Range.. 

2,6 
2& 

DrilUng Contractor J H T t ? a . _ J j ! r . 11 I n g . C O a -

Street and N u m b e r . l Q 1 2 - ^ Q U t J ^ « r i T l * . . J j r a i * . 

Post Office. 
(Plat of 640 Acres) 

, . locate Well Accurately 

Drums' was eommi 

* KLmtion at top of casing in feet above saa level 

State whether weD Is shallow or artesian 

Shallow Total depth of ' 

Sac 2 

No. X. from— 

U 5 0 L - Drilling was completed eTfUlUftrX-
"7 s « r-, ' 

216 

•feet.. Waiter level upon .completion of weluJ»2 

PRINCIPAL WATER-BEARING STRATA 

_22Q , Thickness in feet „ 4 . Formation staVl, Se

lect below land surface. 

No. 2, from. , Thickness ln feet- Formation-

No. a. from- •tft- , Thickness in feet— , Formation-

No. 4, from- , Thickness in feet-

No. 6, from-

Sec 3 

, Thickness in feet— Formation— 

RECORO OF CASING 

Diameter 
Ir. Inches 

Pounds 
per Foot 

Threads 
per Inch 

Name of 
MsdrafsjCtunr-

Feet of. 
' fleeing 

Type of 
Shoe 

- Parlors 
From 

4ed 
ruipuee 

7" 24 8 Used 216' Texas Hon* 3urfaee 

5 3/11 ; is - 8 used nnna nVf 
I 

-

Sac. 4 RECORO OF MUDDING AND CEMENTING 

Diameter of 
Hole In Inchea 

Numbar of Banks 
of Osment Methods Used 

Specific Gravity 
of Hod 

Tons of 
Clay Used 

Sac 5 . 
V-'eB la located m the_ 

Range _ _ — 

Street and Numbar 

Tons of day used 

. Name of plugging contractor— 

PLUGGING RECORO OF OLD WELL 
% V. of Section , Townahip-

Post Office— 

. Tons ot roughage I . Typs of roughaga-

. Waa plugging approved by Artesian Wen Supervisor? 

Cement progs were placed aa follows: 

No. X waa placed at 

No. 3 waa placed al— ii. ;— 

-fast. Numbar ot sacks of < 

-fast. 'Number of sacks of, osment used 

No. S waa plaead at 

No. 4 was placed at 

No. 5 waa placed at 

-feat* Numbar ef sacks of ea nt used-

feet. Number of sacks of cement used-



Sec LOG OF WELL 

FKOM (Depth KI Feet) TO (Depth bi FW) THICKNESS IN FEET CLASSIFICATION OF FORMATION 

0 4 i . ' T i 4 Top tell 

* 18 14 Sandstone 
18 22 Sandy Clay 

40 56 s w 16 Sanfl and olay 

56 60 2£i.o 4 OraTel 

60 118 58 Sand 

118 140 22 • Sandy olay 

140 148 3--— 8 Red olay 

148 170 3̂  "> 22 3and and OraTel 

170 172 2 Rad olay 

172 190 18 CooRlofflerate 

190 200 . -'So 10 aanfl and olay 
200 216 16 Sandstone 

216 220 4 Water aand 

220 232 '--/a 12 Conglomerate 

x, Conrad, Q. geyea_ . Ao solemnly m v that, to UM beat et my knowledge i 
baliaf, tba foregoing Information la a true and correct record of the wall for whieh resort la hereby made, Insofar aa can 
b« determined from all available records. 

SUBSCRIBED AND SWORN TO BEFORE K E this Signed • •• 

*»y of . . AJ>. IS Poa lUon_i lr l l l t t r i . 

Notary Public 

My Oommlaaloo Kxpln 

Street and v n » > i - 1 0 1 2 3Pa P e c B a A T e . 

Poet Office : 



Toiui WH-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 «*ty ° * Artes ia 

Street and Number 

City State 

Well was drilled under Permit No. RA-21SS 
SW M SW % KE y t of Section-!! Twp.. 

and is located in the 
-AZ Bge.__26 

(B) Drilling Contractor-

Street and Number B o x 3 8 

City Hagerman. 

.License No-

State New Mexico 

Drilling was i^mmmrpA October 5 

(Plat of 640 acres) 

Elevation at top of casing in feet above sea level-

Drilling was completed October 22 

19_44_ 

18.44. 

-Total depth of well. 

State whether well is shallow or artesian—artesian -Depth to water upon completion-

Section 2 PRINCIPAL WATER-BEARING STRATA 

•No. :. 
Depth in Feet Thickness in 

Feet 
Description of Water-Bearing Formation •No. :. 

From To 
Thickness in 

Feet 
Description of Water-Bearing Formation 

1 933 939 6 l ime 

2 943 948 5 l ime ' -

3 981 1002 21 l ime (nrronQo ? ^ 005 

4 1035 1040 5 l ime 

5 1040 1055 15 l ime i n c r e a s e a t 1052 

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 

10 3 /4 40 .5 8 668 Lax k i n f l o a none 

13 3 /8 4 8 . 0 8 1 7 4 - -

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 

16 100 H a l l i b u r t o n ' 

P i m o s e to ce Bent c a s i n e 

Section 5 

Name of Plugging Contractor-

Street and Number 

Tons cf Clay used 

PLUGGING RECORD 

-License No-

aty_ Stote-
-Tans of Roughage used-

Plugging method used-

Plugging approved by: 

Basin Supervisor 

FOR USE OF STATE ENGINEER ONLY 

Date Received 

File No- RA-2155 -Use_ 

-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 

4-1L// 
-Location Wn 17.26.17jgSr3- _ _ 



Section 6 LOG OF WELL 

Depth is Feet Thickness 
Color Type ot Material Encountered ' 

From To in Feet 
Color Type ot Material Encountered ' 

0 36 36 3 s o i l fc cal iche 

36 50 14 caliche 

50 65 15 ? -•?/ *. sand 

65 94 34 sand & tryt) 

94 98 4 ?J 0 Z hard shel l 

98 175 85 JJZS ftyp fc sand 

175 200 25 Z i & o sand fc gravel 

200 205 5 S<7< shel l 

205 234 29 2 "4 It sand & gravel 

234 260 26 Band pvn 

260 300 40 gyp & red rock 

300 323 23 ; 7 hard ford rock 

323 350 27 sandrock 

350 400 50 shale fc gyp 

400 580 180 clay 

580 585 5 hard she l l 

585 609 . 24 red sand 

609 685 76 red rock fc shale 

685 695 10 hard evn she l l 

695 700 5 red shale 

700 704 4 lime shel l 

704 715 11 Kyp shel l 

715 720 5 shale 

720 758 38 red sand & rock 

792 810 18 hard shale 

810 830 20 red sand 

830 832 2 hard sand & shale 

832 837 6 lime shel l 

837 862 25 hard gray lime 

862 875 13 hard (tray Hate -

875 880 5 vater rock ( l i a e ) „ . . • . . 

880 882 2 • • 86ft sand - - — . .. . . .. 

882 885 3 lime 

885 895 10 hard gray lime 

895 925 30 hard lime 

925 933 8 lime 

933 939 6 lime (water rock) 

939 943 4 lime 

943 948 5 increase i n water ( l ime) 

948 955 7 lime 
955 981 26 lime with shale streaks 

981 1002 21 white lime (increase i n water) 

1002 1010 8 hard white lime 

1010 1035 25 white lime 

1035 1040 5 lime (water rock) 

1040 1055 15 Jime (increase l n water at 1052) 

' 1055 1068 13 lime (increase i n water at 1068) 

1068 1071 ~ 3 ... . 

1 
a, 
i 
a 

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. All sections, except Section S, 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 

J . B. Wallace 

Bos 386 

-Axiei la. . _ State . 

_________ and is located in the 
lo t 4 ( > B l k . 4 , ^ s e l a w s A ^ d ^ ^ 

_lZ.__.Twp 17 Rge 25 

WeU was drilled under Permit No.. 

(B) Drilling Contractor-

Street and Number— 

City 

Roe L . Newberry . License No-

State 

Drilling was commenced. 

Drilling was completed : 

_Apr__t_J_5., 
A p r i l 20. 

19_L. 

19.__ 
(Flat of 640 acres) 

Elevation at top of casing in feet above sea level-

State whether well is shallow or artesian 

-Total depth of -.vell_ 105 

Section 2 PRINCIPAL WATER-BEARING STRATA 

-Depth to water upon completion... 

No. 
Depth in Feet Thickness in 

Feet 
Description ol Water-BearingJr!erm-iion No. 

From To 
Thickness in 

Feet 
Description ol Water-BearingJr!erm-iion 

1 

2 

3 -
4 -
5 

Section 3 RECORD OF CASING 

Dia 
in. 

Founds 
ft. 

Threads 
ln 

Depth 
Feet Type Shoe 

Perforations Dia 
in. 

Founds 
ft. 

Threads 
ln Top Bottom 

Feet Type Shoe 
From To. 

6 105 

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 5 

Name of Plugging Contractor-

Street and Number 

Tons of Clay used 

PLUGGING RECORD 

City-
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 

No. of Sacks Used No. 
From To 

No. of Sacks Used 

File Nn RA-1749 __Use Location No. ___1I_8 - l l_j_0a 



Section 6 LOG OF WELL 

Depth in Feet Thirrne— 
io Feet Color Type ot Material En countered 

To 
Thirrne— 
io Feet Color Type ot Material En countered 

0 l S o i l 

1 IT Sand 

17 23 Cravat 

23 37 Pink clav 

37 53 Gravel 

S3 105 Water, «»nrf -nH e— *vel 

• 

• 

• 
The undersigned hereby certifies that, to the best of his knowledge and belief, the foregoing is a true and cor
rect record of the above described well 

Roe Newberrry 
Well Driller 



4 

TP 

ADDITIONAL WELL LOGS 



E. 
r 

n 
ip. 
i 
f t 

(A) Owner of well Ze£ DiLiexA 

Kivised June 1972 

STATE ENCINEER OFFICE 

WELL RECORD 

Section 1. GENERAL INFORMATION 

Street or Post Office Address 210 Q?ntfi£. 
City snd State AjtlejiiHf New Mexico 8S21Q 

FIELD Life. 

Owner's Well No. M 6550-

Well was drilled under Permit No.. M-655Q and is located in the: 

W of Sectinn 10 Tnwnthip /7C Range 26fc .N.M.P.M. 

b. Tract No.. . of Map No.. oi t h e . 

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. 

. License No.. 'MD675 (B) Drilling Contractor . 

P.O. B0X.U37 Ajd&Ala. NM 882/0 £ a , ^ -7f<z-
Address. 

Drilling Began 8-t-79 

llk'vation of land surface or . 

Completed 8 - /0 -7Q Type tools. 

at well i s _ L _ l _ _ . f t . Total depth of well 

Size of hole in 

125 

Completed well is shallow _ artesian. Depth to water upon completion of well. 

Section 2. PRINCIPAL WATER-BEARING STRATA 

50 

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) 

95 120 25 VaiejL 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 1 125 126 Vt 90 120 

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: 

Stste Engineer Representative 

No. 
Depth in Feet Cubic Feet 

of Cement 
No. 

Top Bottom 
Cubic Feet 
of Cement 

1 

•> — 
3 
4 

Date Received 
FOR USE OF STATE ENGINEER ONLY 

Quad 

: Use. 

FWL . FSL. 

v-s Locstion N - J 7 . * £>. /C?. f X H \ Z 3 ; 

7 . 



Section 6. LOG OF HOLE 

Depth in Feel 

To 
Thickness 

in Feet Color and Type of Material Encountered 

20 20 Jop Soil 

60 Callcheji- ria.u 

JL JL line. BAOUTL Sand 

95 10 QOOAAK. Sand 

120 JL Wait*. <S Sand 

HL Red Bed 7/7 

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— -*iould be executed in triplicate, preferably typewritten, and submitted t o f -opropriate district office 
of the State Engineer. AI ons, except Section S, shall be answered as completely and accurately xuible when any well is 
drilled, repaired or deepened «hen this form is used as a plugging record, only Section 1(a) and Section 5 n ed be completed. 



W E L L R E C O R D - F,K.NO. aavatto 
INSTRUCTIONS: Tba (ons should be typewrttten, u d filed in the office of the State Engineer, (PO. Box 1079) Santa Fe, New' 
Mexico, unless the well is situated in the Roswell Artesian Basin, in which case it should be filed in the office of the Artesian Well 
Supervisor, Roswell, New Mexico. Seetion S should be answered only if an old artesian well has been plugged. All other sections 
should be answered in full in every esse, regardless of whether tbe well drilled is shallow or artesian in character. This report must be 
subscribed aad sworn to before a Notary Public . 

SEC I 

. . L l . i -• > i 

! ! j_ 

• r r r 

• * * 
\ 1 • i i 

* * i — 
1 
i ! 1 

' ! 1 

< ! > 
l - i i 

—1—SYt—f— 
• 1 1 

.-U-s.E-4-
1 ! 1 ' ! • ' 1 

! 1 a 

Owner of well 

' Street and Number. 

Post Office . 

f. J . Jackson 

Well was drilled under Permit No. 

is located in the 8T ~M 

Township 

Artesia. lew -Mexico 
TWO 

and 

Vf 
178/ , Range 26l. 

. « of Section _ 9 _ 

Drilling Contractor Boe t . gewperry gad f. P. Blac-
Street snd Number • • - • 

(Plat of 6401 

Tirnii-o v u commenced Feoi__rr 10 19 «tt rWffiaewa s comoleted * « b n i _ y _ 6 t h 19 Hi ~ 

Elevation at top of casing in feet sbove sea level 

Stats whether well is shallow or artesian 

-
Elevation at top of casing in feet sbove sea level 

Stats whether well is shallow or artesian 
SbAllOW ffi -

SEC 2 PRINCIPAL WATER-BEARING STRATA 

N n 1 , from to . Thickness in feet . Formation 

>3n frnm to . Thickness in feet • . Formation 

N n . S, from to . Thickness in feet . Formation : -

•M- f r o m to . Thickness in feet . Formation 

•Wn K 1 f rnm to . Thickness in feet ,, .Formation 

SEC. 3 " RECORO OF CASING . . . 

DIAMETER 

IN INCHKS 

POUNDS 

PER FOOT 

THREADS 

PER INCH 

NAME OF 

MANUFACTURER 

F E E T OF 
CASING 

TYPE OF 

SHOE 

PERFOR 

FROM 

ATED 

TO 
PURPOSE 

I t * 202 
10 106 

Pipe • l i t Wit! i tore to ,6 a l l ta per ci rcle . 

SEC A RECORD OF MUDOING AND CEMENTING 

DIAMETER OF 

HIMJt IH INCHES 

NUMBER OF SACKS 

OF CEMENT 
METHODS USED' SPECIFIC GRAVITY 

OF MUD 
TONS OF 

C U T USED 

-

[Bang* 

SEC 5 

We- bTotaled in the 

PLUGGING RECORD OF OLD WELL 

) * y L J j< of Section"! _.,Township. 

tStreet and Number-. ^ 

'. i , J 'Tons of day mad V-"- ' ' . . . Tons of roughage used • - Type of roughage 

Was plugging spproved by Artesian WeD Supervisor • -
—" '—-- •*>*±Siir^., :„ * 

~ " feet .Numbero/aacka'cf cement n«ad^vT;tTy:•, .f ~ ' ';-Ty?P'&:. •?;<? 

- featcr^-Nnmgraf »Mitajam^'^^^S^^^11^C^^^ 

;Je«tEIjgJitnm 

^{-•••'••-fvtf-.r 



^'150 w . ^ S s £ 
# 1 7 0 

ZLO 

1»» 
L4 

15 

Bod Sandy Clay 

Telle*, aaady- clsy 

Bel aand clay. e : » eras >1 

fink Tatar Sand 

W h i w a t e r tend 

fr?'- 825 iior,.- 20 Bad Sandy Clay 

.2U5 15 

-24^- _25_ Bed Qay 

285 35 Water Sand, bottoce1_ 
at red clay. 

h • ; : do • 
tbe foregoing' information ia a true and correct record of the weU for w). 
aU available records. 

STJBSCRIBED AND SWORN TQ BEFORE ME thia 

day of . A. D_ 19 . 

1 ,-Jt .- NotaryPublic 

My C^muniaaioniEiTiiraa'̂  ' j - - . 

. -V •we r̂ ihz:, to the bt,t of T:y kr.owted*'' - . . . I b«sl_cl*. 
.̂ {v r: is hereby made, insofar or can be dtlerti^ .*.ed from 

signed ^ - ; _ , ^ ^ ^ O ^ y ^ ^ . 

Potion - / ' / 

i t f ^ . i sr.-J Vurcb.--

T'vr- c-



/ , & WELL RECORD - — 
INSTRUCTIONS: This form should be typewritten, u d tiled lu the office ot the State Engineer, P. O. Box 10T8, Santa Fe, 
New Mexico, or in the office ot the Artesuui Well Supervisor, Roswell, New Mexico. Section 0 ahould be aaawerad only If an 
old artesian well haa been plugged. All other sections ahould be answered In full ln every case, regardless of whether the 
well drilled Is shallow or artcalu ln character. Thia report muat be subscribed and sworn to before a Notary Public 

—; i 

-t-r 
i t 

1 

,-T-r 
• J 

• • • t 

! i r ! ' 
i i 

L . J - : • 
i ; 

—J—SW-
a • 
a • 

!— ... * < 

P I T 

Owner of we l l—-Bri fet©* C o l - l -

Street aad Number R o u t e 1 B o » - 3 Q -

post.otfice Artesltv-, a w Mexico -

Well waa drilled under Permit No.-. 

la located In the_g£ % U_. 

Township XT—S-j . Range. 

_ £ £ — U of Section .£) .. 

~S£~E» 

Drilling Contractor. -Bl-otrnt. & Oo-i-1-

(Plat of MO Acres) 
Locate Well Accurately 

Street u d Number. 

Post Office 

-Sotrte- I-B03C-30-

Artegtoy Key Mexico 
»... DrilUng waa completed.. Drilling was commenced 

Elevation at top ot casing in feet above sea level-

State whether well ia shallow or artesian 

Total depth of — " X^IC feet. Water level upon completion of well 2.-Q--

Sec 2 PRINCIPAL WATER-BEARING STRATA 

-w'TjXy-Jl-

-Sr ir l lov , . Steele w e l l ' 
êet below land eurface. 

No. 1, from 

No. 2, from CQ 

No. 3, from^ 

• t " — j e — 
•to-—eo— 
ta t h C r 

, Thickness in feet. 12-
, Thickness m feet- 3 0 - Formation. 

"Gyp-

, Thickness In feet. TO- Formation. 

No. 4, from , Thickness ln feet-
t lravel 

Formation-

No. 6, from 

Sec. 3 

, Thickness In feet-. 

RECORD OF CASING 

Diameter 
In T»"K— 

Founds 
per Foot 

Threads 
per Inch 

Nnme of 
Manufacturer 

Feet of 
Casinx; 

Type of 
' Shoe 

Perforated 
Purpose 

Diameter 
In T»"K— 

Founds 
per Foot 

Threads 
per Inch 

Nnme of 
Manufacturer 

Feet of 
Casinx; 

Type of 
' Shoe From Io Purpose 

A n 
O uuu t 'vrf" 

fillT*^- n a w " + **** 
ry 23 
/ f-cei a once vie 

woll roQulron ? Sec. 4 RECORD OF MUDDING AND CEMENTING 

Diameter of 
Hole In Inches 

Number of Sacks 
of Osment Methods Used 

Specific Gravity 
of Mad 

Tons of 
Oay Used 

: 

Sac 5 
WeU la located in the-

PLUGGING RECORD OF OLD WELL 
% of Section Townahip-

Banga-

Street and Number-

. Name of plugging contractor— 

. Post Office-

Tons of day used- . Tons of roughage used— . Typa of roughage-

. W u plugging approved by Artestaa Well Supervisor ?. 

C a n s t progs ware placed u followa: 

No. 1 w u placed sf 

No. S waa placed at 

-feet. Numbar of aacka of cement 

-fset Number of sacks of senunt UM L :fF1 L E D 
Na I w u placed at-

No. 4 w u placed at— 

_feet° Number of sacks of cement ua d 

-feet Numbar of aacka of earnest ua) 

No. S w u placed at- -feet Numbar of aacka of cement U«4<1-AaTXaiAlPWBLTS^S^SO^ 

(over) 

DEO 121951 • 

BOSWELI, NEW MUQCO 



S a c ft LOG OF WEa 

FROM (Dep* la Faat) TO (Dept* ia Faal) • . .. THICKNESS IN FEET f CLASSIFICATION OF FORMATION 

• •• ~ • -18-

-5Q-

-80-

-130-

"30-
-50-

-150-

-140-

1 2 -

-ee-
-30-
-50-

-10-

Topaoll * Clay 

-etej—— 
Q r s T . l * Clay 

aand rook 
3>od * O r « w l -

T 
i 

T 
f 

T 

1 

A 
7 
i 

.a 

T. - do aolamaly swear that, to tha boat ot my kBowtadaai aad 
baliaf, tha toregotag information la a true and correct record of the well for which report ia hereby made,4,1 refer aa can 
ba determined from aft available records. 

SUBSCRIBED AND SWORN TO BEFORE ICE thia 

A ' Y ~' AJ} . 19 

Signed 

Position-

Notary Public 

•Cy Commiasion Explrea_ 

Street aad Number-

Poet Office 



Form WR-23 

FIELD EN::*. LCk» 
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 

City 

t and Number 

State —~?7f 7^7 / 

(Plat of 640 acres) 

Elevation at top of casing in feet above sea level = 

State whether well is shallow or artesi; 

Well was drilled under Permit No. is located in the 

% of Section. 

(B) Drilling rwra^nr JV . Q ^$-*-*<^%£- License tHo.U^-/ 

Street an^Number , /S-efl-^ /£rJL*zT. 

City cd/rLL^-dLd-. State "Tfrr S>7Z-

Drilling Was commenced.-

Drilling was completed 

19 ^ ^ 

19-fX^ 

-Total depth of welL 

Section 2 

iepth to water upon completion-

PRINCIPAL WATER-BEARING STRATA 

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 / S f 
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 

/ 3 f * r 
• r- > 

T y 

i 

Section 4 RECORD OF MUDDING AND CEMENTING 

Depth in Feet Diameter 
Hole in in. 

Tons -
Clay 

s No. Sacks of ' 
Cement Methods Used 

From To 

Diameter 
Hole in in. 

Tons -
Clay 

s 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 OFA^TiLlfcGiN£ER ONLY 

Date Received-'3"" " ^ . J ~.^Jj 

File No.. 

92 3 MV *J2 330 E98J 

Na 
- Depth af Plug 

No. of Sacks Osed Na 
From To 

No. of Sacks Osed 

Use. cation Nr. 17. 2 6./Q./fO 



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 

/ f i 

/if 
< 

% 

• 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 welt / r 

Well Driller 

( 



SVC,', i _ h'Srrt Trir»& 

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_ 

SW v t SW y 4 % 0 f Section.J.O-

(Flat of 640 acres) 

Elevation at top of casing in feet above sea leveL. 

(B) Drilling Contractor Pearson Bros^ 

Street and Number 

City Lake Ar thur . 

Drilling was -rnmTnpnppri 5-15-26 

Drilling was completed-

State New Mexico 

and is located in the 
Twp 17S B g p 26E 

.License No 

State 

6-28-26 
19-

19-

-Total depth of WPH 1263 

State whether well is shallow or artesian ar tes ian Depth to water upon completion-

Section 2 PRINCIPAL WATER-BEARING STRATA . „ 

No. . . 
Depth is 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 

124 452 

10 930 

10 i i ch comes up about J 5 feet i n 12* i i ch c a s i i ie 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 RECORD 

-License No-

City-

-Tons of Roughage used-

Plugging method used-

Plugging approved by: 

Basin Supervisor 

FOR USE OF STATE ENGINEER ONLY 

Date Received 

File No.. RA-307 -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 

-Location No 17.26.10.33fr 



Section 6 LOG OF WELL 

Depth in Feet Thickness 
Color Type of Material Encountered From To in reel Color Type of Material Encountered 

0 2° s o ' 1 gJMl F v n 

20 45 gravel 
45 55 clay 
55 60 rock 

60 75 white gumbo 

75 94 smite gumbo 
94 118 white gumbo 

118 139 mhlte gumbo 
139 159 gumbo 

159 177 Kunbo 

177 197 ••nd 
197 217 sand rock 
217 239 aand 

239 276 sand 

276 295 aand shale 

295 314 

314 334 aand 

334 353 rock 
353 373 rock 

373 393 gumbo and rock caving; •• 
393 411 gumbo 

411 432 sand 

432 152 rock and sand 

452 471 rock and sand 

471 491 red clav 
491 512 Band 

512 531 sand 

531 552 gumbo 

552 572 gumbo 
973 . j 586 clay and typ rock - ' . % 

- - 5 8 6 645 

664 c l a y 

685 c l a y 

705 sand 

720 

740 sand r o c k 

740 759 

779 Band r o c k 

r o c k 

818 sand r o c k 

837 h a r d r o c k 

852 r o c k and c l a y 

852 871 r o c k 

r o c k and aand 

891 908 c l a y and sand 

908 h a r d r o c k 

947 h a r d r o c k 

969 

990 

969 

1010 

1067 

aand 4 on r o c k 17 

h a r d r o c k 

h a r d r o c k 

1067 

1106 

1106 

1143 

r o u g h r o c k 

f i r s t f l o w 

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 

1222 
1242 

1222 

1242 
1263 

l l m e r o c k rough s t r e a k s 

l l m e r o c k rough s t r e a k s 

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 w e l l 



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. 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 _ 

D. D. Sul l ivan 

Well was drilled under Permit No. 
_ S W _ % _ S B _ % y< of Section 

Artaala , State »*» M-^< ™ 

RA-1300 and is located in the 

M Twp IZ Rge 26 

(B) Drilling Contractor-

Street and Number 

City 

R fc R D r i l l i n g CO.T.WT^W No.. 

State 

Drilling was commenced- March 24. 

Drilling was completed- A p r i l 8, 
19-JL7_ 

19_?Z_ 
(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] 210 f t . 

Section 2 PRINCIPAL WATER-BEARING STRATA 

-Depth to water upon completion-

N a 
Depth 

From 

in Feet 
To 

Thickness ln 
Feet 

Description of Water-Bearing Formation 

1 18' 1st flow 

2 36 t o 4 ) 2nd flow 

3 

4 

5 

Section 3 RECORD OF CASING 

Dia 
in. 

Founds 
f t 

Threads 
In 

Depth 
Feet Type Shoe 

Perforations Dia 
in. 

Founds 
f t 

Threads 
In Top Bottom 

Feet Type Shoe 
From To 

Section 4 RECORD OF MUDDING AND CEMENTING 

Depth in Feet Diameter 
Hole in in. 

Tona 
Clay 

No. Sacks of 
Cement Methods Used 

From To 

Diameter 
Hole in in. 

Tona 
Clay 

No. Sacks of 
Cement Methods Used 

Sections 

Name of Plugging Contractor-

Street and Number 

Tons of Clay used—'. '.—'.— 

PLUGGING RECORD 

-License No-

City.- State-

..Tons of Roughage used. -Type of roughage-

Plugging method used— 

Plugging approved by: 

-Sate Plugged- -IB-

Cement Plugs were placed as follows: 

Basin Supervisor 

TOR USE OF STATS ENGINEER ONLY 

Date Received. 

No. 
Depth ot Plug 

~ NoTof Sacks"Used" No. 
From To 

~ NoTof Sacks"Used" 



Section 6 LOG OF WELL 

Depth la Feet Thicknes* 
la Feet Color Trpe ot Material Encountered 

From To 
Thicknes* 
la Feet Color Trpe ot Material Encountered 

0 23 -• _? ' 7 Gypsum rock 

23 28 z S -j* Water •and 

sa 36 gmti Mtf eravel 

se 40 * Oravel (water) 

40 43 - . 2 J??- Vater aand 

43 48 Wait* clay 

48 55 2 - i< - Whit* clay 

55 70 Watar Band 

70 T6 i - W Watt* clay 

76 80 5 - * -j> Sand 

80 90 Z £ Z o Whit* clay 

90 125 .... l 1>S White clay 

125 132 i - 3 ' j Sand rock 

132 145 - 2> JS" Whit* clay 

145 150 * ' ? = > Sand 

150 157 Sand rock 

157 175 Water aand 

175 195 2 " S - White clay 

195 206 £ • ' _ ? ' ' Sand rock 

206 210 2 'S J Water aand 

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 fc R Drilling Co. 
Well Driller 

' P i . 



APPENDIX B 
WATER QUALITY ANALYSES 



WATER QUALITY OF MONITOR WELLS 
NEAR EVAPORATION PONDS 



TS ASSAIGAI 
ANALYTICAL LABORATORIES. INC. 

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

DATE: 8 November 1984 
1080, 1040 

ANALYTE 

I 
Benzene 
Toluene 
Echylbenzene 
Xylenes 

b Benzene Toluene 
Echylbenzene 
Xylenes 

I 
I 

NO 3 as N 
NH 4 

CN 
Benzene 
Toluene 
Xylene s 

1 Echylbenzene 

NO 3 as N 
NH 4 

CN 
Benzene 

iL Toluene 
Xy lene s 

•n Echylbenzene 

SAMPLE ID/ANALYTICAL RESULTS 

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/l 

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"mg/l 
<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 mg/l 

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 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 



CUSTOMER Navajo Refining Co 
ADDRESS Box 526 

CITY A r tes ia , NM 88210 
-ATTENTION Ed Kinney 
INVOICE NO. 104223 

ny ti <4 
ran i 

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

TYPE OF ANALYSIS Water 

Sample 

Iden t i f i ca t i on 

Navajo Well #1 

o; 

I 

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

Type of 
Analysis 

Acidity 
Alkalinity, "P" (As CaCOj 
Barium 
Biochemical Oxygen Demand 
Cadmi um 
Chemical Oxygen Demand 
Chloride 
Chromium 
Chromium 6+ 
Copper 
Fl uori.de 
Hardness (as CaCO-) 
Iron 
Lead 
Magnesium 
Nickel 
pH Units 
Phenols 
A l k a l i n i t y , "M" 
Sol ids , Total Dissolved 
Sulfate 
Sul f ide 
Zinc 

BODg - 4/24/81 @ 1600 hrs. 

5 - 5 day incubation 

mg/ 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 

. y • / fc 

es-. 
® 

4/30/81 
APPROVED 1. 

Elmer Mart inez, Director of 

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 lu t ion , Inc. 
P.O. Box 15351 • 1925 Rosina • Santa Fe, New Mexico 87502 

Telephone 505/982-9841 

PAGE OF 13 PAGE 

of^Quali ty 



ADDRESS 

CIT> 

l i - I N A T T E N T I O N 

vlVOlCE NO 

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

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

TYPE OF ANALYSIS Water 

Sample Type o f 
I den t i f i ca t i on Analysis mg / l i t e r 

I 

i 
i 

Navajo Well # 3 Ac id i t y 32 
A l k a l i n i t y , "P" (as CaC03) < 1.0 
Barium < 0.1 
Biochemical Oxygen Demand 40 
Cadmi um 0.0C9 
Chemical Oxygen Demand 73 
Chloride 2652 
Chromi um < 0.001 
Chromium 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 l k a l i n i t y , "M" 356 
So l ids , Total Dissolved 7730 
Sul fate 2720 
Sul f ide 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: BODg - 5 day incubation 

pH:electrode 

17 

i 

0 " ^ ^ l L 7 APPROVED BY. 
r a ^ t ^ it--!.. Elmer D. Martinez, Director of Qual i ty Assurance 

' _ " A I PAGE 6 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 Po l l u t i on , Inc. '30/81 
P.O. Box 5351 • 1925 Rosina . Santa Fe, New Mexico 87502 

. T - I . . . . I c u e ffwi H U M — ; . • 



in 

fc'cusnvER Navajo Refining Cor 
ADDRESS Drawer 159 

CITY Ar tes ia , NM 88210 
ATTENTION Ed Kinney 
WOICE no. 104223 

. r - - 1 

ill; l b . I 

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

pa 

l l -I TYPE OF ANALYSIS Water 

Sampl e 

Ident i f i ca t i on 

Navajo Well # 5 

Type of 

I 
I 
I 

Sample Analysis by: BP 

Date and Time o f Analysis: BODg: 4/24/81 (s> 1600 hrs. 

pH: 4/30/81 @ 1400 hrs . 

Method of Analysis: BODg - 5 day incubation 

pH:electrode 

Analysis mg/l i ter 

Acidity 36 
A lka l in i ty , "P" (as CaCOJ < 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 
Fluoride 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 ty , "M" 506 
Solids, Total Dissolved 16,800 
Sulfate 4290 
Sul fide 0.13 
Zi nc < 0.1 

^2. /. /£> O 7^7 

o "Z- c 
b=±a=- trrl: 

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 
Telephone 505/932-9841 

APPROVED B Y : 

Elmer D. Martinez, Director o f Qual i ty Assurance 
4/30/81 PAGE 7 OF 13 PAGE 



^ -CU3T0VER 

ADDRESS 

JJV CITv 
tffej ATTENTION' 
^•»* INVOIGE NO 

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

ny mm CT. 

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

TYPE OF ANALYSIS Water 

Sample Type of 
mg/l i ter Identif ication Analysis mg/l i ter 

Navajo Well # 7 Acidity 36 
A lka l in i ty , "P" (as CaCO,) < 1.0 
Barium <5 < 0.1 

(as CaC03) 

Biochemical Oxygen Demand 
Cadmium 
Chemical Oxygen Demand 
Chloride 
Chromium 
Chromium 6+ 
Copper 
Fluoride 
Hardness 
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 Analysis: B0D5: 4/24/81 @ 1600 hrs. 

pH: 4/30/81 @ 1400 hrs . 

Method o f Analysis: B0D5 - 5 day incubation 

pH:electrode 

38 
0.04 
136 
3570 
0.002 
0.01 
0.004 
0.3 
3160 
0.05 
0.001 
370 
0.01 
8.0 
0.001 
596 
14,200 
5600 
0.05 
0.1 

To-

C=- Zr- C 
ter&ikxrri I—i * 

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 lu t ion , Inc. 

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

APPROVED BY. 

Elmer D. Martinez, Director o f Quali ty Assurance 
4/30/81 PAGE 8 OF 13 PAGE 



s 

u 

CUSTOMER 

ADDRESS 

CITY 

ATTENTION 

NVOICE NO 

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

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

TYPE OF ANALYSIS Water 

Sample 

Identification 

Navajo Well #9 

1 

Sample Analysis by: BP 

Date and Time of Analysis: 

pH: 4/30/81 @ 1400 hrs. 

Method of Analysis: BODg -

pH:electrode 

Type of 
Analysis mg/l i ter 

Acidity 36 
A lka l in i ty , "P" (as CaC03) < 1.0 
Barium < 0.1 
Biochemical Oxygen Demand 36 
Cadmium 0.01 
Chemical Oxygen Demand 88 
Chloride 2703 
Chromium 0.002 
Chromium 6+ < 0.01 
Copper 0.006 
Fl uoride 0.7 
Hardness (as CaC03) 3120 
Iron 0.01 
Lead 0.001 
Magnesium 370 
Nickel < 0.01 
pH Units 7.7 
Phenols < 0.001 
A lka l in i ty , "M" 322 
Solids, Total Dissolved 10,400 
Sulfate 4160 
Sulfide 0.03 
Zinc < 0.1 

2- 'ZtfxS 

97? o 

B0D5: 4/24/81 @ 1600 hrs. 

5 day incubation 

O Zr- C 

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 
_ _ _ _ T e / e D h o n e . 5 Q 5 / . 9 a ^ 9 R 4 — — _ 

APPROVED RV—s£-~^' 

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



*U -CUSTOMER 

ADDRESS 

T\ CITY 
ATTENTION 

^ H N V O I C E NO 

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

mo? § 

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

TYPE OF ANALYSIS Water 

Sample 

Identification 

Navajo Well # 12 

„1° 

Type of 
Analysis 

Acidity 
Alkalinity, "P" (as CaCO,) 
Barium 
Biochemical Oxygen Demand 
Cadmi um 
Chemical Oxygen Demand 
Chloride 
Chromium 
Chromium 6+ 
Copper 
Fluoride 
Hardness (as CaC0J 
Iron J 

Lead 
Magnesium 
Nickel 
pH Units 
Phenols 
Alkalinity, "M" 
Solids, Total Dissolved 
Sul fate 
Sulfide 
Zinc 

* Data will follow on 5/6/81. 

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/liter , ,f^,jc^ , e / 

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 
*< O.OOI 
545 
28,900 
I I , 500 
0.05 
0.1 

Stucco 2??> 

o Z- <~ 

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, Mew Mexico 87502 

APPROVED _2_ 
Elmer D. Martinez, Director of Quality Assurance 

4/30/81 PAGE 10 OF 13 PAGE 



fl 
CUSTOMER 

ADDRESS 

CITY 

ATTENTION 

VOICE NO 

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

id"'1. mm 
SAMPLES RECEIVED 4 / 2 4 / 8 1 CUSTOMER ORDER NUMBER ' P.O., # 2 0 0 3 0 

TYPE OF ANALYSIS Water 

Sample 

Identi f icat ion 

Navajo Well # 13 

Type of 

I 
T * 

I ( 
4^ 

Analysis mg/l i ter 

Acidity 11 
Alka l in i ty , "P" (as CaCOj < 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 
Fluoride 1.2 
Hardness (as CaCO.,) 1570 
Iron J 0.02 
Lead 0.003 
Magnesium 79 
Nickel < 0.01 
pH Units 7.4 
Phenols < 0.001 
Alka 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: BODg - 5 day incubation 

pH:electrode 

3.^ /• <7 

O C 

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 

APPROVED BY: __. 

Elmer D. Martinez, Director of Quality Assurance 
4/30/81 PAGE 11 OF 13 PAGE 



-CUSTOMER 

ADDRESS 

i
ClTY 

ATTENTION 
WOICE NO. 

Navajo Refining Cor 
Drawer 159 
Ar tes ia , NM 88210 
Ed Kinney 
104223 

r» r»t— /> r-»>-» c 

mm 
SAMPLES RECEIVED 4 / 2 4 / 8 1 CUSTOMER-ORDER NUMBER P . O . # 2 0 0 3 0 

IJ 
n 
LJ 

E 
E 

TYPE OF ANALYSIS Water 

V 

I 

I 

Sample 

I den t i f i ca t i on 

Navajo Well # 16 

y 

Type o f 
Analysis 

Ac id i t y 
A l k a l i n i t y , "P" (as CaC03) 
Barium 
Biochemical Oxygen Demand 
Cadmi um 
Chemical Oxygen Demand 
Chloride 
Chromium 
Chromium 6+ 
Copper 
Fluoride 
Hardness (as CaCO.,) 
Iron J 

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 

5* 

Sample Analysis by: BP 

Date and Time o f Analysis: BOD, 

pH: 4/30/81 @ 1400 hrs . 

Method o f Analys is : BODg - 5 day incubation 

pH:electrode 

4/24/81 @ 1600 hrs . 

< 
< 

mg / l i t e r 

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 

APPROVED B1 

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 lu t ion , Inc. 
P.O. Eox 5351 • 1925 Rosina . Santa Fe, New Mexico 87502 

_ _ _ _ _ _ _ T f . l o n h /•» n o _ i ; H F / $ f t ? . , £. ' 

Elmer D. Martinez, Director o f Qual i ty Assurance 
4/30/81 PAGE 12 OF 13 PAGE ' 



• CUSTOMER Navajo Refining Cor 
ADDRESS Drawer 159 

CITY Artesia, NM 88210 
^ATTENTION Ed Kinney 
TNVOICE uo 104223 

toil tfi 
ALUS 

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

TYPE OF ANALYSIS Water 

(T* 

L 

Sample 

Identif ication 

Navajo Well # 17 

Type of 
Analysis mg / l i t e r 

Ac id i t y 17 
A l k a l i n i t y , "P" (as CaCOJ < 1.0 
Barium 0.1 
Biochemical Oxygen Demand 42 
Cadmium 0.03 
Chemical Oxygen Demand 88 
Cnioride 4692 
Chromium 0.002 
Chromium 6+ < 0.01 
Copper < 0.001 
Fl uoride 0.3 
Hardness (as CaCOJ 4470 
Iron 0.03 
Lead 0.005 
Magnesium 470 
Nickel - - 0.01 
pH Units 7.6 
Phenols < 0.001 
A l k a l i n i t y , "M" 198 
So l ids , Total Dissolved 11,200 
Sul fate 2,930 
Sul f ide 0.03 
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: BODg - 5 day incubation 
pH:electrode 

O Z - C 

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 
4/30/81 PAGE 13 OF 13 PAGE ^ 



ft 
ADDRESS 

CUV 
ATTEf4TIOr. 
VOICE r:o 

Wavajo Refining Cor 
Drawer 159 
Ar tes ia , NM 88210 
Ed Kinney 
104223 MAY 6 1381 

t h - i ! u »» k v. . 

Mill: 
SAMPLES RECEIVED 4 / 2 4 / 8 1 

NAVAJO REFINING CQ. 
CUSTOMER'ORDER NUMEER p . f ) . # POfHO 

TYPE OF ANALYSIS Water U) wJLrn^j2 ^' ^ ^ ^ & ^ ) 

IJ i 

Sample 

Iden t i f i ca t i on 

Well Water 

0 

Type of 
Analysis mg/l i 

Ac id i t y 13 
A l k a l i n i t y , "P" (as CaC03) < 1 
Barium < 0.1 
Biochemical Oxygen Demand 38 
Cadmium 0.002 
Chemical Oxygen Demand 88 
Chloride 1632 
Chromium 0.002 
Chromium 6+ < 0.01 
Copper 0.004 
Fluoride 0.25 
Hardness (as CaC0J 2400 
Iron 0.06 
Lead 0.005 
Magnesium 310 
Nickel < 0.01 
pH Units 7.8 
Phenols 0.022 
A l k a l i n i t y , "M" 205 
So l ids , Total Dissolved 6860 
Sul fate 2830 
Sul f ide 0.03 
Zi nc 0.2 

Sample Analysis by: BP 

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

pH: 4/30/81 @ 1400 h rs . 

Method o f Analysis: BODg - 5 day incubation 

pH:electrode 

A5, 

F^~ r~Zf^~'' f—.'~* APPROVED BYj 

fcsrl==J t - i l i , Elmer D. Martinez, Director o f Quality-Assurance 
4/30/81 P A G E 1 0 F 13 P * G E 

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 lu t ion , Inc. x 

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



CUSTOMER Navajo Rafining. Cc. . any 
ADDRESS Drawer 159 

CITY Artosia, 33210 
ATTENTION Ed Kinney 

INVOICE NO. 104223 1 
SAMPLES RECEIVED 4 / 2 4 / 8 1 CUSTOMER ORDER NUMBER P.O. #20030 

TYPE OF ANALYSIS Water 

Sample Type of 
Identification Analysis mg/liter 

Navajo Well #12 Phenols < 0.001 

4/30/81 
AP 

C o n t r o l s f o r t 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 

!fr>1*rfptlnez, Director of Quality 
" P A G E

 1
 OF

 1
 PAGE Assurance 



WATER QUALITY OF MONITOR WELLS 
IN REFINERY AREA 



it 

fl 

iU 

ASSAIGAI 
ANALYTICAL LABORATORIES. INC. 

TO: Geo Science 
500 Copper Ave. 
Albuquerque, NM 

ANALYTE 

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

Benzene 
Toluene 

>" Echylbenzene 
L Xylenes 

fe Benzene Toluene 
Echylbenzene 
Xylenes 

I NO 3 as N u NH 4 

CN 
Benzene 
Toluene 
Xylenes 

y Echylbenzene 

NO 3 as N 
^ NH 4 

CN 
P Benzene 
^ Toluene 

Xylene s 
T Echylbenzene 

SAMPLE ID/ANALYTICAL RESULTS 

11184 103184 103184 
1330 1432 1240 
Well 28 Well 45 Well 46 

<0.005 mg/l <0.005 mg/1 <0.005 mg/l 
<0.005 mg/l <0.00 5 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 

103184 103184 
1520 1550 
Well 47 Fire Pond 

<0.005 mg/l <0.005 mg/l 
<0.005 mg/l <0.00 5 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/1 <0.01 mg/l <0.01 mg/l 
1.16 mg/ 1 2.5 mg/l 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/l <0.005 mg/l <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/1 <0.01 mg/l <0.01 mg/l 
5.6 mg/1 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/l <0.005 mg/l 
0.389 mg/l 0.591 mg/l <0.005 mg/ 1 

<0. 100 mg/l 0 . 2 4 0 mg/l <0.005 mg/l 

1 



ASSAIGAI 
ANALYTICAL LABORATORIES. INC. 

•'i I 

31 
TO: Geo Science 

A t t n : Randy Hicks 
500 Copper N.W. 
Albuquerque, Nil 87105 

DATE : 
l l l l 

3 December 1984 

ANALYTE SAMPLE IDENTIFICATION/ANALYTICAL RESULTS 

F i r e Pond 
10/31/83 
1550 

Well 47 
10/31/84 
1520 

Well 28 
1 1/1/84 
1330 

<F1 

I 

h 

I 

r 

Phenols 
Cl 
SO 
TDS 
TSS 
NO 
NH 
Cr 
CN 

Phenols 
Cl 
SO 
TDS 
TSS 
NO 
NH 
Cr 
CN 

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 

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 4£> 
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 

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. 

•p An i n v o i c e f o r s e r v i c e s i s enclosed. 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 , 

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

-•7300 Jefferson, N.E. -*• Albuquerque, New Mexico87109-> 



TEL Weathering Area 

Geraghty & Miller^ Ing 
pgradient 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 

Si lver 0.01 0.01 0.01 0.01 

Pest & Herb -

Radio (**) - - -

Coliform 1 1 2700 1 

* Results pending, re-analysis by laboratory. 
** Radioactivity activity results were omitted due to high TDS. 

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

22 



Colony Landfarm 

Geraghty & Miller, Inc. 
Upgradient Downgradient 

Well Wells 
31 32 33 34 

pH 7.31 • 7.41 7.41 7.30 

Spec Cond. -25544r5- - 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 



n 

n 

ASSAIGAI 
ANALYTICAL LABORATORIES. INC. 

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

DATE: 8 November 
1080, 1040 

1984 

ANALYTE 

Benzene 
Toluene 
E thylbenzene 
Xylene s 

I 

I 
I 
T 

.Benzene 
'Toluene 
Echylbenzene 
Xylenes 

NO 3 as N 
NH 4 

CN 
Benzene 
Toluene 
Xylene s 
Ethylbenzene 

NO 3 as N 
NH 4 

CN 
Benzene 
Toluene 
Xylene s 
Et hylbenzene 

SAMPLE ID/ANALYTICAL RESULTS 

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 
1240 
Well 46 

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

<0.005 mg/l <0.00 5 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 

Well 3 Well 5 Well 12 

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

<0.01 mg/l <0.01 mg/l <0.01 mg/l 
<0.005 mg/l <0.0.0 5 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/1 <0.005 mg/l 
<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/l 10.6 mg/l 13.87 mg/1 

0.09 mg/l 0.4 mg/l 0.2 mg/l 
0.254 mg/ 1 0.711 mg/l 0.027 mg/l 
0.345 mg/l 0.588 mg/l <0.005 mg/l 
0.389 mg/l 0.591 mg/l <0.005 mg/l 

<0. 100 mg/l 0.240 mg/l <0.005 mg/l 

1 



r 

c 
TO: Geo Science 

500 Copper Ave. N.W. 
Albuquerque, NM 

ANALYTE 

NO 3 as N 
NH , 
CN 
Benzene 
Toluene 
Xylene s 
Ethylbenzene 

Pond #1 
floating film 

0.617 mg/l 
0.467 mg/l 
0.463 mg/l 
0.201 mg/l 

DATE: 8 November 1984 
1080, 1040 
Page 2 of 2 

SAMPLE ID/ANALYTICAL RESULTS 

NOMINAL DETECTION LIMIT 

0.01 m g./1 
0 . 1 m g / i 

0:0: Ti) o I 1 

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

9i REFERENCE:"Standard Methods f o r the Examination of Water and Wastewater' 
15ch E d i t i o n , APHA, N.Y. ,1980. 

IP 

lJU 

^ An i n v o i c e f o r s e r v i c e s i s enclosed, 
i 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 , 

- Je|h\nlfeiJ V . S m i t h , Ph.D. 
L a b o r a t o r y D i r e a t o r 

1 



-CUSTOMER 

ADDRESS 

C1T> 

i j j ATTENTION 
^"VvOlCE NO 

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

•iy 

SAMPLES RECEIVED 4/24/81 CUSTOMER.ORDER NUMBER p_nr M ?nn^n 

TYPE OF ANALYSIS Water HJ 

T 

T 

I 

I 
j 
i I 

j 
H 
i • 

cu; 

Sampl e 

Identification 

Navajo West Pond CaC03) 

Type of 
Analysis 

Acidity 
Alkalinity, "P" (as 
Barium 
Biochemical Oxygen Demand 
Cadmi um 
Chemical Oxygen Demand 
Chloride 
Chromium 
Chromium 6+ 
Copper 
Fluoride 
Hardness (as CaCOJ 
Iron 
Lead 
Magnesium 
Nickel 
pH Units 
Phenols 
Alkalinity, "M" 
Solids, Total Dissolved 
Sul fate 
Sulfide 
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: BODg - 5 day incubation 
pH: electrode 

mg/liter 

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 

APPROVED B 

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 4 OF 13 PAGE 



0 
-cutfr •./.•£. a 

i rn ADDRESS 

0 

CITt 

TTENTION 

'iVOlQE NO 

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

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

TYPE OF ANALYSIS Water 

Sample Type of 
Identification Analysis mg/liter 

Navajo Middle Pond Acidity 29 
Alkalinity, "P" (as CaCOJ < 1 
Barium < 0.1 
Biochemical Oxygen Demand 116 
Cadmium 0.002 
Chemical Oxygen Demand 363 
Chloride 1468 
Chromium 0.1 
Chromium 6+ < 0.01 
Copper < 0.001 
Fl uoride 7.4 
Hardness (as CaC03) 1060 

. Iron 0.06 

O J 

I 

I 

! 
T 

Lead 
Magnesium 
Nickel 
pH Units 
Phenols 
Alkalinity, "M" 
Solids, Total Dissolved 
Sulfate 
Sulfide 
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: BODg - 5 day incubation 

pH:electrode 

0.001 
96 
0.01 
7.4 
0.027 
349 
4020 
1050 
13.4 
0.1 

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 5 3 5 1 • 1925 Rosina • Santa Fe, New M e x i c o 8 7 5 0 2 

Elmer D. Martinez, Director of Quality Assurance 
4 /30 /81 PAGE 3 OF 13 PAGE ' 



Q 
ADDRESS 

CITY 

JJJ ATTENTION' 
^PVOIQC NO 

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

r T» 

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

TYPE OF ANALYSIS Water 

Sample 

Identification 

Navajo East Pond 

Type of 
Analysis 

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/liter 

Acidity 10 
A lka l in i ty , "P" (as CaCUj < 1 
Barium < 0.1 
Biochemical Oxygen Demand 72 
Cadmi um 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 ty , "M" 214 
Solids, Total Dissolved 4920 
Sul fate 1520 
Sulfide 0.36 
Zinc < 0.1 

c- z- o 
trsgTTl.TT-l fcr-Js 

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 lu t ion , Inc. 
P.O. Box 5351 • 1925 Rosina . Santa Fe, New Mexico 87502 

Telephone 505/982^9543 ~ 

APPROVED 

Elmer D. Martinez, Director o f Quality'Assurance 
4/30/81 PAGE 2 OF 13 PAGE" 



r -)NCr ANA rA" 

POST OFFICE BOX 2088 
STATE LAND OFFICE BUILDING 
SANTA FE. NEW MEXICO 87501 

(5031827-5BOO 

September 19, 1984 

MT- Toel M. Carson, Esq. 
M I rarson & Dickerson 
Losee, carsun 
Attorneys at Law 
P.O. Drawer 23* R8211-0239 
Artesia, New Mexico 88211 

Re: 

Discharge Plan for Navajo 
Refinery 

Dear Mr. Carson: Conservation 
By letter datedAugust 21 » 8 4 f , t V e unt i l October 3 
Division 9 « n " a

R e T i n

e i n g Company for submission of 9 r 

1 9 8 4 , to Navaio f i n i n g 1 / ^ t e s i a " f i n e r y i b e 

water discharge plan extensions of time we 
a l s o stated that i£ . t a description o £ ^ t o g e t h e r 
needed, N a v ^ V n e to coroplete the discharge pia 1 3 > 

n e ? f f time schedule for plan • < £ " * ^ 1 « „ t . to Navajo, 
*Geoscience Consultants, Ltd £ time 

submitted a request for - n f « * a o r k and a 

S o f a ^ ̂ ^ ^ ^ 

revised work Q W a t e r 

e X t e r ^ Plan to SCD for review. F ^ f r

t ' o discharge 
discharge plan ^ t i l December 19, i * " ^ t e n s i o n i s 
granted approval « n ^ P ^ J ^ i n e s f o r N a v a j o ' s 
without a n_ a p

t

P

h

r

e°
V

c

e

o n dition that the deadlin« n t a n d 

granted with the C J i n the attached d e F h e a r i n g 

submittals to ocu i * A l s o , i f a puu 
implementation schedule) 



v S* 
on the proposed discharge plan a n eAte/,sioxi w i n be granted c o n s i ^ J f f - a d d i t i o n a l 

any public hearing. consistent with the timeframe of 

Sincerely, 

RICHARD L. STAMETS 
Acting Director 

RLS/DB/dp 

se 

D2v!d BGrJf? a n' S e C r e t - Y ' EMD 
A l b e r t o ' G u t ^ r r e z ^ l S o " ^ ^ C ° ' 

S r r e z ' Geoscience Consultants 
Enc. 

WiiWJiawWpi 
n f W i M i ii 11 p.. « " ' n i l iKMMII l l l l l l l l l l " l i i • • • ' ' ' ' . i. - 7 ^ T ^ ^ 

— 1 # ' 

MWl 



JM TF. 

^j^AYKRMANAOEHEMT PLAN 
HAVAJO RHflNBRr. ARTESIA, NEW MEXICO 

ACTION ITEM 

September 14, 1984 

September 17, 1984 

December 7, 1984 

No l a t e r than February 7, 1985 

Navajo submits to OCD the 
j u s t i f i c a t i o n f o r 
extension to discharge 
without an approved plan 
pursuant to schedule of 
compliance and the pr e l i m i n a r y 
discharge plan o u t l i n e . 

Meet with OCD to f i n a l i z e 
schedule of compliance 
pursuant to j u s t i f i c a t i o n . 

Navajo submits d e t a i l e d report 
on geohydrology and process 
d e s c r i p t i o n to OCD. 

Navajo receives comments 
from OCD on December 7 
submission. 

February 25, 1985 

No l a t e r than A p r i l 22, 1985 

June 17, 1985 

June 21, 1985 

July 22, 1985 

No l a t e r than August 19, 1985 

Navajo submits report on 
e f f l u e n t flow and chemical 
c h a r a c t e r i s t i c s of waste 
streams which w i l l be 
regulated, by, the OCD 
plan. ' • : 

Navajo receives comments from 
OCD on February 25 submission. 

Navajo submits f i n a l 
wastewater management plan to 
OCD f o r review. Plan 
includes design of waste, 
management system and response 
to OCD comments on nrn v t n u s 
submissions. 

P u b l i c a t i o n of Public Notice 
by OCD. 

Public comment period expires. 

Navajo receives any comments 
of OOP on f i n a l dischnge pinn. 

i f f y ' - W ' ^ i W ^ . r . ' t l * : - ,.V' . < i i . 



Uate as provided t,y 
approved discharge plan 

Nn VA j o ronpondM t o OCD 
comme n t s. 

OCD decision on 
approval discharge plan 

Navajo submits plans and 
s p e c i f i c a t i o n s f o r any 
new co n s t r u c t i o n f o r waste 

t i o n n a 8 e f m e n t ^ S t e m « Construc
t i o n of any f a c i l i t i e s begins 

o X r - ^ T u t l X OCD response t 0 


