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Introduction 

Beginning in 1991, Navajo Refining Company commenced a drilling program to evaluate 
shallow subsurface conditions in the area immediately to the east of the Artesia refinery. 
The program was undertaken for several reasons. Initially, the program was designed to 
provide information as to the possible release of hydrocarbons from the process and 
product storage areas of the refinery and, i f found, to provide information on the extent 
and magnitude of such releases. Information from investigative work conducted in 1992 
was compiled and presented in a report to Navajo entitled "Investigation of the 
Subsurface Hydrocarbon Plume at the Navajo Refinery, Artesia, New Mexico." 
Recommendations presented in the 1992 report led to the installation of an extensive 
hydrocarbon recovery trench system east of the refinery along Bolton Road. Follow-up 
drilling was conducted in 1995 in an attempt to locate highly permeable zones which 
could be utilized for re-injection of treated water produced from the Bolton Road trenches 
and other product recovery units at the refinery. Additional data was collected during 
confirmatory drilling to assist in interpretation and evaluation of data generated from the 
electromagnetic (EM) surface geophysical surveys performed in 1996 and 1997. 

Borehole and monitor well information collected during the subsurface investigations has 
been assembled and included in this volume. To date, over 200 boreholes (not including 
monitor wells) have been drilled in the area northeast, east and southeast of the refinery 
complex. Except for some borehole and monitor well data included with the 1992 
investigation report and data presented in the RCRA reports of the contamination studies 
conducted along Three-Mile Ditch, borehole information has not been compiled or 
presented in a convenient and accessible form for potential use in future investigations or 
remedial actions. Consequently, the field borehole data was collected and entered into a 
PC Windows-based computer program which quickly generated a lithologic boring 
diagram to graphically provide information on subsurface features and drilling details. 
Interpretation is assisted by reference to the "Key to Symbols and Soil Classification" 
shown on the next page. Ultimately, the quality ofthe data provided in the boring logs is 
dependent on the type of drilling equipment used, the types of information collected and 
tests performed on each sample, and the skill and diligence of the person recording and 
interpreting the information. 

The collective data reveals the existence of a near surface saturated zone (NSSZ) present 
at depths from 15 to 30 feet. The NSSZ consists of highly permeable gravel seams 
interbedded with fine grained silts and clays. The gravel zones, which result from fluvial 
deposition of high energy sediments transported by the ancestral Eagle Creek, are 
extremely variable in location and extent and overlain by 10 to 15 feet of silty clay and 
clay soils. Because no surface manifestation of the variable subsurface sedimentary 
features exists, the shallow boring and monitor well logs provide discrete-point 
information on below-ground characteristics. This information can be used to guide 
further efforts to locate permeable and/or hydrocarbon containing zones either for 
additional investigation or for installation of hydrocarbon remediation equipment. 
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• v /'KEY TO SYMBOLS AND SOIL CLASSIFICATION 

SAMPLE TYPES COMPRESSIVE STRENGTH TESTS 

H d 0- O A -
Disturbed 

No 
Recovery 

Hand 
Penetrometer Torvane Unconfined T"axYol 

Typical Names Consistency Terms 

Well-Graded Gravels, Gravel-Sand 
Mixtures. Litt le or no Fines. 

Poorly—Graded Gravels, Grovel—Sand 
Mixtures, Litt le or no Fines. 

Silty Gravels. Gravel-Sond-Si l t 
Mixtures. 

Clayey Gravels, Grovel-Sond-Cloy 
Mixtures. 

Penetration 
Resistance, 
Blows/Foot* 

Descriptive 
Term 

Well—Graded Sands. Gravelly Sands. 
Little or no Fines. 

0 - 4 
4 - 1 0 

1 0 - 3 0 
3 0 - 5 0 

Over 50 

Very Loose 
Loose 
Medium Dense 
Dense 
Very Dense 

Poorly-Graded Sands, Gravelly 
Sands. Litt le or no Fines. 

Silty Sands, Sand-Si l t Mixtures. 

Clayey Sands, Sand-Cloy Mixtures. 
» Based on driving a split-barrel 

sampler with a 140 lb. weight 
dropped 30 in. 

Inorganic Silts tc Very Fine Sands. 
Rock Flour, Silty or Clayey Fine Sands 
or Clayey Silts with Slight Plasticity. 

Inorganic Clays of Low to Medium 
Plasticity, Gravelly Clays, Sandy 
Clays, Silty Clays, Lean Clays. 

Organic Silts tc Organic Silty Clays 
of Low Plasticity. 

Inorganic Silts, Micaceous or 
Diatomaceous Fine Sand or Silty 

Soils, Elastic Silts. 

Compressive 
Strength, 
ton /sq f t 

0 to 0.25 
0.25 to 0.50 
0.50 to 1.00 
1.00 to 2.00 
2.00 to 4.00 

Over 4.00 

Descriptive 
Term 

Very Soft 
Soft 
Firm 
Stiff 
Very Stif f 
Hard 

Inorganic Clays of High Plasticity, 
Fat Clays. 

Organic Clays of Medium to High 
Plasticity. Organic Silts. 

Ref. Unified Soil Classi f icat ion System (ASTM D 2 4 8 7 ) 
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LOG OF BORING OS #01 
(Page 1 of 1) 

Offsite Borings 1991 
Hydrocarbon Study 

Navajo Refining Company 

Date Started: : 10/03/91 Drilling Method: : Solid Stem Auger 
Time Started : N/A Sampling Method: : Cuttings 
Date Completed : 10/03/91 Drilled By: : Frank's Rathole Srv. 
Hole Diameter: : 10" Logged By: : Z R. Sherman 

Artesia, New Mexico 

Date Started: : 10/03/91 Drilling Method: : Solid Stem Auger 
Time Started : N/A Sampling Method: : Cuttings 
Date Completed : 10/03/91 Drilled By: : Frank's Rathole Srv. 
Hole Diameter: : 10" Logged By: : Z R. Sherman 

Date Started: : 10/03/91 Drilling Method: : Solid Stem Auger 
Time Started : N/A Sampling Method: : Cuttings 
Date Completed : 10/03/91 Drilled By: : Frank's Rathole Srv. 
Hole Diameter: : 10" Logged By: : Z R. Sherman 

DESCRIPTION 

20 -

25 

35 

ML Brown loam 

CL 

GC 

Caliche soil 

Gray clay, H/C odor, staining/?) at 11 ft. 

16-19 ft. gravelly(?) clay, silt, H/C odor 

tiravei, water 

Silty 

CL 

Notes: 

Notes of Zeke Sherman. Descriptions sometimes 
incomplete and unreadable; marked where questionable(?). 

Location SE of fire training center. At completion 
of drilling, hole caved to 22.6 ft., DTW 7.5 ft. 
Product TSTM on 10/04. Refinery workers plugged 
back hole with cuttings. 

DTW=Depth to water, H/C=Petroleum hydrocarbon 
NAPL=Non-aqueous phase liquid, TSTM=Too small to measure 

40 



LOG OF BORING OS #02 

(Page 1 of 1) 

Offsite Borings 1991 
Hydrocarbon Study 

Navajo Refining Company 

Artesia, New Mexico 

Date Started: 
Time Started 
Date Completed 
Hole Diameter: 

10/03/91 
N/A 
10/03/91 
10" 

Drilling Method: 
Sampling Method: 
Drilled By: 
Logged By: 

Solid Stem Auger 
Cuttings 
Frank's Rathole Srv. 
2.R. Sherman 

Depth 
in 

Feet 

5 -

10 

15 -

DESCRIPTION 

20 

25 

30 

35 

40 

ML 

CL 

GC 

Brown loam 

13-15 ft. Gray clayey silt, H/C odor 

Gray-brown silt, H/C odor 

Gray silty clay, H/C (product or odor?) 

Top of gravel, free H/C to water 

Notes: 
Notes of Zeke Sherman. Descriptions sometimes 
incomplete and unreadable; marked where questionable(?). 

Location W. of fire training center, approx. 75 ft. north of E-W 
dirt road. At completion of drilling, hole caved to 23 ft., DTW 
7.6 ft. H/C TSTM on 10/04. Refinery workers plugged back 
hole with cuttings. DTW=Depth to water, H/C=Petroleum 
hydrocarbon, NAPL=Non-aqueous phase liquid, TSTM=Too 
small to measure 
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LOG OF BORING OS #03 

(Page 1 of 1) 

Offsite Borings 1991 
Hydrocarbon Study 

Navajo Refining Company 

Date Started: : 10/03/91 Drilling Method: : Solid Stem Auger 

Time Started : N/A Sampling Method: : Cuttings 

Date Completed : 10/03/91 Drilled By: : Frank's Rathole Srv. 

Hole Diameter: : 10" Logged By: : Z.R. Sherman 
Artesia, New Mexico 

Date Started: : 10/03/91 Drilling Method: : Solid Stem Auger 

Time Started : N/A Sampling Method: : Cuttings 

Date Completed : 10/03/91 Drilled By: : Frank's Rathole Srv. 

Hole Diameter: : 10" Logged By: : Z.R. Sherman 

Date Started: : 10/03/91 Drilling Method: : Solid Stem Auger 

Time Started : N/A Sampling Method: : Cuttings 

Date Completed : 10/03/91 Drilled By: : Frank's Rathole Srv. 

Hole Diameter: : 10" Logged By: : Z.R. Sherman 

Depth 
in 

Feet 

X 
0. 

CD 

to 
CJ 
co 

DESCRIPTION 

5 -

10 -

15 • 

20 • 

25 -

30 -

35-

40 

ML 

Brown loam 

Black staining, H/C odor 

Gray clayey silt 

Notes: 

Notes of Zeke Sherman. Descriptions sometimes 
incomplete and unreadable; marked where questionable(?). 

Location south of MW-28. Approx. 0.25 in. product 
on 10/04. Refinery workers plugged back hole with cuttings. 

DTW=Depth to water, H/C=Petroleum hydrocarbon 
NAPL=Non-aqueous phase liquid, TSTM=Too small to measure 



LOG OF BORING OS #04 
(Page 1 of 1) 

Offsite Borings 1991 
Hydrocarbon Study 

Navajo Refining Company 

Date Started: : 10/03/91 Drilling Method: : Solid Stem Auger 

Time Started : N/A Sampling Method: : Cuttings 

Date Completed : 10/03/91 Drilled By: : Frank's Rathole Srv. 

Hole Diameter: : 10" Logged By: : Z.R. Sherman 
Artesia, New Mexico 

Date Started: : 10/03/91 Drilling Method: : Solid Stem Auger 

Time Started : N/A Sampling Method: : Cuttings 

Date Completed : 10/03/91 Drilled By: : Frank's Rathole Srv. 

Hole Diameter: : 10" Logged By: : Z.R. Sherman 

Date Started: : 10/03/91 Drilling Method: : Solid Stem Auger 

Time Started : N/A Sampling Method: : Cuttings 

Date Completed : 10/03/91 Drilled By: : Frank's Rathole Srv. 

Hole Diameter: : 10" Logged By: : Z.R. Sherman 

Depth 
in 

Feet 

O 
X 
CL 

CD 

co 
O 
cn 
3 

DESCRIPTION 

10 

15 -

20 

ML 

0-14 ft. Clayey silt; gray, tan and white; gypsiferous 

H/C odor at 18 ft., gasoline smell, water at 18 ft.(?) 

Total depth 24 ft.(?) 

25 

30 • 

35 • 

Notes: 

Notes of Zeke Sherman. Descriptions sometimes 
incomplete and unreadable; marked where questionable(?). 

Location approx. 250 ft. north of 91-02. Product 
TSTM on 10/04. Refinery workers plugged back 
hole with cuttings. 

DTW=Depth to water, H/C=Petroleum hydrocarbon 
NAPL=Non-aqueous phase liquid, TSTM=Too small to measure 

40 



LOG OF BORING OS #05 
(Page 1 of 1) 

Offsite Borings 1991 
Hydrocarbon Study 

Navajo Refining Company 

Date Started: : 10/03/91 Drilling Method: : Solid Stem Auger 
Time Started : N/A Sampling Method: : Cuttings 
Date Completed : 10/03/91 Drilled By: : Frank's Rathole Srv. 
Hole Diameter: : 10" Logged By: : Z.R. Sherman 

Artesia, New Mexico 

Date Started: : 10/03/91 Drilling Method: : Solid Stem Auger 
Time Started : N/A Sampling Method: : Cuttings 
Date Completed : 10/03/91 Drilled By: : Frank's Rathole Srv. 
Hole Diameter: : 10" Logged By: : Z.R. Sherman 

Date Started: : 10/03/91 Drilling Method: : Solid Stem Auger 
Time Started : N/A Sampling Method: : Cuttings 
Date Completed : 10/03/91 Drilled By: : Frank's Rathole Srv. 
Hole Diameter: : 10" Logged By: : Z.R. Sherman 

Depth 
in 

Feet 

10 -

15 

20 

25 -

30 

DESCRIPTION 

ML 

Loam, tan 

Clayey silt, gray, faint H/C odor 

Water 

35 

40 

Notes: 

Notes of Zeke Sherman. Descriptions sometimes 
incomplete and unreadable; marked where questionable(?). 

Location approx. 550 ft. north of 91-02. Product 
TSTM on 10/04. Refinery workers plugged back 
hole with cuttings. 

DTW=Depth to water, H/C=Petroleum hydrocarbon 
NAPL=Non-aqueous phase liquid, TSTM=Too small to measure 



LOG OF BORING OS #06 

(Page 1 of 1) 

Offsite Borings 1991 
Hydrocarbon Study 

Navajo Refining Company 

Date Started: : 10/03/91 Drilling Method: : Solid Stem Auger 

Time Started : N/A Sampling Method: : Cuttings 

Date Completed : 10/03/91 Drilled By: : Frank's Rathole Srv. 

Hole Diameter : 10" Logged By: : Z.R. Sherman 
Artesia, New Mexico 

Date Started: : 10/03/91 Drilling Method: : Solid Stem Auger 

Time Started : N/A Sampling Method: : Cuttings 

Date Completed : 10/03/91 Drilled By: : Frank's Rathole Srv. 

Hole Diameter : 10" Logged By: : Z.R. Sherman 

Date Started: : 10/03/91 Drilling Method: : Solid Stem Auger 

Time Started : N/A Sampling Method: : Cuttings 

Date Completed : 10/03/91 Drilled By: : Frank's Rathole Srv. 

Hole Diameter : 10" Logged By: : Z.R. Sherman 

Depth 
in 

Feet 

10 

15 

20 -

25 -

DESCRIPTION 

ML 

30 

35 

Loam, brown 

Clayey silt, tan, gypsiferous 

Water 

Notes: 

Notes of Zeke Sherman. Descriptions sometimes 
incomplete and unreadable; marked where questionable(?). 

Location approx. 1000 ft. north of 91-02. Product 
TSTM on 10/04. Refinery workers plugged back 
hole with cuttings. 

DTW=Depth to water, H/C=Petroleum hydrocarbon 
NAPL=Non-aqueous phase liquid, TSTM=Too small to measure 

40 



LOG OF BORING OS #07 

(Page 1 of 1) 
Offsite Borings 1991 
Hydrocarbon Study 

Navajo Refining Company 

Artesia, New Mexico 

Date Started: 
Time Started 
Date Completed 
Hole Diameter: 

10/03/91 
N/A 
10/03/91 
10" 

Drilling Method: 
Sampling Method: 
Drilled By: 
Logged By: 

Solid Stem Auger 
Cuttings 
Frank's Rathole Srv. 
Z.R. Sherman 

Depth 
in 

Feet 

O 
X 
Q. DESCRIPTION 

10-

15 

20 

25 

No H/C odor or fluid 

30 • 

35 -

Notes: 

Notes of Zeke Sherman. Descriptions sometimes 
incomplete and unreadable; marked where questionablef?). 

Location in field approx. 600 ft. south of Eagle Creek 
and 900 ft. east of old city wastewater treatment 
plant. No lithologic information in log book. On 10/04 
DTW measured 12 ft., no product. Refinery workers 
plugged back hole with cuttings. 

DTW=Depth to water, H/C=Petroleum hydrocarbon 
NAPL=Non-aqueous phase liquid, TSTM=Too small to measure 

40 



LOG OF BORING OS #08 
(Page 1 of 1) 

Offsite Borings 1991 
Hydrocarbon Study 

Navajo Refining Company 

Date Started: : 10/03/91 Drilling Method: : Solid Stem Auger 

Time Started : N/A Sampling Method: : Cuttings 

Date Completed : 10/03/91 Drilled By: : Frank's Rathole Srv. 

Hole Diameter: : 10" Logged By: : Z.R. Sherman 
Artesia, New Mexico 

Date Started: : 10/03/91 Drilling Method: : Solid Stem Auger 

Time Started : N/A Sampling Method: : Cuttings 

Date Completed : 10/03/91 Drilled By: : Frank's Rathole Srv. 

Hole Diameter: : 10" Logged By: : Z.R. Sherman 

Date Started: : 10/03/91 Drilling Method: : Solid Stem Auger 

Time Started : N/A Sampling Method: : Cuttings 

Date Completed : 10/03/91 Drilled By: : Frank's Rathole Srv. 

Hole Diameter: : 10" Logged By: : Z.R. Sherman 

Depth 
in 

Feet 

5 -

DESCRIPTION 

10 

15 -

20 

25 

30 -

35 

ML 

Clayey loam, brown 

Clayey silt, gypsiferous 

Water, no H/C odor or fluid 

Notes: 

Notes of Zeke Sherman. Descriptions sometimes 
incomplete and unreadable; marked where questionable(?). 

Location approx. 1250 ft. north of 91-01. No product 
measured on 10/04. Refinery workers plugged back 
hole with cuttings. 

DTW=Depth to water, H/C=Petroleum hydrocarbon 
NAPL=Non-aqueous phase liquid, TSTM=Too small to measure 

40 



LOG OF BORING OS #09 

(Page 1 of 1) 

Offsite Borings 1991 
Hydrocarbon Study 

Navajo Refining Company 

Date Started: : 10/03/91 Drilling Method: : Solid Stem Auger 

Time Started : N/A Sampling Method: : Cuttings 

Date Completed : 10/03/91 Drilled By: : Frank's Rathole Srv. 

Hole Diameter: : 10" Logged By: : Z.R. Sherman 
Artesia, New Mexico 

Date Started: : 10/03/91 Drilling Method: : Solid Stem Auger 

Time Started : N/A Sampling Method: : Cuttings 

Date Completed : 10/03/91 Drilled By: : Frank's Rathole Srv. 

Hole Diameter: : 10" Logged By: : Z.R. Sherman 

Date Started: : 10/03/91 Drilling Method: : Solid Stem Auger 

Time Started : N/A Sampling Method: : Cuttings 

Date Completed : 10/03/91 Drilled By: : Frank's Rathole Srv. 

Hole Diameter: : 10" Logged By: : Z.R. Sherman 

Depth 
in 

Feet 
DESCRIPTION 

0 

10 

15 

20 

25 

30 

35 

ML 

Loam, brown 

Clayey silt, tan and white 

Water, possible trace H/C odor 

Notes: 

Notes of Zeke Sherman. Descriptions sometimes 
incomplete and unreadable; marked where questionable(?). 

Location approx. 1000 ft. north of 91-01. Product 
TSTM on 10/04. Refinery workers plugged back 
hole with cuttings. 

DTW=Depth to water, H/C=Petroleum hydrocarbon 
NAPL=Non-aqueous phase liquid, TSTM=Too small to measure 



LOG OF BORING OS #10 

(Page 1 of 1) 

Offsite Borings 1991 
Hydrocarbon Study 

Navajo Refining Company 

Date Started: : 10/03/91 Drilling Method: : Solid Stem Auger 

Time Started : N/A Sampling Method: : Cuttings 

Date Completed : 10/03/91 Drilled By: : Frank's Rathole Srv. 

Hole Diameter: : 10" Logged By: : Z.R. Sherman 
Artesia, New Mexico 

Date Started: : 10/03/91 Drilling Method: : Solid Stem Auger 

Time Started : N/A Sampling Method: : Cuttings 

Date Completed : 10/03/91 Drilled By: : Frank's Rathole Srv. 

Hole Diameter: : 10" Logged By: : Z.R. Sherman 

Date Started: : 10/03/91 Drilling Method: : Solid Stem Auger 

Time Started : N/A Sampling Method: : Cuttings 

Date Completed : 10/03/91 Drilled By: : Frank's Rathole Srv. 

Hole Diameter: : 10" Logged By: : Z.R. Sherman 

Depth 
in 

Feet 
DESCRIPTION 

10 

15 -

20 

25 

30 

35 

ML 

Caliche, tan and white, faint H/C odor 

H/C odor and product on water 

Notes: 

Notes of Zeke Sherman. Descriptions sometimes 
incomplete and unreadable; marked where questionable(?). 

Location approx. 600 ft. north of 91-01. Product 
TSTM on 10/04. Refinery workers plugged back 
hole with cuttings. 

DTW=Depth to water, H/C=Petroleum hydrocarbon 
NAPL=Non-aqueous phase liquid, TSTM=Too small to measure 

40 



1 1^5 • LOG OF BORING OS #11 

(Page 1 of 1) 

Offsite Borings 1991 
Hydrocarbon Study 

Navajo Refining Company 

Date Started: : 10/04/91 Drilling Method: : Solid Stem Auger 

Time Started : N/A Sampling Method: : Cuttings 

Date Completed : 10/04/91 Drilled By: : Frank's Rathole Srv 

Hole Diameter: : 10" Logged By: : Z.R. Sherman 
Artesia, New Mexico 

Date Started: : 10/04/91 Drilling Method: : Solid Stem Auger 

Time Started : N/A Sampling Method: : Cuttings 

Date Completed : 10/04/91 Drilled By: : Frank's Rathole Srv 

Hole Diameter: : 10" Logged By: : Z.R. Sherman 

Date Started: : 10/04/91 Drilling Method: : Solid Stem Auger 

Time Started : N/A Sampling Method: : Cuttings 

Date Completed : 10/04/91 Drilled By: : Frank's Rathole Srv 

Hole Diameter: : 10" Logged By: : Z.R. Sherman 

Depth 
in 

Feet 

O 
X 
CL 

CD 

co o 
to 

DESCRIPTION 

5- i 

10 

15 • 

20 

25 

30 -

35 • 

ML 

CL 

ML 

Loam, brown 

11 ft. Silty clay, black, no H/C odor 

13 ft. Clayey silt, gray, H/C odor 

21 ft.(?) H/C odor and NAPL 

Notes: 

Notes of Zeke Sherman. Descriptions sometimes 
incomplete and unreadable; marked where questionable(?). 

Location approx. 50 ft. south of KWB-10. On 10/07 
top of fluid 6.3 ft.(?), top of water approx. 2.0 ft(?). 
Refinery workers plugged back hole with cuttings. 

DTW=Depth to water,. H/C=Petroleum hydrocarbon 
NAPL=Non-aqueous phase liquid, TSTM=Too small to measure 



LOG OF BORING OS #12 
(Page 1 of 1) 

Offsite Borings 1991 
Hydrocarbon Study 

Navajo Refining Company 

Date Started: : 10/04/91 Drilling Method: : Solid Stem Auger 
Time Started : N/A Sampling Method: : Cuttings 
Date Completed : 10/04/91 Drilled By: : Frank's Rathole Srv. 
Hole Diameter: .10" Logged By: : Z.R. Sherman 

Artesia, New Mexico 

Date Started: : 10/04/91 Drilling Method: : Solid Stem Auger 
Time Started : N/A Sampling Method: : Cuttings 
Date Completed : 10/04/91 Drilled By: : Frank's Rathole Srv. 
Hole Diameter: .10" Logged By: : Z.R. Sherman 

Date Started: : 10/04/91 Drilling Method: : Solid Stem Auger 
Time Started : N/A Sampling Method: : Cuttings 
Date Completed : 10/04/91 Drilled By: : Frank's Rathole Srv. 
Hole Diameter: .10" Logged By: : Z.R. Sherman 

Depth 
in 

Feet 
DESCRIPTION 

5 -

10 -

15 -

20 

25 -

ML 

30 

35 

Loam, brown 

9.5 ft. Clayey silt, black, trace of H/C odor 

14 ft. Clayey silt, gray, H/C odor 

18 ft. Sandy silt, dripping with jet fuel, water, 
indication of migrating H/C in zone above water zone 

Notes: 

Notes of Zeke Sherman. Descriptions sometimes 
incomplete and unreadable; marked where questionable(?). 

Location approx. 500 ft. west of KWB-10 in field 
north of dirt road. On 10/07 indication of NAPL in 
caved hole. Refinery workers plugged back hole with 
cuttings. 

DTW=Depth to water, H/C=Petroleum hydrocarbon 
NAPL=Non-aqueous phase liquid, TSTM=Too small to measure 

40 



LOG OF BORING OS #13 

(Page 1 of 1) 

Offsite Borings 1991 
Hydrocarbon Study 

Navajo Refining Company 

Date Started: : 10/04/91 Drilling Method: : Solid Stem Auger 

Time Started : N/A Sampling Method: : Cuttings 

Date Completed : 10/04/91 Drilled By: : Frank's Rathole Srv. 

Hole Diameter: : 10" Logged By: : Z.R. Sherman 
Artesia, New Mexico 

Date Started: : 10/04/91 Drilling Method: : Solid Stem Auger 

Time Started : N/A Sampling Method: : Cuttings 

Date Completed : 10/04/91 Drilled By: : Frank's Rathole Srv. 

Hole Diameter: : 10" Logged By: : Z.R. Sherman 

Date Started: : 10/04/91 Drilling Method: : Solid Stem Auger 

Time Started : N/A Sampling Method: : Cuttings 

Date Completed : 10/04/91 Drilled By: : Frank's Rathole Srv. 

Hole Diameter: : 10" Logged By: : Z.R. Sherman 

Depth 
in 

Feet 

0 

DESCRIPTION 

10 

15-

20 

25 

30 

ML 

ML 

Topsoil, brown 

2 fVCaiiche 

5 ft. Silty loam, light brown 

13.5 ft. Clayey silt, gray 

Water (18 ft.?), faint H/C odor, no NAPL 

35 

40 

Notes: 

Notes of Zeke Sherman. Descriptions sometimes 
incomplete and unreadable; marked where questionable(?). 

ZRS measurement on 10/11/91 found approx. 1/4 in. H/C 

Location in "boneyard" east of TEL area near 1995 
boring OS 95-15. Refinery workers plugged back 
hole with cuttings. 

DTW=Depth to water, H/C=Petroleum hydrocarbon 
NAPL=Non-aqueous phase liquid, TSTM=Too small to measure 



LOG OF BORING OS #14 

(Page 1 of 1) 

Offsite Borings 1991 
Hydrocarbon Study 

Navajo Refining Company 

Date Started: : 10/04/91 Drilling Method: : Solid Stem Auger 

Time Started : N/A Sampling Method: : Cuttings 

Date Completed : 10/04/91 Drilled By: : Frank's Ftathole Srv 

Hole Diameter: : 10" Logged By: : Z.R. Sherman 
Artesia, New Mexico 

Date Started: : 10/04/91 Drilling Method: : Solid Stem Auger 

Time Started : N/A Sampling Method: : Cuttings 

Date Completed : 10/04/91 Drilled By: : Frank's Ftathole Srv 

Hole Diameter: : 10" Logged By: : Z.R. Sherman 

Date Started: : 10/04/91 Drilling Method: : Solid Stem Auger 

Time Started : N/A Sampling Method: : Cuttings 

Date Completed : 10/04/91 Drilled By: : Frank's Ftathole Srv 

Hole Diameter: : 10" Logged By: : Z.R. Sherman 

Depth 
in 

Feet 

10 

15 -

20 -

25 

DESCRIPTION 

30 

35 

40 

ML Top soil, brown 

(no further soil descriptions) 

18 ft.(?) H/C and NAPL, not as much water 

Notes: 

Notes of Zeke Sherman. Descriptions sometimes 
incomplete and unreadable; marked where questionable(?). 

ZRS measurement on 10/11/91 found approx. 1/4 in. H/C 

Location in field east of old wastewater treatment 
plant, approx. 150 ft. east of security fence and 
750 ft. south of Eagle Draw fence. Location near 
1995 boring OS 95-06. Refinery workers plugged back 
hole with cuttings. 

DTW=Depth to water, H/C=Petroleum hydrocarbon 
NAPL=Non-aqueous phase liquid, TSTM=Too small to measure 



LOG OF BORING OS #15 

(Page 1 of 1) 
Offsite Borings 1991 
Hydrocarbon Study 

Navajo Refining Company 

Artesia, New Mexico 

Date Started: 

Time Started 

Date Completed 

Hole Diameter: 

10/04/91 

N/A 

10/04/91 

10" 

Drilling Method: 

Sampling Method: 

Drilled By: 

Logged By: 

Solid Stem Auger 

Cuttings 

Frank's Rathole Srv. 

Z.R. Sherman 

Depth 
in 

Feet 

5 -

10 

15 

DESCRIPTION 

20 -

25 

30 

35 

o 

40 

ML 

FO 

Loam, tan and brown 

2 ft."Caliche" white" 

(no further soil descriptions) 

20 ft. Water, no H/C odor, no NAPL 

Notes: 

Notes of Zeke Sherman. Descriptions sometimes 
incomplete and unreadable; marked where questionable(?). 

ZRS measurement on 10/11/91 found no indication of H/C 

Location in field east of old wastewater treatment 
plant, approx. 100 ft. east of security fence and 
250 ft. south of Eagle Draw fence. Location near 
1995 boring OS 95-02. Refinery workers plugged back 
hole with cuttings. 

DTW=Depth to water, H/C=Petroleum hydrocarbon 
NAPL=Non-aqueous phase liquid, TSTM=Too small to measure 



LOG OF BORING OS #16 

(Page 1 of 1) 

Offsite Borings 1991 
Hydrocarbon Study 

Navajo Refining Company 

Date Started: : 10/08/91 Drilling Method: : Solid Stem Auger 

Time Started : N/A Sampling Method: : Cuttings 

Date Completed : 10/08/91 Drilled By: : Frank's Rathole Srv 

Hole Diameter : 10" Logged By: : Z.R. Sherman 
Artesia, New Mexico 

Date Started: : 10/08/91 Drilling Method: : Solid Stem Auger 

Time Started : N/A Sampling Method: : Cuttings 

Date Completed : 10/08/91 Drilled By: : Frank's Rathole Srv 

Hole Diameter : 10" Logged By: : Z.R. Sherman 

Date Started: : 10/08/91 Drilling Method: : Solid Stem Auger 

Time Started : N/A Sampling Method: : Cuttings 

Date Completed : 10/08/91 Drilled By: : Frank's Rathole Srv 

Hole Diameter : 10" Logged By: : Z.R. Sherman 

Depth 
in 

Feet 

I 
0 . CO 

o 
co 
3 

DESCRIPTION 

10-

15 -

20 

25 

30 - / 

35 

40 

ML 

CL 

Loam, brown 

Becomes moister 

13 ft. Caliche soil, white, caliche nodules 

Grades into brown clay 

30 ft. Water, no H/C odor, no NAPL 

Notes: 

Notes of Zeke Sherman. Descriptions sometimes 
incomplete and unreadable; marked where questionable(?). 

ZRS measurement on 10/11/91 found no indication of H/C 

Location in Armstrong field south of Bearing Supply 
Refinery workers plugged back hole with cuttings. 

DTW=Depth to water, H/C=Petroleum hydrocarbon 
NAPL=Non-aqueous phase liquid, TSTM=Too small to measure 

45 • 



LOG OF BORING OS #17 
(Page 1 of 1) 

Offsite Borings 1991 
Hydrocarbon Study 

Navajo Refining Company 

Artesia, New Mexico 

Date Started: 

Time Started 

Date Completed 

Hole Diameter 

10/08/91 

N/A 

10/08/91 

10" 

Drilling Method: 

Sampling Method: 

Drilled By: 

Logged By: 

Solid Stem Auger 

Cuttings 

Frank's Rathole Srv. 

Z.R. Sherman 

Depth 
in 

Feet 

O 
I 
Q. DESCRIPTION 

10 -

15 

25 

ML 

CL 

30 

Loam, brown 

10 ft. Clayey silt, tan 

14 ft. Gravel in clayey silt, well rounded, 
faint H/C odor 

17-19 ft. (?) sorted, more H/C odor at top of interval 

i a rt. liravei Decoming moist 

20 ft. Gray zone in gravel, trace NAPL 

zz rt. r-t/u oaor, arming out OT gravel 
into gray silty clay 

Wet to total depth 

35 -

40 

Notes: 

Notes of Zeke Sherman. Descriptions sometimes 
incomplete and unreadable; marked where questionable(?). 

ZRS measurement on 10/11/91 found H/C TSTM 
Location in Armstrong field south of Coll farm house. 
Refinery workers plugged back hole with cuttings. 

DTW=Depth to water, H/C=Petroleum hydrocarbon 
NAPL=Non-aqueous phase liquid, TSTM=Too small to measure 



LOG OF BORING OS #18 

(Page 1 of 1) 
Offsite Borings 1991 
Hydrocarbon Study 

Navajo Refining Company 

Artesia, New Mexico 

Oate Started: 
Time Started 
Date Completed 
Hole Diameter: 

10/08/91 
N/A 
10/08/91 
10" 

Drilling Method: 
Sampling Method: 
Drilled By: 
Logged By: 

Solid Stem Auger 
Cuttings 
Frank's Rathole Srv. 
Z.R. Sherman 

Depth 
in 

Feet 

5 -

10 

15 

20 

25 - ; 

30 

35 -

40 

DESCRIPTION 

ML 

CL 

GC 

Loam, brown clayey 

8 ft. White caliche soil 

12 ft. Grades to tan damp soil 

18 ft. Gray clayey soil 

21 ft. faint H/C odor 

ZZff. gravenn seams" Targe" welT founded; f?}sdrfea~ 

24 ft. Water, H/C odor, NAPL 

Notes: 

Notes of Zeke Sherman. Descriptions sometimes 
incomplete and unreadable; marked where questionable!?). 

ZRS measurement on 10/11/91 found H/C TSTM 

Location in Armstrong field south of highway, midway 
between Coll farm house and tenant farmer. Refinery 
workers plugged back hole with cuttings. 

DTW=Depth to water, H/C=Petroleum hydrocarbon 
NAPL=Non-aqueous phase liquid, TSTM=Too small to measure 



LOG OF BORING OS #19 

(Page 1 of 1) 

Offsite Borings 1991 
Hydrocarbon Study 

Navajo Refining Company 

Artesia, New Mexico 

Date Started: 
Time Started 
Date Completed 
Hole Diameter 

10/08/91 
N/A 
10/08/91 
10" 

Drilling Method: 
Sampling Method: 
Drilled By: 
Logged By: 

Solid Stem Auger 
Cuttings 
Frank's Rathole Srv. 
Z.R. Sherman 

Depth 
in 

Feet 

5 -

10 

15 

20 

25 

DESCRIPTION 

30 

35 

40 

ML 

GC 

Tan silty clay loam 

7 ft. White/tan caliche soil 

12 ft. Brown clayey silt 

16 ft. Trace H/C odor 

T9~ff.Tbp of gravel, wale'r.'H/C odor andTOTL" 

19-30 ft. Gravel, unconsolidated, in silt/clay 

Notes: 

Notes of Zeke Sherman. Descriptions sometimes 
incomplete and unreadable; marked where questionable!?). 

On 10/11/91 ZRS measured 2 ft. of H/C 

Location in Armstrong field south of tenant farmer 
house. Refinery workers plugged back hole with cuttings. 

DTW=Depth to water, H/C=Petroleum hydrocarbon 
NAPL=Non-aqueous phase liquid, TSTM=Too small to measure 



LOG OF BORING OS #20 

(Page 1 of 1) 
Offsite Borings 1991 
Hydrocarbon Study 

Navajo Refining Company 

Artesia, New Mexico 

Date Started: 
Time Started 
Date Completed 
Hole Diameter: 

10/08/91 
N/A 
10/08/91 
10" 

Drilling Method: 
Sampling Method: 
Drilled By: 
Logged By: 

Solid Stem Auger 
Cuttings 
Frank's Rathole Srv. 
Z.R. Sherman 

Depth 
in 

Feet 

O 
X 
Q_ 

0 

5-

10 • 

15 • 

20 • 

25 -

30 -

35 -

40 • 

DESCRIPTION 

ML 

Tan silty clayey loam 

13 ft. Mottled white/brown silty 

15 ft. Gray clayey silt, H/C odor 

19 ft. Water 

25 ft.(?) Gray clayey silt, H/C odor 

15-29 ft. No good indication of NAPL 

Notes: 

Notes of Zeke Sherman. Descriptions sometimes 
incomplete and unreadable; marked where questionable(?). 

Measurement by ZRS on 10/11/91 found H/C TSTM 

Location in Armstrong field southeast of tenant 
farmer house. Refinery workers plugged back hole with 
cuttings. 

DTW=Depth to water, H/C=Petroleum hydrocarbon 
NAPL=Non-aqueous phase liquid, TSTM=Too small to measure 



LOG OF BORING OS #21 
(Page 1 of 1) 

Offsite Borings 1991 
Hydrocarbon Study 

Navajo Refining Company 

Artesia, New Mexico 

Date Started: 

Time Started 

Date Completed 

Hole Diameter: 

10/08/91 

N/A 

10/08/91 

10" 

Drilling Method: 

Sampling Method: 

Drilled By: 

Logged By: 

Solid Stem Auger 

Cuttings 

Frank's Rathole Srv. 

Z.R. Sherman 

Depth 
in 

Feet 

X 
Q. 

CD 

DESCRIPTION 

5 -

10 -

15 • 

20 -

25-

30 

35 

ML 

Brown loam 

13 ft. Brown clayey loam, mottled 

17 ft. Wet caliche soil 

GP 
Water no H/C odor, no NAPL 

Gravel and sand 

40 -

45 -

Notes: 

Notes of Zeke Sherman. Descriptions sometimes 
incomplete and unreadable; marked where questionable(?). 

Measurement by ZRS on 10/11/91 found no indication of H/C 

Location in Armstrong field southeast of Diamond 
Shamrock station. Refinery workers plugged back hole with 
cuttings. 

DTW=Depth to water, H/C=Petroleum hydrocarbon 
NAPL=Non-aqueous phase liquid, TSTM=Too small to measure 



LOG OF BORING OS #22 

(Page 1 of 1) 

Offsite Borings 1991 
Hydrocarbon Study 

Navajo Refining Company 

Date Started: : 10/09/91 Drilling Method: : Solid Stem Auger 

Time Started : N/A Sampling Method: ; Cuttings 

Date Completed : 10/09/91 Drilled By: : Frank's Rathole Srv. 

Hole Diameter: : 10" Logged By: : Z.R. Sherman 
Artesia, New Mexico 

Date Started: : 10/09/91 Drilling Method: : Solid Stem Auger 

Time Started : N/A Sampling Method: ; Cuttings 

Date Completed : 10/09/91 Drilled By: : Frank's Rathole Srv. 

Hole Diameter: : 10" Logged By: : Z.R. Sherman 

Date Started: : 10/09/91 Drilling Method: : Solid Stem Auger 

Time Started : N/A Sampling Method: ; Cuttings 

Date Completed : 10/09/91 Drilled By: : Frank's Rathole Srv. 

Hole Diameter: : 10" Logged By: : Z.R. Sherman 

Depth 
in 

Feet 
DESCRIPTION 

10 

15 

20 -

25 

30 

35-

40 

Brown loam 

(no other soil descriptions) 

ML 

30 ft. Water, no H/C odor 

Notes: 

Notes of Zeke Sherman. Descriptions sometimes 
incomplete and unreadable; marked where questionable(?). 

Measurement by ZRS on 10/11/91 found no indication of H/C 

Location in Armstrong field approx. 550 ft. south of 
OS 91-16. Refinery workers plugged back hole with cuttings. 

DTW=Depth to water, H/C=Petroleum hydrocarbon 
NAPL=Non-aqueous phase liquid, TSTM=Too small to measure 



@8§> LOG OF BORING OS #23 

(Page 1 of 1) 

Offsite Borings 1991 
Hydrocarbon Study 

Navajo Refining Company 

Date Started: : 10/09/91 Drilling Method: : Solid Stem Auger 
Time Started : N/A Sampling Method: : Cuttings 
Date Completed : 10/09/91 Drilled By: : Frank's Rathole Srv. 
Hole Diameter : 10" Logged By: : Z.R. Sherman 

Artesia, New Mexico 

Date Started: : 10/09/91 Drilling Method: : Solid Stem Auger 
Time Started : N/A Sampling Method: : Cuttings 
Date Completed : 10/09/91 Drilled By: : Frank's Rathole Srv. 
Hole Diameter : 10" Logged By: : Z.R. Sherman 

Date Started: : 10/09/91 Drilling Method: : Solid Stem Auger 
Time Started : N/A Sampling Method: : Cuttings 
Date Completed : 10/09/91 Drilled By: : Frank's Rathole Srv. 
Hole Diameter : 10" Logged By: : Z.R. Sherman 

Depth 
in 

Feet 
DESCRIPTION 

5 -

10 

15 

ML 

Brown/tan loam 

10 ft. Wet caliche soil 

20 ft. Brown clay 

CL 25 ft.(?) Gray mottled brown clay 

35 

40-

Notes: 

Notes of Zeke Sherman. Descriptions sometimes 
incomplete and unreadable; marked where questionable(?). 

Measurement by ZRS on 10/11/91 found no indication of H/C 

Location in Armstrong field approx. 500 ft. south of 
OS 91-17. Refinery workers plugged back hole with cuttings. 

DTW=Depth to water, H/C=Petroleum hydrocarbon 
NAPL=Non-aqueous phase liquid, TSTM=Too small to measure 



®8> LOG OF BORING OS #24 
(Page 1 of 1) 

Offsite Borings 1991 
Hydrocarbon Study 

Navajo Refining Company 

Date Started: : 10/09/91 Drilling Method: : Solid Stem Auger 

Time Started : N/A Sampling Method: : Cuttings 

Date Completed : 10/09/91 Drilled By: : Frank's Rathole Srv. 

Hole Diameter: : 10" Logged By: : Z.R. Sherman 
Artesia, New Mexico 

Date Started: : 10/09/91 Drilling Method: : Solid Stem Auger 

Time Started : N/A Sampling Method: : Cuttings 

Date Completed : 10/09/91 Drilled By: : Frank's Rathole Srv. 

Hole Diameter: : 10" Logged By: : Z.R. Sherman 

Date Started: : 10/09/91 Drilling Method: : Solid Stem Auger 

Time Started : N/A Sampling Method: : Cuttings 

Date Completed : 10/09/91 Drilled By: : Frank's Rathole Srv. 

Hole Diameter: : 10" Logged By: : Z.R. Sherman 

Depth 
in 

Feet 

O 
X 
0. 

CD 

to 
o 
CO 
D 

DESCRIPTION 

10 

15 • 

20 

ML 

GP 

(No soil descriptions above 21 ft.) 

21 ft (?) Water, gravel, no H/C odor, no NAPL 

25 

30 

35 

Notes: 

Notes of Zeke Sherman. Descriptions sometimes 
incomplete and unreadable; marked where questionable(?). 

Measurement by ZRS on 10/11/91 found no indication of H/C 

Location in Armstrong field approx. 550 ft. south of 
OS 91-18. Refinery workers plugged back hole with cuttings. 

DTW=Depth to water, H/C=Petroleum hydrocarbon 
NAPL=Non-aqueous phase liquid, TSTM=Too small to measure 

40 



LOG OF BORING OS #25 
(Page 1 of 1) 

Offsite Borings 1991 
Hydrocarbon Study 

Navajo Refining Company 

Artesia, New Mexico 

Date Started: 
Time Started 
Date Completed 
Hole Diameter: 

10/09/91 
N/A 
10/09/91 
10" 

Drilling Method: 
Sampling Method: 
Drilled By: 
Logged By: 

Solid Stem Auger 
Cuttings 
Frank's Rathole Srv. 
Z.R. Sherman 

O 
Depth ^ 

in CL 
Feet 

5 -

10 

15 -

20 

25 

DESCRIPTION 

V / 
/ 

/ A 

CL 

Brown/tan clayey loam 

5 ft. White caliche soil 

Grades into tan/brown caliche soil 

20 ft. Water 

30 

35 

40 

Notes: 

Notes of Zeke Sherman. Descriptions sometimes 
incomplete and unreadable; marked where questionable(?). 

Measurement by ZRS on 10/11/91 found no indication of H/C 

Location in Armstrong field approx. 550 ft. south of 
OS 91-18. Refinery workers plugged back hole with cuttings. 

DTW=Depth to water, H/C=Petroleum hydrocarbon 
NAPL=Non-aqueous phase liquid, TSTM=Too small to measure 



HSH5 LOG OF BORING OS #26 

(Page 1 of 1) 

Offsite Borings 1991 
Hydrocarbon Study 

Navajo Refining Company 

Date Started: : 10/09/91 Drilling Method: : Solid Stem Auger 

Time Started : N/A Sampling Method: : Cuttings 

Date Completed : 10/09/91 Drilled By: : Frank's Rathole Srv. 

Hole Diameter: : 10" Logged By: : Z.R. Sherman 
Artesia, New Mexico 

Date Started: : 10/09/91 Drilling Method: : Solid Stem Auger 

Time Started : N/A Sampling Method: : Cuttings 

Date Completed : 10/09/91 Drilled By: : Frank's Rathole Srv. 

Hole Diameter: : 10" Logged By: : Z.R. Sherman 

Date Started: : 10/09/91 Drilling Method: : Solid Stem Auger 

Time Started : N/A Sampling Method: : Cuttings 

Date Completed : 10/09/91 Drilled By: : Frank's Rathole Srv. 

Hole Diameter: : 10" Logged By: : Z.R. Sherman 

Depth 
in 

Feet 

O 
X 
Q_ 

n 
w o 
w 
3 

DESCRIPTION 

ML 

10 — 

15 

20 

ML 

Silty loam, tan and brown 

12 ft. Caliche soils(gyp), tan and white 

15 ft. Caliche soils, white 

18 ft. H/C odor 

Clayey silt, gray, H/C odor 

25 • 

24 ft.(?) NAPL 

30 

35 -

Notes: 

Notes of Zeke Sherman. Descriptions sometimes 
incomplete and unreadable; marked where questionable(?). 

Location approx. 800 ft. south of KWB-10 midway 
between KWB-10 and highway 82. On 10/11/91 
measured approx. 1/4 in. H/C product. Refinery 
workers plugged back hole with cuttings. 

DTW=Depth to water, H/C=Petroleum hydrocarbon 
NAPL=Non-aqueous phase liquid, TSTM=Too small to measure 

40 -



M<5 LOG OF BORING OS #27 
(Page 1 of 1) 

Offsite Borings 1991 
Hydrocarbon Study 

Navajo Refining Company 

Date Started: : 10/09/91 Drilling Method: : Solid Stem Auger 

Time Started : N/A Sampling Method: : Cuttings 

Date Completed .10/09/91 Drilled By: : Frank's Rathole Srv. 

Hole Diameter : 10" Logged By: : Z.R. Sherman 
Artesia, New Mexico 

Date Started: : 10/09/91 Drilling Method: : Solid Stem Auger 

Time Started : N/A Sampling Method: : Cuttings 

Date Completed .10/09/91 Drilled By: : Frank's Rathole Srv. 

Hole Diameter : 10" Logged By: : Z.R. Sherman 

Date Started: : 10/09/91 Drilling Method: : Solid Stem Auger 

Time Started : N/A Sampling Method: : Cuttings 

Date Completed .10/09/91 Drilled By: : Frank's Rathole Srv. 

Hole Diameter : 10" Logged By: : Z.R. Sherman 

Depth 
in 

Feet 
DESCRIPTION 

10 

15 

20 

25 

30 

ML 

Loam, brown and tan 

10 ft. Clayey silt, gray, rank(?) H/C odor 

19ft.(?) NAPL 

35-

40 

Notes: 

Notes of Zeke Sherman. Descriptions sometimes 
incomplete and unreadable; marked where questionable(?). 

Location approx. 400 ft. north of KWB-10 along dirt 
road. Refinery workers plugged back hole with cuttings. 

DTW=Depth to water, H/C=Petroleum hydrocarbon 
NAPL=Non-aqueous phase liquid, TSTM=Too small to measure 



LOG OF BORING OS #28 
(Page 1 of 1) 

Offsite Borings 1991 
Hydrocarbon Study 

Navajo Refining Company 
Artesia, New Mexico 

Oate Started: 

Time Started 

Date Completed 

Hole Diameter 

10/11/91 

N/A 

10/11/91 

10" 

Drilling Method: 

Sampling Method: 

Drilled By: 

Logged By: 

Solid Stem Auger 

Cuttings 

Frank's Rathole Srv. 

Z.R. Sherman 

Depth 
in 

Feet 

O 
X 
0. DESCRIPTION 

10 • 

15 

20 

ML 

Loam, brown 

15 ft. Caliche soil, white, no H/C odor 

(no further soil description) 

19ft.(?) Water, no NAPL 

25 

30 

35 

Notes: 

Notes of Zeke Sherman. Descriptions sometimes 
incomplete and unreadable; marked where questionable(?). 

Location approx. 100 ft. south of KWB-1 wells along 
dirt road. Refinery workers plugged back hole with cuttings. 

DTW=Depth to water, H/C=Petroleum hydrocarbon 
NAPL=Non-aqueous phase liquid, TSTM=Too small to measure 

40-



LOG OF BORING OS #29 
(Page 1 of 1) 

Offsite Borings 1991 
Hydrocarbon Study 

Navajo Refining Company 

Date Started: : 10/11/91 Drilling Method: : Solid Stem Auger 

Time Started : N/A Sampling Method: : Cuttings 

Date Completed : 10/11/91 Drilled By: : Frank's Rathole Srv. 

Hole Diameter: : 10" Logged By: : Z.R. Sherman 
Artesia, New Mexico 

Date Started: : 10/11/91 Drilling Method: : Solid Stem Auger 

Time Started : N/A Sampling Method: : Cuttings 

Date Completed : 10/11/91 Drilled By: : Frank's Rathole Srv. 

Hole Diameter: : 10" Logged By: : Z.R. Sherman 

Date Started: : 10/11/91 Drilling Method: : Solid Stem Auger 

Time Started : N/A Sampling Method: : Cuttings 

Date Completed : 10/11/91 Drilled By: : Frank's Rathole Srv. 

Hole Diameter: : 10" Logged By: : Z.R. Sherman 

Depth 
in 

Feet 

0 

10 

DESCRIPTION 

15 

20 

25 

30 

ML 

FO 

Loam, brown 

Clayey loam, brown 

(no further soil description) 

18 ft.(?) Water, no H/C odor or NAPL 

35 

40 

Notes: 

Notes of Zeke Sherman. Descriptions sometimes 
incomplete and unreadable; marked where questionable!?). 

Location approx. 700 ft. east of KWB-1 wells along 
dirt road midway between wells and Bolton Rd. 
Refinery workers plugged back hole with cuttings. 

DTW=Depth to water, H/C=Petroleum hydrocarbon 
NAPL=Non-aqueous phase liquid, TSTM=Too small to measure 



LOG OF BORING OS #30 

(Page 1 of 1) 

Offsite Borings 1991 
Hydrocarbon Study 

Navajo Refining Company 

Date Started: : 10/11/91 Drilling Method: : Solid Stem Auger 

Time Started : N/A Sampling Method: : Cuttings 

Date Completed : 10/11/91 Drilled By: : Frank's Rathole Srv 

Hole Diameter: : 10" Logged By: : Z.R. Sherman 
Artesia, New Mexico 

Date Started: : 10/11/91 Drilling Method: : Solid Stem Auger 

Time Started : N/A Sampling Method: : Cuttings 

Date Completed : 10/11/91 Drilled By: : Frank's Rathole Srv 

Hole Diameter: : 10" Logged By: : Z.R. Sherman 

Date Started: : 10/11/91 Drilling Method: : Solid Stem Auger 

Time Started : N/A Sampling Method: : Cuttings 

Date Completed : 10/11/91 Drilled By: : Frank's Rathole Srv 

Hole Diameter: : 10" Logged By: : Z.R. Sherman 

Depth 
in 

Feet 

10 

15 

20 -

25 

DESCRIPTION 

30 

35-

ML Loam, brown 

3 ft. Caliche soil, white 

12 ft. Caliche soil, gray, silty, H/C odor 

(no further soil description) 

17 ft.(?) Water and NAPL (lots of it!) 

Wet zone to 28 ft. 

28 ft. Caliche, white, dry 

Notes: 

Notes of Zeke Sherman. Descriptions sometimes 
incomplete and unreadable; marked where questionable(?). 

Location on west side Bolton Rd. at quarter section 
location approx. 1350 ft. north of highway 82. 
Refinery workers plugged back hole with cuttings. 

DTW=Depth to water, H/C=Petroleum hydrocarbon 
NAPL=Non-aqueous phase liquid, TSTM=Too small to measure 

40 



MIS LOG OF BORING OS #31 
(Page 1 of 1) 

Offsite Borings 1991 
Hydrocarbon Study 

Navajo Refining Company 

Date Started: : 10/15/91 Drilling Method: : Solid Stem Auger 

Time Started : N/A Sampling Method: : Cuttings 

Date Completed : 10/15/91 Drilled By: : Frank's Rathole Srv 

Hole Diameter: : 10" Logged By: : Z.R. Sherman 
Artesia, New Mexico 

Date Started: : 10/15/91 Drilling Method: : Solid Stem Auger 

Time Started : N/A Sampling Method: : Cuttings 

Date Completed : 10/15/91 Drilled By: : Frank's Rathole Srv 

Hole Diameter: : 10" Logged By: : Z.R. Sherman 

Date Started: : 10/15/91 Drilling Method: : Solid Stem Auger 

Time Started : N/A Sampling Method: : Cuttings 

Date Completed : 10/15/91 Drilled By: : Frank's Rathole Srv 

Hole Diameter: : 10" Logged By: : Z.R. Sherman 

Depth 
in 

Feet 

5 -

DESCRIPTION 

10 

15 

20 

25 

30 

35-

ML 

Loam, brown 

8 ft. Caliche soil, tan and white 

(no further soil description) 

15 ft. Water, no odor, no NAPL 

Notes: 

Notes of Zeke Sherman. Descriptions sometimes 
incomplete and unreadable; marked where questionable(?). 

Location on west side Bolton Rd. approx. 600 ft. 
north of OS 91-30 and 1950 ft. north of highway 82. 
Refinery workers plugged back hole with cuttings. 

DTW=Depth to water, H/C=Petroleum hydrocarbon 
NAPL=Non-aqueous phase liquid, TSTM=Too small to measure 



LOG OF BORING OS #32 

(Page 1 of 1) 
Offsite Borings 1991 
Hydrocarbon Study 

Navajo Refining Company 

Date Started: : 10/15/91 Drilling Method: : Solid Stem Auger 
Time Started : N/A Sampling Method: : Cuttings 
Date Completed : 10/15/91 Drilled By: : Frank's Rathole Srv. 
Hole Diameter: : 10" Logged By: : Z.R. Sherman 

Artesia, New Mexico 

Date Started: : 10/15/91 Drilling Method: : Solid Stem Auger 
Time Started : N/A Sampling Method: : Cuttings 
Date Completed : 10/15/91 Drilled By: : Frank's Rathole Srv. 
Hole Diameter: : 10" Logged By: : Z.R. Sherman 

Date Started: : 10/15/91 Drilling Method: : Solid Stem Auger 
Time Started : N/A Sampling Method: : Cuttings 
Date Completed : 10/15/91 Drilled By: : Frank's Rathole Srv. 
Hole Diameter: : 10" Logged By: : Z.R. Sherman 

Depth 
in 

Feet 

O 
X 
Q. it) o w 

3 

DESCRIPTION 

ML 

10 

15 -

Loam, tan and brown 

Caliche soil, white 

(no further soil description) 

15 ft. Water, no odor, no H/C 

20 

25-

Notes: 

Notes of Zeke Sherman. Descriptions sometimes 
incomplete and unreadable; marked where questionable(?). 

Located in pecan grove approx. 200 ft. east of 
OS 91-33. Refinery workers plugged back hole with cuttings. 

DTW=Depth to water, H/C=Petroleum hydrocarbon 
NAPL=Non-aqueous phase liquid, TSTM=Too small to measure 

40 



LOG OF BORING OS #33 

(Page 1 of 1) 

Offsite Borings 1991 
Hydrocarbon Study 

Navajo Refining Company 

Date Started: : 10/15/91 Drilling Method: : Solid Stem Auger 

Time Started : N/A Sampling Method: : Cuttings 

Date Completed : 10/15/91 Drilled By: : Frank's Rathole Srv. 

Hole Diameter: : 10" Logged By: : Z.R. Sherman 
Artesia, New Mexico 

Date Started: : 10/15/91 Drilling Method: : Solid Stem Auger 

Time Started : N/A Sampling Method: : Cuttings 

Date Completed : 10/15/91 Drilled By: : Frank's Rathole Srv. 

Hole Diameter: : 10" Logged By: : Z.R. Sherman 

Date Started: : 10/15/91 Drilling Method: : Solid Stem Auger 

Time Started : N/A Sampling Method: : Cuttings 

Date Completed : 10/15/91 Drilled By: : Frank's Rathole Srv. 

Hole Diameter: : 10" Logged By: : Z.R. Sherman 

Depth 
in 

Feet 

O 
X 
0. co o 

co 
D 

DESCRIPTION 

ML 

5 -

1 0 - - -

15 • 

20 • 

25 

ML 

Loam, tan and brown 

Caliche soil, white and tan 

14 ft. Clayey silt, gray, H/C odor 

24 ft. Water, H/C odor, NAPL 

30 

35-

Notes: 

Notes of Zeke Sherman. Descriptions sometimes 
incomplete and unreadable; marked where questionable(?). 

Located on east side of Bolton Rd. approx. 175 ft. 
south of OS 91-30. Refinery workers plugged back 
hole with cuttings. 

DTW=Depth to water, H/C=Petroleum hydrocarbon 
NAPL=Non-aqueous phase liquid, TSTM=Too small to measure 

40 



LOG OF BORING OS #34 

(Page 1 of 1) 

Offsite Borings 1991 
Hydrocarbon Study 

Navajo Refining Company 

Date Started: : 10/15/91 Drilling Method: : Solid Stem Auger 

Time Started : N/A Sampling Method: : Cuttings 

Date Completed : 10/15/91 Drilled By: : Frank's Rathole Srv. 

Hole Diameter: : 10" Logged By: : Z.R. Sherman 
Artesia, New Mexico 

Date Started: : 10/15/91 Drilling Method: : Solid Stem Auger 

Time Started : N/A Sampling Method: : Cuttings 

Date Completed : 10/15/91 Drilled By: : Frank's Rathole Srv. 

Hole Diameter: : 10" Logged By: : Z.R. Sherman 

Date Started: : 10/15/91 Drilling Method: : Solid Stem Auger 

Time Started : N/A Sampling Method: : Cuttings 

Date Completed : 10/15/91 Drilled By: : Frank's Rathole Srv. 

Hole Diameter: : 10" Logged By: : Z.R. Sherman 

Depth 
in 

Feet 
DESCRIPTION 

5-

10 -

15 -

20 

25 -

30 

35 -

40 -

(no soil descriptions given) 

No odor, no NAPL 

Notes: 

Notes of Zeke Sherman. Descriptions sometimes 
incomplete and unreadable; marked where questionable(?). 

Located 1,075 ft. east of OS 91-33 and Bolton Rd. 
in pecan grove. Refinery workers plugged back 
hole with cuttings. 

DTW=Depth to water, H/C=Petroleum hydrocarbon 
NAPL=Non-aqueous phase liquid, TSTM=Too small to measure 



LOG OF BORING OS #35 
(Page 1 of 1) 

Offsite Borings 1991 
Hydrocarbon Study 

Navajo Refining Company 

Date Started: : 10/15/91 Drilling Method: : Solid Stem Auger 

Time Started : N/A Sampling Method: : Cuttings 

Date Completed : 10/15/91 Drilled By: : Frank's Rathole Srv 

Hole Diameter: : 10" Logged By: : Z.R. Sherman 
Artesia, New Mexico 

Date Started: : 10/15/91 Drilling Method: : Solid Stem Auger 

Time Started : N/A Sampling Method: : Cuttings 

Date Completed : 10/15/91 Drilled By: : Frank's Rathole Srv 

Hole Diameter: : 10" Logged By: : Z.R. Sherman 

Date Started: : 10/15/91 Drilling Method: : Solid Stem Auger 

Time Started : N/A Sampling Method: : Cuttings 

Date Completed : 10/15/91 Drilled By: : Frank's Rathole Srv 

Hole Diameter: : 10" Logged By: : Z.R. Sherman 

Depth 
in 

Feet 

O 
X 
0-

CD 

CO 

o 
CO 

DESCRIPTION 

10 

15 • 

(no soil descriptions given) 

18ft.(?) No odor, no NAPL 

20 

25 -

Notes: 

Notes of Zeke Sherman. Descriptions sometimes 
incomplete and unreadable; marked where questionable(?). 

Located in pecan grove approx 1,400 ft. east of 
Bolton Rd. adjacent to highway 82. Refinery workers 
plugged back hole with cuttings. 

DTW=Depth to water, H/C=Petroleum hydrocarbon 
NAPL=Non-aqueous phase liquid, TSTM=Too small to measure 

40 



LOG OF BORING OS #36 
(Page 1 of 1) 

Offsite Borings 1991 
Hydrocarbon Study 

Navajo Refining Company 

Date Started: : 10/15/91 Drilling Method: : Solid Stem Auger 

Time Started : N/A Sampling Method: : Cuttings 

Date Completed : 10/15/91 Drilled By: : Frank's Rathole Srv. 

Hole Diameter: : 10" Logged By: : Z.R. Sherman 
Artesia, New Mexico 

Date Started: : 10/15/91 Drilling Method: : Solid Stem Auger 

Time Started : N/A Sampling Method: : Cuttings 

Date Completed : 10/15/91 Drilled By: : Frank's Rathole Srv. 

Hole Diameter: : 10" Logged By: : Z.R. Sherman 

Date Started: : 10/15/91 Drilling Method: : Solid Stem Auger 

Time Started : N/A Sampling Method: : Cuttings 

Date Completed : 10/15/91 Drilled By: : Frank's Rathole Srv. 

Hole Diameter: : 10" Logged By: : Z.R. Sherman 

Depth 
in 

Feet 

10 -

15 

20 

25 

30 

DESCRIPTION 

ML 

ML 

Loam, brown and tan 

Caliche soil, light tan 

Clayey silt, brown and tan 

19 ft. Water, no H/C odor, no NAPL 

35 

40 -

Notes: 

Notes of Zeke Sherman. Descriptions sometimes 
incomplete and unreadable; marked where questionable(?). 

Located approx. 200 ft. east of Bolton Rd. and 
highway 82 intersection in SW corner of pecan 
grove. Refinery workers plugged back hole with 
cuttings. 

DTW=Depth to water, H/C=Petroleum hydrocarbon 
NAPL=Non-aqueous phase liquid, TSTM=Too small to measure 



LOG OF BORING OS #37 

(Page 1 of 1) 
Offsite Borings 1991 
Hydrocarbon Study 

Navajo Refining Company 

Date Started: : 10/16/91 Drilling Method: : Solid Stem Auger 
Time Started : N/A Sampling Method: : Cuttings 
Date Completed : 10/16/91 Drilled By: : Frank's Rathole Srv. 
Hole Diameter: : 10" Logged By: : Z.R. Sherman 

Artesia, New Mexico 

Date Started: : 10/16/91 Drilling Method: : Solid Stem Auger 
Time Started : N/A Sampling Method: : Cuttings 
Date Completed : 10/16/91 Drilled By: : Frank's Rathole Srv. 
Hole Diameter: : 10" Logged By: : Z.R. Sherman 

Date Started: : 10/16/91 Drilling Method: : Solid Stem Auger 
Time Started : N/A Sampling Method: : Cuttings 
Date Completed : 10/16/91 Drilled By: : Frank's Rathole Srv. 
Hole Diameter: : 10" Logged By: : Z.R. Sherman 

Depth 
in 

Feet 

O 
x 
CL 

o 

tn o 
tn 
3 

DESCRIPTION 

ML 
Loam, brown and tan 

Caliche soil, tan and white 

10 

15 
ML 

20-

14 ft. Clayey silt, gray, H/C odor 

18 ft. Water, trace NAPL, sheen 

25 

30 -

35-

Notes: 

Notes of Zeke Sherman. Descriptions sometimes 
incomplete and unreadable; marked where questionable!?). 

Located on east side of Bolton Rd. approx. 100 ft. 
north OS 91-30. Refinery workers plugged back 
hole with cuttings. 

DTW=Depth to water, H/C=Petroleum hydrocarbon 
NAPL=Non-aqueous phase liquid, TSTM=Too small to measure 

40 -



LOG OF BORING OS #38 
(Page 1 of 1) 

Offsite Borings 1991 
Hydrocarbon Study 

Navajo Refining Company 

Date Started: : 10/16/91 Drilling Method: : Solid Stem Auger 

Time Started : N/A Sampling Method: : Cuttings 

Date Completed : 10/16/91 Drilled By: : Frank's Rathole Srv. 

Hole Diameter : 10" Logged By: : Z.R. Sherman 
Artesia, New Mexico 

Date Started: : 10/16/91 Drilling Method: : Solid Stem Auger 

Time Started : N/A Sampling Method: : Cuttings 

Date Completed : 10/16/91 Drilled By: : Frank's Rathole Srv. 

Hole Diameter : 10" Logged By: : Z.R. Sherman 

Date Started: : 10/16/91 Drilling Method: : Solid Stem Auger 

Time Started : N/A Sampling Method: : Cuttings 

Date Completed : 10/16/91 Drilled By: : Frank's Rathole Srv. 

Hole Diameter : 10" Logged By: : Z.R. Sherman 

Depth 
in 

Feet 

10 

15 -

20 

25 -

DESCRIPTION 

(no soil descriptions given) 

14 ft. H/C odor 

18 ft. Trace NAPL, sheen, H/C odor 

30 -

35-

Notes: 

Notes of Zeke Sherman. Descriptions sometimes 
incomplete and unreadable; marked where questionable(?). 

Located on east side of Bolton Rd. approx. 375 ft. 
north of OS 91-30. Refinery workers plugged back 
hole with cuttings. 

DTW=Depth to water, H/C=Petroleum hydrocarbon 
NAPL=Non-aqueous phase liquid, TSTM=Too small to measure 

40 



LOG OF BORING OS #39 

(Page 1 of 1) 

Offsite Borings 1991 
Hydrocarbon Study 

Navajo Refining Company 

Date Started: : 10/16/91 Drilling Method: : Solid Stem Auger 

Time Started : N/A Sampling Method: : Cuttings 

Date Completed : 10/16/91 Drilled By: : Frank's Rathole Srv. 

Hole Diameter : 10" Logged By: : Z.R. Sherman 
Artesia, New Mexico 

Date Started: : 10/16/91 Drilling Method: : Solid Stem Auger 

Time Started : N/A Sampling Method: : Cuttings 

Date Completed : 10/16/91 Drilled By: : Frank's Rathole Srv. 

Hole Diameter : 10" Logged By: : Z.R. Sherman 

Date Started: : 10/16/91 Drilling Method: : Solid Stem Auger 

Time Started : N/A Sampling Method: : Cuttings 

Date Completed : 10/16/91 Drilled By: : Frank's Rathole Srv. 

Hole Diameter : 10" Logged By: : Z.R. Sherman 

Depth 
in 

Feet 
DESCRIPTION 

5 -

10 

15 

20 

25 

30 

35 

40 -

ML 

Loam, tan and brown 

12 ft. Caliche soil, brown and white 

15 ft. Very faint H/C odor 

18 ft. Water, no NAPL 

Notes: 

Notes of Zeke Sherman. Descriptions sometimes 
incomplete and unreadable; marked where questionable(?). 

Located on east side of Bolton Rd. approx. 500 ft. 
north OS 91-30. Refinery workers plugged back 
hole with cuttings. 

DTW=Depth to water, H/C=Petroleum hydrocarbon 
NAPL=Non-aqueous phase liquid, TSTM=Too small to measure 



LOG OF BORING OS #40 

(Page 1 of 1) 
Offsite Borings 1991 
Hydrocarbon Study 

Navajo Refining Company 

Artesia, New Mexico 

Date Started: 

Time Started 

Date Completed 

Hole Diameter: 

10/16/91 

N/A 

10/16/91 

10" 

Drilling Method: 

Sampling Method: 

Drilled By: 

Logged By: 

Solid Stem Auger 

Cuttings 

Frank's Rathole Srv. 

Z.R. Sherman 

Depth 
in 

Feet 

O 
X 
Q_ 

£ 
DESCRIPTION 

0 

10-

15 

20 -

ML 

CL 

ML 

Loam, tan and brown 

3 ft. Caliche soil, tan and white 

10 ft. Clayey soil, brown and red 

14 ft. Clayey silt, gray, trace odor (musty, very old) 

18 ft. Water, trace H/C sheen, odor 

25 -

30 

35-

Notes: 
Notes of Zeke Sherman. Descriptions sometimes 
incomplete and unreadable; marked where questionable!?). 

Located in pecan grove approx. 100 ft. east of 
Bolton Rd. and 100 ft. north OS 91-30. Refinery 
workers plugged back hole with cuttings. 

DTW=Depth to water, H/C=Petroleum hydrocarbon 
NAPL=Non-aqueous phase liquid, TSTM=Too small to measure 

40 



LOG OF BORING OS #41 

(Page 1 of 1) 
Offsite Borings 1991 
Hydrocarbon Study 

Navajo Refining Company 

Artesia, New Mexico 

Date Started: 

Time Started 

Date Completed 

Hole Diameter 

10/16/91 

N/A 

10/16/91 

10" 

Drilling Method: 

Sampling Method: 

Drilled By: 

Logged By: 

Solid Stem Auger 

Cuttings 

Frank's Rathole Srv. 

Z.R. Sherman 

Depth 
in 

Feet 

O 
I 
0. DESCRIPTION 

0 

10 

15 

ML 

CL 

Loam, tan and brown 

Caliche, tan and white 

16 ft. Clayey soil, gray and light tan 

19 ft. Clean at total depth 

20 • 

25 

30 • 

35 

Notes: 

Notes of Zeke Sherman. Descriptions sometimes 
incomplete and unreadable; marked where questionable!?). 

Located in pecan gronve approx. 200 ft. east of 
Bolton Rd. and 150 ft. north OS 91-30. Refinery 
workers plugged back hole with cuttings. 

DTW=Depth to water, H/C=Petroleum hydrocarbon 
NAPL=Non-aqueous phase liquid, TSTM=Too small to measure 

40 



LOG OF BORING OS #42 

(Page 1 of 1) 
Offsite Borings 1991 
Hydrocarbon Study 

Navajo Refining Company 

Date Started: : 10/16/91 Drilling Method: : Solid Stem Auger 
Time Started : N/A Sampling Method: : Cuttings 
Date Completed : 10/16/91 Drilled By: : Frank's Rathole Srv. 
Hole Diameter : 10" Logged By: : Z.R. Sherman 

Artesia, New Mexico 

Date Started: : 10/16/91 Drilling Method: : Solid Stem Auger 
Time Started : N/A Sampling Method: : Cuttings 
Date Completed : 10/16/91 Drilled By: : Frank's Rathole Srv. 
Hole Diameter : 10" Logged By: : Z.R. Sherman 

Date Started: : 10/16/91 Drilling Method: : Solid Stem Auger 
Time Started : N/A Sampling Method: : Cuttings 
Date Completed : 10/16/91 Drilled By: : Frank's Rathole Srv. 
Hole Diameter : 10" Logged By: : Z.R. Sherman 

Depth 
in 

Feet 

O 
X 
Q_ tn 

O 
tn 
D 

DESCRIPTION 

ML 

5 -

10 

15 • 

20 

Loam, tan and brown 

Caliche soil, white and brown 

13 ft. Caliche soil, gray 

19ft.(?) Water 

22 ft. Caliche soil, gray, no free water 
Trace H/C odor at total depth, no H/C sheen 

25 

30 

35-

Notes: 

Notes of Zeke Sherman. Descriptions sometimes 
incomplete and unreadable; marked where questionable(?). 

Located in pecan grove approx. 100 ft. east of 
Bolton Rd. and OS 91-33. Refinery workers plugged 
back hole with cuttings. 

DTW=Depth to water, H/C=Petroleum hydrocarbon 
NAPL=Non-aqueous phase liquid, TSTM=Too small to measure 

40 -



LOG OF BORING OS #43 

(Page 1 of 1) 

Offsite Borings 1991 
Hydrocarbon Study 

Navajo Refining Company 

Date Started: : 10/16/91 Drilling Method: : Solid Stem Auger 

Time Started : N/A Sampling Method: : Cuttings 

Date Completed : 10/16/91 Drilled By: : Frank's Rathole Srv. 

Hole Diameter: : 10" Logged By: : Z.R. Sherman 
Artesia, New Mexico 

Date Started: : 10/16/91 Drilling Method: : Solid Stem Auger 

Time Started : N/A Sampling Method: : Cuttings 

Date Completed : 10/16/91 Drilled By: : Frank's Rathole Srv. 

Hole Diameter: : 10" Logged By: : Z.R. Sherman 

Date Started: : 10/16/91 Drilling Method: : Solid Stem Auger 

Time Started : N/A Sampling Method: : Cuttings 

Date Completed : 10/16/91 Drilled By: : Frank's Rathole Srv. 

Hole Diameter: : 10" Logged By: : Z.R. Sherman 

Depth 
in 

Feet 

O 
I 
0. tf) o co 

D 

DESCRIPTION 

0 • 

5 - ML 

10 

15 • 
CL 

20 

Loam, tan and brown 

14 ft. Clayey soil, gray, H/C odor 

20 ft. Water, H/C odor, NAPL 

25 

30 
Notes: 

35-

Notes of Zeke Sherman. Descriptions sometimes 
incomplete and unreadable; marked where questionable(?). 

Located on east side of Bolton Rd. approx. 400 ft. 
south of OS 91-30. Refinery workers plugged back 
hole with cuttings. 

DTW=Depth to water, H/C=Petroleum hydrocarbon 
NAPL=Non-aqueous phase liquid, TSTM=Too small to measure 



LOG OF BORING OS #44 
(Page 1 of 1) 

Offsite Borings 1991 
Hydrocarbon Study 

Navajo Refining Company 

Date Started: : 10/16/91 Drilling Method: : Solid Stem Auger 
Time Started : N/A Sampling Method: : Cuttings 
Date Completed : 10/16/91 Drilled By: : Frank's Rathole Srv. 
Hole Diameter : 10" Logged By: : Z.R. Sherman 

Artesia, New Mexico 

Date Started: : 10/16/91 Drilling Method: : Solid Stem Auger 
Time Started : N/A Sampling Method: : Cuttings 
Date Completed : 10/16/91 Drilled By: : Frank's Rathole Srv. 
Hole Diameter : 10" Logged By: : Z.R. Sherman 

Date Started: : 10/16/91 Drilling Method: : Solid Stem Auger 
Time Started : N/A Sampling Method: : Cuttings 
Date Completed : 10/16/91 Drilled By: : Frank's Rathole Srv. 
Hole Diameter : 10" Logged By: : Z.R. Sherman 

Depth 
in 

Feet 

10 

15 

20 

25 

DESCRIPTION 

ML 

CL 

Tan loam 

10 ft. Tan/brown clayey loam 

15 ft. Yellow clay 

20 ft. Water, H/C odor, NAPL 

30 

35-

Notes: 

Notes of Zeke Sherman. Descriptions sometimes 
incomplete and unreadable; marked where questionable(?). 

Location in T. Joy field southeast of comer of Bolton 
Rd. and Highway 82. Refinery workers plugged back hole 
with cuttings. 

DTW=Depth to water, H/C=Petroleum hydrocarbon 
NAPL=Non-aqueous phase liquid, TSTM=Too small to measure 



LOG OF BORING OS #45 

(Page 1 of 1) 

Offsite Borings 1991 
Hydrocarbon Study 

Navajo Refining Company 

Date Started: : 10/16/91 Drilling Method: : Solid Stem Auger 

Time Started : N/A Sampling Method: : Cuttings 

Date Completed : 10/16/91 Drilled By: : Frank's Rathole Srv. 

Hole Diameter: : 10" Logged By: : Z.R. Sherman 
Artesia, New Mexico 

Date Started: : 10/16/91 Drilling Method: : Solid Stem Auger 

Time Started : N/A Sampling Method: : Cuttings 

Date Completed : 10/16/91 Drilled By: : Frank's Rathole Srv. 

Hole Diameter: : 10" Logged By: : Z.R. Sherman 

Date Started: : 10/16/91 Drilling Method: : Solid Stem Auger 

Time Started : N/A Sampling Method: : Cuttings 

Date Completed : 10/16/91 Drilled By: : Frank's Rathole Srv. 

Hole Diameter: : 10" Logged By: : Z.R. Sherman 

5 -

25 

DESCRIPTION 

ML 

Tan loam 

10 ft. Brown clay 

23 ft. H/C odor 

35 -

40 -

Notes: 

Notes of Zeke Sherman. Descriptions sometimes 
incomplete and unreadable; marked where questionable(?). 

Location in T. Joy field southeast of comer of Bolton 
Rd. and Highway 82. Refinery workers plugged back hole 
with cuttings. 

DTW=Depth to water, H/C=Petroleum hydrocarbon 
NAPL=Non-aqueous phase liquid, TSTM=Too small to measure 

45 



it 
LOG OF BORING OS #46 

(Page 1 of 1) 

Offsite Borings 1991 
Hydrocarbon Study 

Navajo Refining Company 

Date Started: : 10/16/91 Drilling Method: : Solid Stem Auger 

Time Started : N/A Sampling Method: : Cuttings 

Date Completed : 10/16/91 Drilled By: : Frank's Rathole Srv. 

Hole Diameter: : 10" Logged By: : Z.R. Sherman 
Artesia, New Mexico 

Date Started: : 10/16/91 Drilling Method: : Solid Stem Auger 

Time Started : N/A Sampling Method: : Cuttings 

Date Completed : 10/16/91 Drilled By: : Frank's Rathole Srv. 

Hole Diameter: : 10" Logged By: : Z.R. Sherman 

Date Started: : 10/16/91 Drilling Method: : Solid Stem Auger 

Time Started : N/A Sampling Method: : Cuttings 

Date Completed : 10/16/91 Drilled By: : Frank's Rathole Srv. 

Hole Diameter: : 10" Logged By: : Z.R. Sherman 

o 
Depth j 

in 
Feet _ 

O 

DESCRIPTION 

10 

15 

20 

25 

30 

35 

40 

Tan loam 

ML 

CL 

10 ft. Clay 

20 ft. H/C odor, faint 

30 ft. Water, NAPL & H/C odor, brown clayey (?) 

Notes: 

Notes of Zeke Sherman. Descriptions sometimes 
incomplete and unreadable; marked where questionable(?). 

Location in T. Joy field southeast of comer of Bolton 
Rd. and Highway 82. Refinery workers plugged back hole 
with cuttings. 

DTW=Depth to water, H/C=Petroleum hydrocarbon 
NAPL=Non-aqueous phase liquid, TSTM=Too small to measure 



LOG OF BORING OS #47 

(Page 1 of 1) 

Offsite Borings 1991 
Hydrocarbon Study 

Navajo Refining Company 

Date Started: : 10/16/91 Drilling Method: : Solid Stem Auger 

Time Started : N/A Sampling Method: : Cuttings 

Date Completed : 10/16/91 Drilled By: : Frank's Rathole Srv. 

Hole Diameter: : 10" Logged By: : Z.R. Sherman 
Artesia, New Mexico 

Date Started: : 10/16/91 Drilling Method: : Solid Stem Auger 

Time Started : N/A Sampling Method: : Cuttings 

Date Completed : 10/16/91 Drilled By: : Frank's Rathole Srv. 

Hole Diameter: : 10" Logged By: : Z.R. Sherman 

Date Started: : 10/16/91 Drilling Method: : Solid Stem Auger 

Time Started : N/A Sampling Method: : Cuttings 

Date Completed : 10/16/91 Drilled By: : Frank's Rathole Srv. 

Hole Diameter: : 10" Logged By: : Z.R. Sherman 

Depth 
in 

Feet 
DESCRIPTION 

10-

15 -

20 -

25 

30 

35 

40 -

(No soil descriptions) 

30 ft. Water, No H/C odor, no NAPL 

Notes: 

Notes of Zeke Sherman. Descriptions sometimes 
incomplete and unreadable; marked where questionable!?). 

Location in T. Joy field southeast of comer of Bolton 
Rd. and Highway 82. Refinery workers plugged back hole 
with cuttings. 

DTW=Depth to water, H/C=Petroleum hydrocarbon 
NAPL=Non-aqueous phase liquid, TSTM=Too small to measure 



LOG OF BORING OS #48 

(Page 1 of 1) 
Offsite Borings 1991 
Hydrocarbon Study 

Navajo Refining Company 

Date Started: : 10/16/91 Drilling Method: : Solid Stem Auger 
Time Started : N/A Sampling Method: : Cuttings 
Date Completed : 10/16/91 Drilled By: : Frank's Rathole Srv. 
Hole Diameter: : 10" Logged By: : Z.R. Sherman 

Artesia, New Mexico 

Date Started: : 10/16/91 Drilling Method: : Solid Stem Auger 
Time Started : N/A Sampling Method: : Cuttings 
Date Completed : 10/16/91 Drilled By: : Frank's Rathole Srv. 
Hole Diameter: : 10" Logged By: : Z.R. Sherman 

Date Started: : 10/16/91 Drilling Method: : Solid Stem Auger 
Time Started : N/A Sampling Method: : Cuttings 
Date Completed : 10/16/91 Drilled By: : Frank's Rathole Srv. 
Hole Diameter: : 10" Logged By: : Z.R. Sherman 

Depth 
in 

Feet 
DESCRIPTION 

10 

15 

20 

25 

30 

35 

40 

ML 

CL 

Tan Loam 

White/tan caliche soil 

30 ft. Water, no H/C odor, no(?) NAPL 

Notes: 

Notes of Zeke Sherman. Descriptions sometimes 
incomplete and unreadable; marked where questionable(?). 

Location in T. Joy field southeast of comer of Bolton 
Rd. and Highway 82. Refinery workers plugged back hole 
with cuttings. 

DTW=Depth to water, H/C=Petroleum hydrocarbon 
NAPL=Non-aqueous phase liquid, TSTM=Too small to measure 



• LOG OF BORING OS #49 

(Page 1 of 1) 

Offsite Borings 1991 
Hydrocarbon Study 

Navajo Refining Company 

Date Started: : 10/16/91 Drilling Method: : Solid Stem Auger 

Time Started : N/A Sampling Method: : Cuttings 

Date Completed : 10/16/91 Drilled By: : Frank's Rathole Srv 

Hole Diameter: : 10" Logged By: : Z.R. Sherman 
Artesia, New Mexico 

Date Started: : 10/16/91 Drilling Method: : Solid Stem Auger 

Time Started : N/A Sampling Method: : Cuttings 

Date Completed : 10/16/91 Drilled By: : Frank's Rathole Srv 

Hole Diameter: : 10" Logged By: : Z.R. Sherman 

Date Started: : 10/16/91 Drilling Method: : Solid Stem Auger 

Time Started : N/A Sampling Method: : Cuttings 

Date Completed : 10/16/91 Drilled By: : Frank's Rathole Srv 

Hole Diameter: : 10" Logged By: : Z.R. Sherman 

DESCRIPTION 

20 

35 

40 -

ML 

Tan Loam 

Clayey 

25 ft. H/C odor 

29 ft. Water 
30 ft. H/C odor, NAPL 

Notes: 

Notes of Zeke Sherman. Descriptions sometimes 
incomplete and unreadable; marked where questionable!?). 

Location in T. Joy field southeast of comer of Bolton 
Rd. and Highway 82. Refinery workers plugged back hole 
with cuttings. 

DTW=Depth to water, H/C=Petroleum hydrocarbon 
NAPL=Non-aqueous phase liquid, TSTM=Too small to measure 



MIS it LOG OF BORING OS #50 

(Page 1 of 1) 

Offsite Borings 1991 
Hydrocarbon Study 

Navajo Refining Company 

Date Started: : 10/22/91 Drilling Method: : Solid Stem Auger 

Time Started : N/A Sampling Method: : Cuttings 

Date Completed : 10/22/91 Drilled By: : Frank's Rathole Srv. 

Hole Diameter: : 10" Logged By: : Z.R. Sherman 
Artesia, New Mexico 

Date Started: : 10/22/91 Drilling Method: : Solid Stem Auger 

Time Started : N/A Sampling Method: : Cuttings 

Date Completed : 10/22/91 Drilled By: : Frank's Rathole Srv. 

Hole Diameter: : 10" Logged By: : Z.R. Sherman 

Date Started: : 10/22/91 Drilling Method: : Solid Stem Auger 

Time Started : N/A Sampling Method: : Cuttings 

Date Completed : 10/22/91 Drilled By: : Frank's Rathole Srv. 

Hole Diameter: : 10" Logged By: : Z.R. Sherman 

Depth 
in 

Feet 

O 
I 
Q_ 

n 
W 
O 
co 
3 

DESCRIPTION 

0 • 

5-

10 -

15 

20 

25 -

30 

ML 

Brown Loam 

20 ft. Water, H/C odor, no NAPL 

35 -

40 -

Notes: 

Notes of Zeke Sherman. Descriptions sometimes 
incomplete and unreadable; marked where questionable(?). 

Location in T. Joy field southeast of comer of Bolton 
Rd. and Highway 82. Refinery workers plugged back hole 
with cuttings. 

DTW=Depth to water, H/C=Petroleum hydrocarbon 
NAPL=Non-aqueous phase liquid, TSTM=Too small to measure 



LOG OF BORING OS #51 

(Page 1 of 1) 
Offsite Borings 1991 
Hydrocarbon Study 

Navajo Refining Company 

Artesia, New Mexico 

Date Started: 
Time Started 
Date Completed 
Hole Diameter. 

10/22/91 
N/A 
10/22/91 
10" 

Drilling Method: 
Sampling Method: 
Drilled By: 
Logged By: 

: Solid Stem Auger 
: Cuttings 
: Frank's Rathole Srv. 
: Z.R. Sherman 

Depth 
in 

Feet 

10 

15 -

20 

25 

DESCRIPTION 

30 

35 

40 • 

ML 

Brown loam 

5 ft. Tan clayey silt 

22 ft.(?) Water, no H/C odor, no NAPL 

fan, very fine to fine grain sand 

SM 

CL 

Total depth shown as 28 ft. (?) 

30 ft. Red clay 

Notes: 

Notes of Zeke Sherman. Descriptions sometimes 
incomplete and unreadable; marked where questionable(?). 

Location in T. Joy field southeast of comer of Bolton 
Rd. and Highway 82. Refinery workers plugged back hole 
with cuttings. 

DTW=Depth to water, H/C=Petroleum hydrocarbon 
NAPL=Non-aqueous phase liquid, TSTM=Too small to measure 



• LOG OF BORING OS #52 

(Page 1 of 1) 

Offsite Borings 1991 
Hydrocarbon Study 

Navajo Refining Company 

Date Started: : 10/22/91 Drilling Method: : Solid Stem Auger 
Time Started : N/A Sampling Method: : Cuttings 
Date Completed : 10/22/91 Drilled By: : Frank's Rathole Srv. 
Hole Diameter : 10" Logged By: : Z.R. Sherman 

Artesia, New Mexico 

Date Started: : 10/22/91 Drilling Method: : Solid Stem Auger 
Time Started : N/A Sampling Method: : Cuttings 
Date Completed : 10/22/91 Drilled By: : Frank's Rathole Srv. 
Hole Diameter : 10" Logged By: : Z.R. Sherman 

Date Started: : 10/22/91 Drilling Method: : Solid Stem Auger 
Time Started : N/A Sampling Method: : Cuttings 
Date Completed : 10/22/91 Drilled By: : Frank's Rathole Srv. 
Hole Diameter : 10" Logged By: : Z.R. Sherman 

Depth 
in 

Feet 

10 

15 

20 

25 

DESCRIPTION 

30 

35 

ML 

Brown loam 

5 ft. Tan clayey silt 

20 ft. Water, no H/C odor, no NAPL 

Notes: 

Notes of Zeke Sherman. Descriptions sometimes 
incomplete and unreadable; marked where questionable(?). 

Location in T. Joy field southeast of corner of Bolton 
Rd. and Highway 82. Refinery workers plugged back hole 
with cuttings. 

DTW=Depth to water, H/C=Petroleum hydrocarbon 
NAPL=Non-aqueous phase liquid, TSTM=Too small to measure 

40 



MIS LOG OF BORING OS #53 
(Page 1 of 1) 

Offsite Borings 1991 
Hydrocarbon Study 

Navajo Refining Company 

Date Started: : 10/22/91 Drilling Method: : Solid Stem Auger 

Time Started : N/A Sampling Method: : Cuttings 

Date Completed : 10/22/91 Drilled By: : Frank's Rathole Srv. 

Hole Diameter. : 10" Logged By: : Z.R. Sherman 
Artesia, New Mexico 

Date Started: : 10/22/91 Drilling Method: : Solid Stem Auger 

Time Started : N/A Sampling Method: : Cuttings 

Date Completed : 10/22/91 Drilled By: : Frank's Rathole Srv. 

Hole Diameter. : 10" Logged By: : Z.R. Sherman 

Date Started: : 10/22/91 Drilling Method: : Solid Stem Auger 

Time Started : N/A Sampling Method: : Cuttings 

Date Completed : 10/22/91 Drilled By: : Frank's Rathole Srv. 

Hole Diameter. : 10" Logged By: : Z.R. Sherman 

Depth 
in 

Feet 

10-

15 

20 

DESCRIPTION 

ML 

Tan Loam 
(no other soil descriptions) 

20 ft. Water, trace H/C odor, sheen 

25 

30 

35 -

40 -

Notes: 

Notes of Zeke Sherman. Descriptions sometimes 
incomplete and unreadable; marked where questionable(?). 

Location in T. Joy field southeast of comer of Bolton 
Rd. and Highway 82. Refinery workers plugged back hole 
with cuttings. 

DTW=Depth to water, H/C=Petroleum hydrocarbon 
NAPL=Non-aqueous phase liquid, TSTM=Too small to measure 



LOG OF BORING OS #54 

(Page 1 of 1) 

Offsite Borings 1991 
Hydrocarbon Study 

Navajo Refining Company 

Date Started: : 10/22/91 Drilling Method: : Solid Stem Auger 

Time Started : N/A Sampling Method: : Cuttings 

Date Completed : 10/22/91 Dnlled By: : Frank's Rathole Srv. 

Hole Diameter : 10" Logged By: : Z.R. Sherman 
Artesia, New Mexico 

Date Started: : 10/22/91 Drilling Method: : Solid Stem Auger 

Time Started : N/A Sampling Method: : Cuttings 

Date Completed : 10/22/91 Dnlled By: : Frank's Rathole Srv. 

Hole Diameter : 10" Logged By: : Z.R. Sherman 

Date Started: : 10/22/91 Drilling Method: : Solid Stem Auger 

Time Started : N/A Sampling Method: : Cuttings 

Date Completed : 10/22/91 Dnlled By: : Frank's Rathole Srv. 

Hole Diameter : 10" Logged By: : Z.R. Sherman 

Depth 
in 

Feet 
DESCRIPTION 

5-

I ! 

10 

15 

20-

25 

30 -

35 

40-

ML 

Brown clayey loam 

20 ft. Water, no H/C odor, no NAPL 

Notes: 

Notes of Zeke Sherman. Descriptions sometimes 
incomplete and unreadable; marked where questionable(?). 

Location in T. Joy field southeast of comer of Bolton 
Rd. and Highway 82. Refinery workers plugged back hole 
with cuttings. 

DTW=Depth to water, H/C=Petroleum hydrocarbon 
NAPL=Non-aqueous phase liquid, TSTM=Too small to measure 



LOG OF BORING OS #55 

(Page 1 of 1) 
Offsite Borings 1991 
Hydrocarbon Study 

Navajo Refining Company 

Artesia, New Mexico 

Date Started: 

Time Started 

Date Completed 

Hole Diameter 

10/22/91 

N/A 

10/22/91 

10" 

Drilling Method: 

Sampling Method: 

Drilled By: 

Logged By: 

Solid Stem Auger 

Cuttings 

Frank's Rathole Srv. 

Z.R. Sherman 

Depth 
in 

Feet 

10 

15 

DESCRIPTION 

20 -

25 

30 

35 

40 -

ML 

CL 

Brown loam 

3 ft. Tan clayey silt 

10 ft. Red clay 

18 ft. Tan/white clayey soil 

25 ft. Water, no H/C odor, no NAPL 

Notes: 

Notes of Zeke Sherman. Descriptions sometimes 
incomplete and unreadable; marked where questionable!?). 

Location in T. Joy field southeast of comer of Bolton 
Rd. and Highway 82. Refinery workers plugged back hole 
with cuttings. 

DTW=Depth to water, H/C=Petroleum hydrocarbon 
NAPL=Non-aqueous phase liquid, TSTM=Too small to measure 



LOG OF BORING OS #56 

(Page 1 of 1) 
Offsite Borings 1991 
Hydrocarbon Study 

Navajo Refining Company 

Artesia, New Mexico 

Date Started: 
Time Started 
Date Completed 
Hole Diameter: 

10/22/91 
N/A 
10/22/91 
10" 

Drilling Method: 
Sampling Method: 
Drilled By: 
Logged By: 

Solid Stem Auger 
Cuttings 
Frank's Rathole Srv 
Z.R. Sherman 

Depth 
in 

Feet 

O 
X 
0. 

o 

DESCRIPTION 

5-

10 

15 

20 • 

ML 

CL 

Brown loam 

4 ft. White/tan caliche-like soil 

21 ft. Gray clay, trace H/C odor 
22 ft. Water, H/C odor, NAPL 

25 -

30 • 

35 • 

Notes: 

Notes of Zeke Sherman. Descriptions sometimes 
incomplete and unreadable; marked where questionable!?). 

Location in T. Joy field southeast of corner of Bolton 
Rd. and Highway 82. Refinery workers plugged back hole 
with cuttings. 

DTW=Depth to water, H/C=Petroleum hydrocarbon 
NAPL=Non-aqueous phase liquid, TSTM=Too small to measure 

40 -



• LOG OF BORING OS #57 

(Page 1 of 1) 

Offsite Borings 1991 
Hydrocarbon Study 

Navajo Refining Company 

Date Started: : 10/22/91 Drilling Method: : Solid Stem Auger 
Time Started : N/A Sampling Method: : Cuttings 
Date Completed : 10/22/91 Drilled By: : Frank's Rathole Srv. 
Hole Diameter. : 10" Logged By: : Z.R. Sherman 

Artesia, New Mexico 

Date Started: : 10/22/91 Drilling Method: : Solid Stem Auger 
Time Started : N/A Sampling Method: : Cuttings 
Date Completed : 10/22/91 Drilled By: : Frank's Rathole Srv. 
Hole Diameter. : 10" Logged By: : Z.R. Sherman 

Date Started: : 10/22/91 Drilling Method: : Solid Stem Auger 
Time Started : N/A Sampling Method: : Cuttings 
Date Completed : 10/22/91 Drilled By: : Frank's Rathole Srv. 
Hole Diameter. : 10" Logged By: : Z.R. Sherman 

Depth 
in 

Feet 

0 

10 

15 

20 -

DESCRIPTION 

25 

30 

35 -

ML 

Brown loam 
(no other soil descriptions) 

26 ft. Water, No H/C odor, No NAPL 

Notes: 

Notes of Zeke Sherman. Descriptions sometimes 
incomplete and unreadable; marked where questionable(?). 

Location in T. Joy field southeast of comer of Bolton 
Rd. and Highway 82. Refinery workers plugged back hole 
with cuttings. 

DTW=Depth to water, H/C=Petroleum hydrocarbon 
NAPL=Non-aqueous phase liquid, TSTM=Too small to measure 

40 



LOG OF BORING OS #58 

(Page 1 of 1) 

Offsite Borings 1991 
Hydrocarbon Study 

Navajo Refining Company 

Artesia, New Mexico 

Date Started: 
Time Started 
Date Completed 
Hole Diameter: 

10/22/91 
N/A 
10/22/91 
10" 

Drilling Method: 
Sampling Method: 
Drilled By: 
Logged By: 

Solid Stem Auger 
Cuttings 
Frank's Rathole Srv. 
Z.R. Sherman 

Depth 
in 

Feet 

5 -

10 -

15 

20 

25 

DESCRIPTION 

30 -

35 

40 

ML 

Brown loam 
(no other soil descriptions) 

27 ft. Water, No H/C odor, No NAPL 

Notes: 

Notes of Zeke Sherman. Descriptions sometimes 
incomplete and unreadable; marked where questionable(?). 

Location in T. Joy field southeast of comer of Bolton 
Rd. and Highway 82. Refinery workers plugged back hole 
with cuttings. 

DTW=Depth to water, H/C=Petroleum hydrocarbon 
NAPL=Non-aqueous phase liquid, TSTM=Too small to measure 



! MM it 
LOG OF BORING OS #59 

(Page 1 of 1) 

Offsite Borings 1991 
Hydrocarbon Study 

Navajo Refining Company 

Date Started: : 10/22/91 Drilling Method: : Solid Stem Auger 

Time Started : N/A Sampling Method: : Cuttings 

Date Completed : 10/22/91 Drilled By: : Frank's Rathole Srv. 

Hole Diameter: : 10" Logged By: : Z.R. Sherman 
Artesia, New Mexico 

Date Started: : 10/22/91 Drilling Method: : Solid Stem Auger 

Time Started : N/A Sampling Method: : Cuttings 

Date Completed : 10/22/91 Drilled By: : Frank's Rathole Srv. 

Hole Diameter: : 10" Logged By: : Z.R. Sherman 

Date Started: : 10/22/91 Drilling Method: : Solid Stem Auger 

Time Started : N/A Sampling Method: : Cuttings 

Date Completed : 10/22/91 Drilled By: : Frank's Rathole Srv. 

Hole Diameter: : 10" Logged By: : Z.R. Sherman 

Depth 
in 

Feet 

10 

m 
15 -

20 -

25 

30 -

DESCRIPTION 

ML 

Brown loam 

5 ft. Tan silty/clayey loam 

10 ft. Occassional gravel 

23 ft. Water, No H/C odor. No NAPL 

35 

40 

Notes: 

Notes of Zeke Sherman. Descriptions sometimes 
incomplete and unreadable; marked where questionable(?). 

Location in T. Joy field southeast of comer of Bolton 
Rd. and Highway 82. Refinery workers plugged back hole 
with cuttings. 

DTW=Depth to water, H/C=Petroleum hydrocarbon 
NAPL=Non-aqueous phase liquid, TSTM=Too small to measure 



LOG OF BORING OS #60 

(Page 1 of 1) 

Offsite Borings 1991 
Hydrocarbon Study 

Navajo Refining Company 

Date Started: : 10/22/91 Drilling Method: : Solid Stem Auger 
Time Started : N/A Sampling Method: : Cuttings 
Date Completed : 10/22/91 Drilled By: : Frank's Rathole Srv. 
Hole Diameter : 10" Logged By: : Z.R. Sherman 

Artesia, New Mexico 

Date Started: : 10/22/91 Drilling Method: : Solid Stem Auger 
Time Started : N/A Sampling Method: : Cuttings 
Date Completed : 10/22/91 Drilled By: : Frank's Rathole Srv. 
Hole Diameter : 10" Logged By: : Z.R. Sherman 

Date Started: : 10/22/91 Drilling Method: : Solid Stem Auger 
Time Started : N/A Sampling Method: : Cuttings 
Date Completed : 10/22/91 Drilled By: : Frank's Rathole Srv. 
Hole Diameter : 10" Logged By: : Z.R. Sherman 

Depth 
in 

Feet 

10 

15 

20 

DESCRIPTION 

25 

30 

35 

ML 

Brown loam 

5 ft. Tan silty caliche soil 

23 ft. Water, No H/C odor, No NAPL 

Notes: 

Notes of Zeke Sherman. Descriptions sometimes 
incomplete and unreadable; marked where questionable!?). 

Location in T. Joy field southeast of comer of Bolton 
Rd. and Highway 82. Refinery workers plugged back hole 
with cuttings. 

DTW=Depth to water, H/C=Petroleum hydrocarbon 
NAPL=Non-aqueous phase liquid, TSTM=Too small to measure 

40 



LOG OF BORING OS #61 
(Page 1 of 1) 

Offsite Borings 1991 
Hydrocarbon Study 

Navajo Refining Company 

Date Started: : 10/22/91 Drilling Method: : Solid Stem Auger 

Time Started : N/A Sampling Method: : Cuttings 

Date Completed : 10/22/91 Drilled By: : Frank's Rathole Srv. 

Hole Diameter: : 10" Logged By: : Z.R. Sherman 
Artesia, New Mexico 

Date Started: : 10/22/91 Drilling Method: : Solid Stem Auger 

Time Started : N/A Sampling Method: : Cuttings 

Date Completed : 10/22/91 Drilled By: : Frank's Rathole Srv. 

Hole Diameter: : 10" Logged By: : Z.R. Sherman 

Date Started: : 10/22/91 Drilling Method: : Solid Stem Auger 

Time Started : N/A Sampling Method: : Cuttings 

Date Completed : 10/22/91 Drilled By: : Frank's Rathole Srv. 

Hole Diameter: : 10" Logged By: : Z.R. Sherman 

Depth 
in 

Feet 

5 -

10 

15 -

20-

25 -

30-

35 

DESCRIPTION 

(No soil descriptions) 

25 ft. Water, No H/C odor, No NAPL 

40 -

Notes: 

Notes of Zeke Sherman. Descriptions sometimes 
incomplete and unreadable; marked where questionable(?). 

Location in T. Joy field southeast of corner of Bolton 
Rd. and Highway 82. Refinery workers plugged back hole 
with cuttings. 

DTW=Depth to water, H/C=Petroleum hydrocarbon 
NAPL=Non-aqueous phase liquid, TSTM=Too small to measure 



®8> LOG OF BORING OS #62 

(Page 1 of 1) 

Offsite Borings 1991 
Hydrocarbon Study 

Navajo Refining Company 

Date Started: : 11/06/91 Drilling Method: : Solid Stem Auger 
Time Started : N/A Sampling Method: : Cuttings 
Date Completed : 11/06/91 Drilled By: : Frank's Rathole Srv. 
Hole Diameter. : 10" Logged By: : Z.R. Sherman 

Artesia, New Mexico 

Date Started: : 11/06/91 Drilling Method: : Solid Stem Auger 
Time Started : N/A Sampling Method: : Cuttings 
Date Completed : 11/06/91 Drilled By: : Frank's Rathole Srv. 
Hole Diameter. : 10" Logged By: : Z.R. Sherman 

Date Started: : 11/06/91 Drilling Method: : Solid Stem Auger 
Time Started : N/A Sampling Method: : Cuttings 
Date Completed : 11/06/91 Drilled By: : Frank's Rathole Srv. 
Hole Diameter. : 10" Logged By: : Z.R. Sherman 

DESCRIPTION 

5 -

10 -

15 • 

ML 

20 -

Brown loam 

19 ft.(?) Gray clay, H/C odor 

25 ft.(?) Light-dark gray & tan(?) clay, H/C odor, NAPL 

40 -

45 

Notes: 

Notes of Zeke Sherman. Descriptions sometimes 
incomplete and unreadable; marked where questionable(?). 

On 11/08/91 measured fluid depth about 10 ft. with 
no estimate of NAPL thickness; field notes read "no top on 
water." Boring located at northwest comer of Bearing Supply 
yard south of Tank 415(?). Refinery workers plugged back 
hole with cuttings. 

DTW=Depth to water, H/C=Petroleum hydrocarbon 
NAPL=Non-aqueous phase liquid, TSTM=Too small to measure 



LOG OF BORING OS #63 

(Page 1 of 1) 

Offsite Borings 1991 
Hydrocarbon Study 

Navajo Refining Company 

Date Started: : 11/06/91 Drilling Method: : Solid Stem Auger 
Time Started : N/A Sampling Method: : Cuttings 
Date Completed : 11/06/91 Drilled By: : Frank's Rathole Srv. 
Hole Diameter: : 10" Logged By: : Z.R. Sherman 

Artesia, New Mexico 

Date Started: : 11/06/91 Drilling Method: : Solid Stem Auger 
Time Started : N/A Sampling Method: : Cuttings 
Date Completed : 11/06/91 Drilled By: : Frank's Rathole Srv. 
Hole Diameter: : 10" Logged By: : Z.R. Sherman 

Date Started: : 11/06/91 Drilling Method: : Solid Stem Auger 
Time Started : N/A Sampling Method: : Cuttings 
Date Completed : 11/06/91 Drilled By: : Frank's Rathole Srv. 
Hole Diameter: : 10" Logged By: : Z.R. Sherman 

Depth 
in 

Feet 

10 

15 

DESCRIPTION 

20 

25 

30 

35-

40 

Notes: 

Notes of Zeke Sherman. No soil descriptions given 
for this borehole. 

On 11/08/91 measured fluid depth about 16.4 ft. with 
approx. 9 in. NAPL. 

Boring located at north end of Bearing Supply yard. 
Refinery workers plugged back hole with cuttings. 

DTW=Depth to water, H/C=Petroleum hydrocarbon 
NAPL=Non-aqueous phase liquid, TSTM=Too small to measure 



LOG OF BORING OS #64 

(Page 1 of 1) 

Offsite Borings 1991 
Hydrocarbon Study 

Navajo Refining Company 

Date Started: : 11/06/91 Drilling Method: : Solid Stem Auger 

Time Started : N/A Sampling Method: : Cuttings 

Date Completed : 11/06/91 Drilled By: : Frank's Rathole Srv. 

Hole Diameter : 10" Logged By: : Z.R. Sherman 
Artesia, New Mexico 

Date Started: : 11/06/91 Drilling Method: : Solid Stem Auger 

Time Started : N/A Sampling Method: : Cuttings 

Date Completed : 11/06/91 Drilled By: : Frank's Rathole Srv. 

Hole Diameter : 10" Logged By: : Z.R. Sherman 

Date Started: : 11/06/91 Drilling Method: : Solid Stem Auger 

Time Started : N/A Sampling Method: : Cuttings 

Date Completed : 11/06/91 Drilled By: : Frank's Rathole Srv. 

Hole Diameter : 10" Logged By: : Z.R. Sherman 

Depth 
in 

Feet 

10 -

15 

DESCRIPTION 

20 

25 -

30 

35-

40 

Notes: 

Notes of Zeke Sherman. No soil descriptions given 
for this borehole. 

On 11/08/91 measured fluid depth about 16.8 ft. with 
H/C sheen TSTM 

Boring located at northeast side of Bearing Supply 
yard. Refinery workers plugged back hole with cuttings. 

DTW=Depth to water, H/C=Petroleum hydrocarbon 
NAPL=Non-aqueous phase liquid, TSTM=Too small to measure 



LOG OF BORING OS #65 

(Page 1 of 1) 

Offsite Borings 1991 
Hydrocarbon Study 

Navajo Refining Company 

Date Started: : 11/06/91 Drilling Method: : Solid Stem Auger 

Time Started : N/A Sampling Method: : Cuttings 

Date Completed : 11/06/91 Drilled By: : Frank's Rathole Srv. 

Hole Diameter: : 10" Logged By: : Z.R. Sherman 
Artesia, New Mexico 

Date Started: : 11/06/91 Drilling Method: : Solid Stem Auger 

Time Started : N/A Sampling Method: : Cuttings 

Date Completed : 11/06/91 Drilled By: : Frank's Rathole Srv. 

Hole Diameter: : 10" Logged By: : Z.R. Sherman 

Date Started: : 11/06/91 Drilling Method: : Solid Stem Auger 

Time Started : N/A Sampling Method: : Cuttings 

Date Completed : 11/06/91 Drilled By: : Frank's Rathole Srv. 

Hole Diameter: : 10" Logged By: : Z.R. Sherman 

Depth 
in 

Feet 

O 
X 
0. 

£ 
co o 
(O 
3 

DESCRIPTION 

5 -

10-

15 • 

20 

Notes: 

25 

30 -

Notes of Zeke Sherman. No soil descriptions given 
for this borehole. 

On 11/08/91 measured fluid depth about 19.8 ft. with 
approx. 2 in. NAPL. 

Boring located at east center of Bearing Supply yard. 
Refinery workers plugged back hole with cuttings. 

DTW=Depth to water, H/C=Petroleum hydrocarbon 
NAPL=Non-aqueous phase liquid, TSTM=Too small to measure 



LOG OF BORING OS #66 

(Page 1 of 1) 

Offsite Borings 1991 
Hydrocarbon Study 

Navajo Refining Company 

Date Started: : 11/06/91 Drilling Method: : Solid Stem Auger 

Time Started : N/A Sampling Method: : Cuttings 

Date Completed : 11/06/91 Drilled By: : Frank's Rathole Srv. 

Hole Diameter. : 10" Logged By: : Z.R. Sherman 
Artesia, New Mexico 

Date Started: : 11/06/91 Drilling Method: : Solid Stem Auger 

Time Started : N/A Sampling Method: : Cuttings 

Date Completed : 11/06/91 Drilled By: : Frank's Rathole Srv. 

Hole Diameter. : 10" Logged By: : Z.R. Sherman 

Date Started: : 11/06/91 Drilling Method: : Solid Stem Auger 

Time Started : N/A Sampling Method: : Cuttings 

Date Completed : 11/06/91 Drilled By: : Frank's Rathole Srv. 

Hole Diameter. : 10" Logged By: : Z.R. Sherman 

Depth 
in 

Feet 

0 

10 

15 

20 

25 

30 

35 

40 -

DESCRIPTION 

Notes: 

Notes of Zeke Sherman. No soil descriptions given 
for this borehole. 

On 11/08/91 measured fluid depth about 20.9 ft. with 
approx. 1/4 to 1/2 in. NAPL. 

Boring located at east center of Bearing Supply yard 
and north of water well RA-313. Refinery workers 
plugged back hole with cuttings. 

DTW=Depth to water, H/C=Petroleum hydrocarbon 
NAPL=Non-aqueous phase liquid, TSTM=Too small to measure 



BORING LOG 

•
OJECT: 622092001-237 (B67) 

, ^ IENT: Navajo Refinery 
BORING NUMBER: B67 
EXCAVATED POND: 
FIRST ENCOUNTERED WATER: 27' 
DATE COMPLETED: 0 3 / 0 3 / 9 2 

SHEET: 1 of 1 
DRILLED BY: Pool Envir. 
LOGGED BY: PWC 
SURF. ELEV: N/A 
TOTAL DEPTH:29' 

DESCRIPTION 
X 
I—' 
&: 
a 

_ l 

CL 

< 
tn 

_|S2 
Lain 
~ Ld 

a 

0-12' SANDY CLAY, dark brown to brown, moist to dry, increasing 
pebble content with depth, plastic to stiff. 

12-27' SANDY CLAY, gray hydrocarbon staining beginning at 12' becoming a 
bluish-gray color in a zone from 14-16', strong hydrocarbon odor, 
moist, color becoming lighter gray after 16'. 

27-29' SANDY CLAY, gray, saturated, strong hydrocarbon odor, some gravel. 

• 

(D-T-P) (D-T-W) 
Date Depth to Product Depth to Water Thickness 

3/4/92 - 23.35' " film (<1/16") 
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BORING LOG 
^iROJECT: 622092001-237 (B68) 
\^PLIENT: Navajo Refinery 
"BORING NUMBER: B68 

EXCAVATED POND: 
FIRST ENCOUNTERED WATER: 26' 
DATE COMPLETED: 0 3 / 0 2 / 9 2 

SHEET: 1 of 1 
DRILLED BY: Pool Envir. 
LOGGED BY: PWC 
SURF. ELEV: N/A 
TOTAL DEPTH: 28' 

DESCRIPTION LUC/) 

0-11' SANDY CLAY, dark brown to brown, moist to dry, increasing 
pebble content with depth, plastic to stiff. 

11-16' CLAY, tan, with small pockets of fine white sand, moist, 
occasional small pebbles. 

16-19' CLAY, brown, with small pockets of fine white sand and pebbles, 
moist. 

19- 20' GRAVEL with clay mix, gray hydrocarbon staining noticeable 
in clay, slight odor. 

20- 24' CLAY, progressively darker staining, increasing moisture content and 
odor. 

24-28' CLAY TO SANDY CLAY, gray hydrocarbon staining, interspersed thin 
gravel seams, saturated sandy clay at 26'. 

(D-T-P) (D-T-W) Product 
Date Depth to Product Depth to Water Thickness 

3/4/92 - 22.79' film (<1/16") 

WBES 
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BORING LOG 
OJECT: 622092001-237 (B69) 
IENT: Navajo Refinery 

BORING NUMBER: B69 
EXCAVATED POND: 
FIRST ENCOUNTERED WATER: 28' 
DATE COMPLETED: 0 3 / 0 3 / 9 2 

SHEET: 1 of 1 
DRILLED BY: Pool Envir. 
LOGGED BY: PWC 
SURF. ELEV: N/A 
TOTAL DEPTH:29' 

DESCRIPTION 
_J 111 

o _ i 

ca Q_ 

>- < CO CO 

LUCO 

0-8' SANDY CLAY, dark brown to brown, moist to dry, plastic 
to stiff. 

8-14' CLAY, tan, with small pockets of fine white sand, moist, 
occasional pebbles. 

14-26' CLAY, brown, moist, plastic, some small pockets of fine white sand, 
occasional pebbles. 

26-29' CLAY, brown, at 28', increasing pebble content and moisture, 
saturated, slight gray hydrocarbon staining and odor from 26-29', 

(D-T-P) (D-T-W) Product 
Date Depth to Product Depth to Water Thickness 

3/4/92 22.27' 22.83' ' 0.56' 

NOTE: When auger removed from hole, brownish 
colored tree product was on last flight. 

BES 



BORING LOG 

*5 OJECT: 622092001-237 (B70) 
LIENT: Navajo Refinery 

BORING NUMBER: B70 
EXCAVATED POND: 
FIRST ENCOUNTERED WATER: 26' 
DATE COMPLETED: 0 3 / 0 2 / 9 2 

SHEET: 1 of 1 
DRILLED BY: Pool Envir. 
LOGGED BY: PWC 
SURF. ELEV: N/A 
TOTAL DEPTH:29' 

DESCRIPTION fr 
a 

_J 
rx 

< 
CO o 

0-10' SANDY CLAY, dark brown to brown, moist to dry, plastic 
to stiff. 

10-14' CLAY, reddish brown, with occasional small pockets of fine 
white sand, moist, plastic. 

14-16' CLAY, tan, with small pebbles throughout, moist, plastic. 

21-26' CLAY, brown, with occasional pockets of fine sand and pebbles, 
moist, plastic. 

26-29' GRAVEL mixed with CLAY, gray hydrocarbon staining, saturated, 
rocks to 2 inches in diameter, strong odor. 

(D-T-P) (D-T-W) Product 
Date Depth to Product Depth to Water Thickness 

3/4/92 22.04' 22.08' 0.04' 
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BORING LOG 
OJECT: 622092001-237 (B71) 
IENT: Navajo Refinery 

BORING NUMBER: B71 
EXCAVATED POND: 
FIRST ENCOUNTERED WATER: 24' 
DATE COMPLETED: 0 3 / 0 3 / 9 2 

SHEET: 1 of 1 
DRILLED BY: Pool Envir. 
LOGGED BY: PWC 
SURF. ELEV: N/A 
TOTAL DEPTH: 25' 

DESCRIPTION 3 
a 

0-7' SANDY CLAY, dark brown to brown, moist to dry, plastic 
to stiff. 

7-11' CLAY with SAND, tan, moist, plastic, occasional pebbles. 

11-17' CLAY, brown, with some small pockets of fine white sand, 
moist, plastic. 

17-24' CLAY, groy hydrocorbon staining, moist, color is darker with depth, 
some pebbles. 

24-25' GRAVEL mixed with CLAY, gray staining, saturated. 

(D-T-P) (D-T-W) Product 
Date Depth to Product Depth to Water Thickness 

3/4/92 18.12' 20.34' 2.22' 



BORING LOG 
OJECT: 622092001 — 237 (B72) 

LIENT: Navajo Refinery 
BORING NUMBER: B72 
EXCAVATED POND: 
FIRST ENCOUNTERED WATER: 24' 
DATE COMPLETED: 0 3 / 0 3 / 9 2 

SHEET: 1 of 1 
DRILLED BY: Pool Envir. 
LOGGED BY: PWC 
SURF. ELEV: N/A 
TOTAL DEPTH: 25' 

DESCRIPTION Q-

O 

m 

0-8' SANDY CLAY, dark brown to brown, moist, plastic. 

8-15' CLAY, tan, with some small pockets of fine white sand, moist, 
occasional small pebbles, plastic. 

15- 16' CLAY, brown, moist, plastic, occasional small pebbles. 

16- 24' CLAY, gray hydrocarbon staining, moist, plastic, occasional small 
pebbles, color becoming darker with depth. 

24-25' SILTY SAND, gray hydrocarbon staining, saturated, strong odor. 

(D-T-P) (D-T-W) Product 
Date Depth to Product Depth to Water Thickness 

3/4/92 18.53' 18.55' ••" 0.02' 

ES 



BORING LOG 
OJECT: 622092001 — 237 (B73) 
IENT: Navajo Refinery 

BORING NUMBER: B73 
EXCAVATED POND: 
FIRST ENCOUNTERED WATER: 20' 
DATE COMPLETED: 0 3 / 0 3 / 9 2 

SHEET: 1 of 1 
DRILLED BY: Pool Envir. 
LOGGED BY: PWC 
SURF. ELEV: N/A 
TOTAL DEPTH:24' 

DESCRIPTION 3 
O 

• 

0-7' SANDY CLAY, dark brown to brown, moist, plastic. 

7-11' CLAY, tan, with some small pockets of fine white sand, moist, 
plastic. 

11-20' CLAY, brown, with small pockets of fine sand and occasional 
pebbles, moist, plastic. 

20-24' CLAYEY SAND, gray hydrocarbon staining, saturated, increasing odor 
with depth. 

(D-T-P) (D-T-W) Product 
Date Depth to Product Depth to Water Thickness 

3/4/92 - 19.34' " Film (<1/16") 

ES L 



BORING LOG 
ROJECT: 622092001-237 (B74) 

LlENT: Navajo Refinery 
BORING NUMBER: B74 
EXCAVATED POND: 
FIRST ENCOUNTERED WATER: 19.5' 
DATE COMPLETED: 0 3 / 0 4 / 9 2 

SHEET: 1 of 1 
DRILLED BY: Pool Envir. 
LOGGED BY: PWC 
SURF. ELEV: N/A 
TOTAL DEPTH:22' 

DESCRIPTION 
o 

Z> 
O 
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0-9' SANDY CLAY, dark brown to brown, moist to dry, plastic. 

9-11' CLAY, tan, moist, plastic. 

11-19.5' CLAY, gray hydrocarbon staining, moist, plastic, color becoming 
darker with depth, very strong hydrocarbon odor. 

19.5-22' CLAYEY SAND, dark gray staining, saturated, brown colored free 
product coming to surface on auger flights. 

(D-T-P) (D-T-W) Product 
Date Depth to Product Depth to Water Thickness 

3/5/92 15.89* 18.80' " 2.91' 

m 
WKr.S 



BORING LOG 
|PROJECT: 622092001-237 (B75) 
"LIENT: Navajo Refinery 
BORING NUMBER: B75 
EXCAVATED POND: 
FIRST ENCOUNTERED WATER: 21' 
DATE COMPLETED: 0 3 / 0 4 / 9 2 

SHEET: 1 of 1 
DRILLED BY: Pool Envir. 
LOGGED BY: PWC 
SURF. ELEV: N/A 
TOTAL DEPTH: 23' 

DESCRIPTION 
_ i Ld 
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0-5' SANDY CLAY, dark brown to brown, moist to dry, plastic. 

5-16' CLAY, tan, with occasional pockets of fine sand, moist, 
plastic. 

16-21' CLAY, gray hydrocarbon staining, moist, plastic, color becoming 
darker with depth, pronounced odor increase with depth. 

21-23* CLAYEY SAND, gray staining, saturated, strong hydrocarbon odor, 
brown colored free product evident on auger. 

(D-T-P) (D-T-W) Product 
Date Depth to Product Depth to Water Thickness 

3/5/92 16.42' 16.63' : 0.21' 



BORING LOG 

• 
POJECT: 622092001-237 (B76) 

ENT: Navajo Refinery 
BORING NUMBER: B76 
EXCAVATED POND: 
FIRST ENCOUNTERED WATER: 22' 
DATE COMPLETED: 0 3 / 0 4 / 9 2 

SHEET: 1 of 1 
DRILLED BY: Pool Envir. 
LOGGED BY: PWC 
SURF. ELEV: N/A 
TOTAL DEPTH: 23' 

DESCRIPTION < 
CO 

0-7' SANDY CLAY, dark brown to brown, moist to dry, plastic. 

7-17' CLAY, tan, with occasional small pockets of fine white sand, 
moist, plastic. 

17-23' SANDY CLAY, tan, moist, saturated at 22', very faint hydrocarbon 
smell, no visible staining. 

(D-T-P) (D-T-W) Product 
Date Depth to Product Depth to Water Thickness 

3/5/92 17.26' 17.27 " 0.01' 

:s 
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BORING LOG 
ROJECT: 622092001-237 (B77) 
"_IENT: Navajo Refinery 

dORING NUMBER: B77 
EXCAVATED POND: 
FIRST ENCOUNTERED WATER: 26" 
DATE COMPLETED: 0 3 / 0 4 / 9 2 

SHEET: 1 of 1 
DRILLED BY: Pool Envir. 
LOGGED BY: PWC 
SURF. ELEV: N/A 
TOTAL DEPTH:27' 

DESCRIPTION 
—1 UJ 
o 1 
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0-6' SANDY CLAY, dark brown to brown, moist, plastic. 

6-11' CLAY, tan, with occasional pockets of fine sand and small 
pebbles, moist, plastic. 

11-13' CLAY, brown, with occasional pockets of fine sand and small 
pebbles, moist, plastic. 

13-16' CLAY, gray hydrocarbon staining, moist, plastic, odor increasing 
with depth. 

16-27' GRAVEL mixed with CLAY, gray staining, rock up to 3" diameter, 
moist until 26', saturated from 26-27'. 

(D-T-P) (D-T-W) Product 
Date Depth to Product Depth to Water Thickness 

3/5/92 - 19.72' ' -

•24-



BORING LOG 
OJECT: 622092001 — 237 (B78) 

LIENT: Navajo Refinery 
dORING NUMBER: B78 
EXCAVATED POND: 
FIRST ENCOUNTERED WATER: 17' 
DATE COMPLETED: 0 3 / 0 5 / 9 2 

SHEET: 1 of 1 
DRILLED BY: Pool Envir. 
LOGGED BY: PWC 
SURF. ELEV: N/A 
TOTAL DEPTH: 21' 

DESCRIPTION 
LU 
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0-8' SANDY CLAY, dark brown to brown, moist, plastic. 

8-17' CLAY, gray hydrocarbon staining, moist, plastic, color becoming 
darker with depth, odor increasing. 

17-21' CLAY, dark gray hydrocarbon staining, saturated, brown 
colored free product coating auger flights. 

(D-T-P) (D-T-W) Product 
Date Depth to Product Depth to Water Thickness 

3/6/92 13.03' 17.67' - 4.64' 



BORING LOG 

•
OJECT: 622092001-237 (B79) 
IENT: Navajo Refinery 

bORING NUMBER: B79 
EXCAVATED POND: 
FIRST ENCOUNTERED WATER: 17' 
DATE COMPLETED: 0 3 / 0 5 / 9 2 

SHEET: 1 of 1 
DRILLED BY: Pool Envir. 
LOGGED BY: PWC 
SURF. ELEV: N/A 
TOTAL DEPTH:19' 

DESCRIPTION 

0-7' SANDY CLAY, dark brown to brown, moist, plastic. 

7-17' CLAY, gray hydrocarbon staining, moist, plastic, odor and 
darker color increasing with depth. 

17-19' CLAYEY SAND, gray staining, saturated. 

(D-T-P) (D-T-W) Product 
Date Depth to Product Depth to Water Thickness 

3/6/92 14.04' 16.51' " 2.47' 



BORING LOG 
OJECT: 622092001-237 (B80) 

LIENT: Navajo Refinery 
BORING NUMBER: B80 
EXCAVATED POND: 
FIRST ENCOUNTERED WATER: 17' 
DATE COMPLETED: 0 3 / 0 5 / 9 2 

SHEET: 1 of 1 
DRILLED BY: Pool Envir. 
LOGGED BY: PWC 
SURF. ELEV: N/A 
TOTAL DEPTH: 19' 

DESCRIPTION 
_ l UJ 
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0-4* SANDY CLAY, dark brown to brown, moist, plastic. 

4-7' CLAY with SAND, moist, plastic. 

7-17' CLAY, gray hydrocarbon staining, moist, plastic, color 
becoming darker with depth, blue-gray staining beginning at 10'. 

17-18.5' CLAYEY SAND, saturated, blue-gray staining, strong odor. 

18.5-19' CLAY, blue-gray staining, saturated at 19'. 

(D-T-P) (D-T-W) Product 
Date Depth to Product Depth to Water Thickness 

3/5/92 14.69' 17.25' ' 2.56' 



BORING LOG 

OJECT: 622092001-237 (B81) 
IENT: Navajo Refinery 

BORING NUMBER: B81 
EXCAVATED POND: 
FIRST ENCOUNTERED WATER: 21* 
DATE COMPLETED: 0 3 / 0 5 / 9 2 

SHEET: 1 of 1 
DRILLED BY: Pool Envir. 
LOGGED BY: PWC 
SURF. ELEV: N/A 
TOTAL DEPTH: 24' 

DESCRIPTION z> 
o 

0-6' SANDY CLAY, dark brown to brown, moist, plastic. 

6-12' CLAY, tan, with occasional pockets of fine sand, moist, plastic. 

12-21' CLAY, gray hydrocarbon staining, moist, plastic, odor and darker 
coloration increasing with depth. 

21-24' CLAYEY SAND, saturated, brown colored free product on auger flights. 

(D-T-P) (D-T-W) Product 
Date Depth to Product Depth to Water Thickness 

3/6/92 15.62' 17.9/ 2.35' 

KWBES 



BORING LOG 
OJECT: 622092001-237 (B82) 

LIENT: Navajo Refinery 
BORING NUMBER: B82 
EXCAVATED POND: 
FIRST ENCOUNTERED WATER: 21' 
DATE COMPLETED: 0 3 / 0 5 / 9 2 

SHEET: 1 of 1 
DRILLED BY: Pool Envir. 
LOGGED BY: PWC 
SURF. ELEV: N/A 
TOTAL DEPTH: 22' 

DESCRIPTION 

0-5' SANDY CLAY, brown, dry, stiff. 

5-11' CLAY, brown, dry to moist, stiff to plastic, occasional lighter 
colored bands and small caliche pebbles. 

11-18' CLAY, gray hydrocarbon staining, moist, plastic, odor and darker 
coloration increasing with depth. 

18-22' SANDY CLAY, gray, moist to saturated by 21'. 

(D-T-P) (D-T-W) Product 
Date Depth to Product Depth to Water Thickness 

3/6/92 - 14.04' ' Film (<1/16") 

^ KWBES 



BORING LOG 
OJECT: 622092001-237 (B83) 

tfLIENT: Navajo Refinery 
BORING NUMBER: B83 
EXCAVATED POND: 
FIRST ENCOUNTERED WATER: 20' 
DATE COMPLETED: 0 3 / 0 5 / 9 2 

SHEET: 1 of 1 
DRILLED BY: Pool Envir. 
LOGGED BY: PWC 
SURF. ELEV: N/A 
TOTAL DEPTH: 21' 

DESCRIPTION 
UJ 

I 
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0-10' SANDY CLAY, brown, dry to moist, stiff to plastic. 

10-15' CLAY, tan, moist, plastic. 

15-20' CLAY, gray hydrocarbon staining, moist, plastic. 

20-21' SANDY CLAY, gray, saturated. 

(D-T-P) (D-T-W) Product 
Date Depth to Product Depth to Water Thickness 

3/6/92 - 13.34' • -



BORING LOG 

tOJECT: 622092001-237 (B84) 
iENT: Navajo Refinery 

BORING NUMBER: B84 
EXCAVATED POND: 
FIRST ENCOUNTERED WATER: 23' 
DATE COMPLETED: 0 3 / 0 6 / 9 2 

SHEET: 1 of 1 
DRILLED BY: Pool Envir. 
LOGGED BY: PWC 
SURF. ELEV: N/A 
TOTAL DEPTH: 24' 

DESCRIPTIO 

0-9' SANDY CLAY, dark brown to brown, moist, plastic. 

9-15' CLAY, tan, dryer, stiff to plastic, occasional small 
caliche nodules. 

15-23' CLAY, gray hydrocarbon staining, moist, plastic, odor and 
darker coloration increasing with depth. 

23-24' CLAYEY SAND, saturated, gray staining, strong odor. 

(D-T-P) (D-T-W) Product 
Date Depth to Product Depth to Water Thickness 

3/7/92 17.40' 20.33' 2.93' 



BORING LOG 
OJECT: 622092001-237 (B85) 
ENT: Navajo Refinery 

BORING NUMBER: B85 
EXCAVATED POND: 
FIRST ENCOUNTERED WATER: 20' 
DATE COMPLETED: 0 3 / 0 6 / 9 2 

SHEET: 1 of 1 
DRILLED BY: Pool Envir. 
LOGGED BY: PWC 
SURF. ELEV: N/A 
TOTAL DEPTH: 21' 

DESCRIPTION 

0-8' SANDY CLAY, dark brown to brown, moist, plastic. 

8-15' CLAY with SAND, gray hydrocarbon staining, moist, plastic, odor 
and darker coloration increasing with depth. 

15-20' CLAY, gray staining, moist, very sticky. 

20-21' CLAYEY SAND, gray, saturated, strong odor, brown colored free 
product on augers. 

(D-T-P) (D-T-W) Product 
Date Depth to Product Depth to Water Thickness 

3/7/92 16.05' 19.82' ' 3.77' 

ES 



BORING LOG 

* 
ROJECT: 622092001-237 (B86) 
LIENT: Navajo Refinery 

BORING NUMBER: B86 
EXCAVATED POND: 
FIRST ENCOUNTERED WATER: 19' 
DATE COMPLETED: 0 3 / 0 6 / 9 2 

SHEET: 1 of 1 
DRILLED BY: Pool Envir. 
LOGGED BY: PWC 
SURF. ELEV: N/A 
TOTAL DEPTH: 20' 

DESCRIPTION 3 

0-6' SANDY CLAY, dark brown to brown, moist, plastic. 

6-19' CLAY, gray hydrocarbon staining, moist, plastic, odor and 
darker discoloration increasing with depth. 

19-20' CLAYEY SAND, gray, saturated, some gravel. 

(D-T-P) (D-T-W) Product 
Date Depth to Product Depth to Water Thickness 

3/7/92 14.99' 17.48' - 2.49' 

W KWBES 



BORING LOG 
OJECT: 6 2 2 0 9 2 0 0 1 - 2 3 7 (B87) 
ENT: Navajo Ref inery 

BORING NUMBER: B87 
EXCAVATED POND: 
FIRST ENCOUNTERED WATER: 20 ' 
DATE COMPLETED: 0 3 / 0 6 / 9 2 

SHEET: 1 of 1 
DRILLED BY: Pool Envir. 
LOGGED BY: PWC 
SURF. ELEV: N / A 
TOTAL DEPTH: 21* 

DESCRIPTION 3 

0-6" SANDY CLAY, dark brown to brown, moist, plastic, occasional 
pebbles and pockets of fine white sand. 

6 - 7' SANDY CLAY, gray hydrocarbon staining, strong odor, moist, 
plastic. 

7- 15' CLAY, gray to blue-gray, moist, strong odor, becoming 
lighter in color with depth. 

15-20' CLAYEY SAND, gray, moist, thin gravel bed around 16, plastic. 

20-21' CLAY with SAND, gray, saturated, occasional large gravel. 

(D-T-P) (D-T-W) Product 
Date Depth to Product Depth to Water Thickness 

3/7/92 14.68' 19.24' - 4.56' 

WBES 
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BORING LOG 

ROJECT: 622092001-237 (B88) 
.CLIENT: Navajo Refinery 

BORING NUMBER: B88 
EXCAVATED POND: 
FIRST ENCOUNTERED WATER: 23* 
DATE COMPLETED: 0 3 / 0 7 / 9 2 

SHEET: 1 of 1 
DRILLED BY: Pool Envir. 
LOGGED BY: PWC 
SURF. ELEV: N/A 
TOTAL DEPTH: 25' 

DESCRIPTION 0- r-

0-8.5' SANDY CLAY, dark brown to brown, dry to moist, stiff 
to plastic. 

8.5-13' CLAY, gray hydrocarbon staining, moist, plastic, slight odor. 

13-23' SANDY CLAY, gray, moist, plastic, strong hydrocarbon odor. 

23-25' GRAVEL mixed with SANDY CLAY, saturated, gray discoloration. 

(D-T-P) 
Date | Depth to Product 

3/8/92 17.01' 

(D-T-W) 
Depth to Water 

19.59' -

Product 
Thickness 

2.58' 



BORING LOG 
JROJECT: 622092001-237 (B90) 
CLIENT: Navajo Refinery 
BORING NUMBER: B90 
EXCAVATED POND: 
FIRST ENCOUNTERED WATER: 20' 
DATE COMPLETED: 0 3 / 0 7 / 9 2 

SHEET: 1 of 1 
DRILLED BY: Pool Envir. 
LOGGED BY: PWC 
SURF. ELEV: N/A 
TOTAL DEPTH: 21' 

DESCRIPTION 

0-6' SANDY CLAY, dark brown to reddish brown, moist to dry, 
plastic to stiff with occasional caliche nodules. 

6-13' CLAY with SAND, tan, moist, plastic. 

13-21' CLAYEY SAND, gray, hydrocarbon staining, moist, plastic, strong 
odor, becoming darker in color with depth, saturated at 20'. 

(D-T-P) (D-T-W) Product 
Date Depth to Product Depth to Water Thickness 

3/8/92 - 14.11' •• -

# 



BORING LOG 
OJECT: 622092001-237 (B91) 
ENT: Navajo Refinery 

BORING NUMBER: B91 
EXCAVATED POND: 
FIRST ENCOUNTERED WATER: 20" 
DATE COMPLETED: 0 3 / 0 7 / 9 2 

SHEET: 1 of 1 
DRILLED BY: Pool Envir. 
LOGGED BY: PWC 
SURF. ELEV: N/A 
TOTAL DEPTH: 22' 

DESCRIPTION 

0-4' SANDY CLAY, dark brown to brown, moist, plastic. 

4-6' CLAY with SAND, reddish-brown, moist, plastic, occasional small 
white caliche nodules. 

6-12' CLAY, tan, with occasional pockets of fine sand, moist, 
plastic. 

12-20' SANDY CLAY, gray staining, strong hydrocarbon odor, moist, 
plastic, increasing gravel content with depth. 

20-22' SAND with some CLAY, gray, saturated, strong odor. 

(D-T-P) (D-T-W) Product 
Date Depth to Product Depth to Water Thickness 

3/8/92 15.15' 16.19' - 1.04' 



BORING LOG 

m 
OJECT: 622092001-237 (B92) 
IENT: Navajo Refinery 

BORING NUMBER: B92 
EXCAVATED POND: 
FIRST ENCOUNTERED WATER: 20' 
DATE COMPLETED: 0 3 / 0 7 / 9 2 

SHEET: 1 of 1 
DRILLED BY: Pool Envir. 
LOGGED BY: PWC 
SURF. ELEV: N/A 
TOTAL DEPTH: 21' 

DESCRIPTION 
Ld 
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0-5' SANDY CLAY, dark brown to brown, moist, plastic. 

5-16' CLAY with SAND, tan, dry to moist, stiff to plastic, hydrocarbon 
odor detectable in soil at 12' but no color change. 

16-20' CLAY with SAND, brown, moist, plastic, hydrocarbon odor stronger 
but no discoloration noted. 

20-21' GRAVEL mixed with CLAY, saturated, odor, no color change. 

(D-T-P) (D-T-W) Product 
Date Depth to Product Depth to Water Thickness 

3/10/92 20.32' 21.10' • 0.78' 

X EWBES 



BORING LOG 
ROJECT: 622092001-237 (B93) 
LIENT: Navajo Refinery 

BORING NUMBER: B93 
EXCAVATED POND: 
FIRST ENCOUNTERED WATER: 22' 
DATE COMPLETED: 0 3 / 0 9 / 9 2 

SHEET: 1 of 1 
DRILLED BY: Pool Envir. 
LOGGED BY: PWC 
SURF. ELEV: N/A 
TOTAL DEPTH: 23' 

DESCRIPTION 

0-3' SANDY CLAY, dark brown, moist, plastic. 

3-8' SILTY SAND, tan, moist to dry. 

8-10' CLAYEY SAND, brown, moist, plastic. 

10-19' SANDY CLAY, brown, moist, plastic, occasional small white caliche 
nodules. 

19-21' CLAY, brown, very moist, plastic. 

21-23' CLAY, gray hydrocarbon staining, saturated at 22', odor strong. 

(D-T-P) (D-T-W) Product 
Date Depth to Product Depth to Water Thickness 

3/10/92 21.1' 21.6' • 0.5' 

KWBES 



BORING LOG 
^OJECT: 622092001-237 (B94) 

ENT: Navajo Refinery 
ORING NUMBER: B94 

EXCAVATED POND: 
FIRST ENCOUNTERED WATER: 25" 
DATE COMPLETED: 0 3 / 0 9 / 9 2 

SHEET: 1 of 1 
DRILLED BY: Pool Envir. 
LOGGED BY: PWC 
SURF. ELEV: N/A 
TOTAL DEPTH:26' 

DESCRIPTION 

0-3' SANDY CLAY, dark brown, moist, plastic. 

3-8' CLAY with SAND, tan, moist, plastic. 

8-17' CLAY, brown, moist, plastic. 

17-21' GRAVEL with CLAY, moist. 

21-25' CLAY, reddish-brown, moist, plastic. 

25-26' GRAVEL with CLAY, saturated, no odor or staining. 

(D-T-P) (D-T-W) Product 
Date Depth to Product Depth to Water Thickness 

3/10/92 - 22.66', -

WBES 



BORING LOG 

BO 

OJECT: 622092003-237 ( B - 9 5 ) 
IENT: Navajo Refinery 

ORING NUMBER: B95 
EXCAVATED POND: 
FIRST ENCOUNTERED WATER: 20.0' 
DATE COMPLETED: 0 8 / 0 4 / 9 2 

SHEET: 1 of 1 
DRILLED BY: Pool Envir. 
LOGGED BY: PWC 
SURF. ELEV: N/A 
TOTAL DEPTH: 22.0' 

DESCRIPTION z!2 
LUCO 

0-4.0' CLAY WITH SAND, dark brown to brown, moist, plastic. 

6.0-12.0' SANDY CLAY, tan, occasional gravel fragments, moist, 
plastic. 

12.0-20.0' CLAY, light brown, small fragments of gravel, moist, 
plastic. 

20.0-22.0' SILT, reddish-brown, saturated. 

• 

TD = 22.0' 

(D-T-P) (D-T-W) Product 
Date Depth to Product Depth to Water Thickness 

08-05-92 — 15.4' None 



BORING LOG 

130 

OJECT: 622092003-237 ( B - 9 6 ) 
IENT: Navajo Refinery 

ORING NUMBER: B96 
EXCAVATED POND: 
FIRST ENCOUNTERED WATER: 22.5' 
DATE COMPLETED: 0 8 / 0 4 / 9 2 

SHEET: 1 of 1 
DRILLED BY: Pool Envir. 
LOGGED BY: PWC 
SURF. ELEV: N/A 
TOTAL DEPTH: 23.0' 

DESCRIPTION 

0-5.0' CLAY WITH SAND, dark brown to brown, moist, plastic. 

5.0-70' CLAY, brown, moist, plastic. 

7.0-20.0' SANDY CLAY, tan, slightly moist, plastic, occasional 
fragments of gravel starting @ 10.0" 

20.0-22.5' SANDY CLAY, light gray hydrocarbon staining, strong 
hydrocarbon odor, moist, gravel fragments up to 1" 
in diameter. 

22.5-23.0' SILT, gray hydrocarbon staining.strong hydrocarbon odor, 
saturated. 

TD = 23.0' 

(D-T-P) (D-T-W) Product 
Date Depth to Product Depth to Water Thickness 

08-05-92 — 14.38' <1.8" (film) 

- 2 4 -



BORING LOG 

OJECT: 6 2 2 0 9 2 0 0 3 - 2 3 7 ( B - 9 7 ) 
IENT: Navajo Ref inery 

ORiNG NUMBER: B97 
EXCAVATED POND: 
FIRST ENCOUNTERED WATER: 22 .0 ' 
DATE COMPLETED: 0 8 / 0 4 / 9 2 

SHEET: 1 of 1 
DRILLED BY: Pool Envir. 
LOGGED BY: PWC 
SURF. ELEV: N / A 
TOTAL DEPTH: 24 .0 ' 

DESCRIPTION 

CLAY WITH SAND, dark brown to brown, moist, plastic. 

SANDY CLAY, tan, slightly moist to moist, plastic, 
occasional gravel fragments starting @ 15.0'. 

SANDY CLAY, gray hydrocarbon staining, strong 
hydrocarbon odor, saturated, occasional small pockets 
of fine sand and gravel. 

TD = 24.0' 

(D-T-P) (D-T-W) Product 
Date Depth to Product Depth to Water Thickness 

08-05-92 — 15.55' <1.8" (film) 



BORING LOG 

< 

ROJECT: 6 2 2 0 9 2 0 0 3 - 2 3 7 ( B - 9 8 ) 
L1ENT: Navajo Ref inery 
ORING NUMBER: B98 

EXCAVATED POND: 
FIRST ENCOUNTERED WATER: 19.0" 
DATE COMPLETED: 0 8 / 0 4 / 9 2 

SHEET: 1 of 1 
DRILLED BY: Pool Envir. 
LOGGED BY: PWC 
SURF. ELEV: N / A 
TOTAL DEPTH: 20 .0 ' 

DESCRIPTION 

0-12.0' CLAY WITH SAND, dark brown to brown, moist, plastic, 
-gravel fragments starting to appear @ 10.0' 

12.0-14.0' CLAY, light gray hydrocarbon staining, weak hydrocarbon 
odor, moist, plastic. 

14.0-16.0' GRAVEL WITH CLAY, 1-2" diameter gravel mixed with 
moist clay. 

16.0-19.0' CLAY AND GRAVEL, brown, moist, plastic. 

19.0-20.0' SILT, gray hydrocarbon staining, strong hydrocarbon 
odor, saturated. 

TD = 20.0' 

(D-T-P) (D-T-W) Product 
Date Depth to Product Depth to Water Thickness 

08-05-92 — 12.30' <1.8" (film) 



BORING LOG 

«OJECT: 622092003-237 ( B - 9 9 ) 
IENT: Navajo Refinery 
RING NUMBER: B99 

EXCAVATED POND: 
FIRST ENCOUNTERED WATER: 19.0' 
DATE COMPLETED: 0 8 / 0 4 / 9 2 

SHEET: 1 of 1 
DRILLED BY: Pool Envir. 
LOGGED BY: PWC 
SURF. ELEV: N/A 
TOTAL DEPTH: 20.0' 

DESCRIPTION 
_ J 11 1 

o _1 
QO CL 

>- < 00 OO 

UJ co 
*2 

0-8.0' CLAY WITH SAND, dark brown to brown, moist, plastic. 

8.0-19.0* SANDY CLAY, ton, moist, plastic 
-occasional gravel fragments starting @ 11.0' 

19.0-20.0' CLAYEY SILT, tan to gray hydrocarbon staining, strong 
hydrocarbon odor, saturated. 

• 

TD = 20.0' 

(D-T-P) (D-T-W) Product 
Date Depth to Product Depth to Water Thickness 

08-05-92 — 13.02' <1.8" (film) 



BORING LOG 
PROJECT: 622092003 (B-100) 
CLIENT: Navajo Refinery 
BORING NUMBER: B100 
EXCAVATED POND: 
FIRST ENCOUNTERED WATER: 5.0' 
DATE COMPLETED: 1 0 / 0 6 / 9 2 

SHEET: 1 of 1 
DRILLED BY: Precision Eng. 
LOGGED BY: PWC 
SURF. ELEV: N/A 
TOTAL DEPTH: 55.0' 

DESCRIPTION 
X 
r— ' 

fr 
Q 

O 
CO 

>-
Q. 

< 

0-5.0' CLAYEY SAND, dark brown to brown, moist to very moist, 
plastic. 

5.0-20.0' SILTY SAND, reddish brown, saturated, occasional pockets 
of gravel. 

20.0-55.0' SAND, tan, saturated, fine to medium grained, occasional 
thin lenses of high plasticity red clay. 

TD = 55.0' 

M KWBES 
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BORING LOG 
PROJECT: 622092003 (B-101) 
CLIENT: Navajo Refinery 
BORING NUMBER: B101 
EXCAVATED POND: 
FIRST ENCOUNTERED WATER: 17.0' 
DATE COMPLETED: 1 0 / 0 7 / 9 2 

SHEET: 1 of 1 
DRILLED BY: Precision Eng. 
LOGGED BY: PWC 
SURF. ELEV: N/A 
TOTAL DEPTH: 50.0' 

DESCRIPTION 
UJ 

I 
CL z> 
< 
ill 

0-8.0' SANDY CLAY, brown, moist, occasional pockets of fine 
white sand. 

8.0-20.0' CLAYEY SAND, brown to tan, very moist to saturated at 
17.0'. 

20.0-25.0' CLAY, red, very moist to saturated. 

25.0-33.0' SILTY SAND, reddish brown, saturated. 

33.0-50.0' SAND, tan, saturated, occasional thin seams of gravel. 

TD = 50.0' 

^ KWBES 

- 2 -

- 5 8 -



BORING LOG 
PROJECT: 622092003 (B-102) 
CLIENT: Navajo Refinery 
BORING NUMBER: B102 
EXCAVATED POND: 
FIRST ENCOUNTERED WATER: 10.0' 
DATE COMPLETED: 1 0 / 0 7 / 9 2 

SHEET: 1 of 1 
DRILLED BY: Precision Eng. 
LOGGED BY: PWC 
SURF. ELEV: N/A 
TOTAL DEPTH: 50.0' 

DESCRIPTIO < 
tn 

Ld m 

0-9.5' CLAYEY SAND, tan to white, dry to moist, thin gravel 
zone at 2.5'. 

9.5-17.0' SILTY SAND, reddish brown, very moist to saturated at 
10.0' 

17.0-50.0' SAND, tan, saturated, fine to medium grained. 

TD = 50.0' 

'X KWBES 



BORING LOG 
PROJECT: 622092003 (B-103) 
CLIENT: Navajo Refinery 
BORING NUMBER: B103 
EXCAVATED POND: 
FIRST ENCOUNTERED WATER: 33.0' 
DATE COMPLETED: 1 0 / 0 7 / 9 2 

SHEET: 1 of 1 
DRILLED BY: Precision Eng. 
LOGGED BY: PWC 
SURF. ELEV: N/A 
TOTAL DEPTH: 50.0' 

DESCRIPTION < 
00 

0-5.0' SAND WITH CLAY, tan, dry to slighty moist, clay content 
increasing with depth, occasional gypsum crystals. 

5.0-10.0' CLAYEY SAND, tan to gray, dry to slightly moist, 1" river 
rock seams at 6.0' and 8.5' 

10.0-19.5' CLAY, alternating bands of greenish-gray and red color 
(reduced and oxidized), blocky, stiff, moist 
-sharp contact between color changes 

19.5-30.0' SILTY SAND, reddish brown, very moist 

30.0-50.0' SAND, tan, very moist to saturated a 33.0', fine to 
medium grain. 

TD = 50.0' 

- 2 

14-

r- 18-

22-

- 2 6 -

- 3 0 -

34-

|— 38 —| 

42 

46 

-50 

-54 

-58 

1 

-Wr KWBES 



BORING LOG 
PROJECT: 622092003-253 (B-104) 
CLIENT: Navajo Refinery 
BORING NUMBER: B104 
EXCAVATED POND: 
FIRST ENCOUNTERED WATER: 24' 
DATE COMPLETED: 01 / 2 4 / 9 3 

SHEET: 1 of 1 
DRILLED BY: Pool Env. 
LOGGED BY: PWC 
SURF. ELEV: 
TOTAL DEPTH:26' 

DESCRIPTIO Id CO 

0-6' 

6-21' 

21-26' 

CLAYEY SAND, brown, moist, friable 

SANDY CLAY, brown to 7' then gray, 
hydrocarbon staining and odor noted, 
moist to dry, friable to stiff 

-gray discoloration varies in shade from 
dark a 13' to light at 18' 

CLAYEY GRAVEL, clay is gray with a strong^ 
hydrocarbon odor, gravel is up to 1-1.5" 
diameter and well rounded, moist to saturated 
at 42" 

TD=26' 

(D-T-P) (D-T-W) 

DATE DEPTH TO PRODUCT DEPTH TO WATER PRODUCT THICKNESS 

1-25-93 19.6' 20.69' 1.09' 

» KWBES 



BORING LOG 

PROJECT: 622092003-253 (B-105) 
CLIENT: Navajo Refinery 
BORING NUMBER: B105 
EXCAVATED POND: 
FIRST ENCOUNTERED WATER: 23' 
DATE COMPLETED: 0 1 / 2 4 / 9 3 

SHEET: 1 of 1 
DRILLED BY: Pool Env. 
LOGGED BY: PWC 
SURF. ELEV: 
TOTAL DEPTH:24' 

DESCRIPTIO 
LxJ 
_ l 
CL 

< 
GO 

zi9 
Ld co 

0-7' 

7-18' 

18-23' 

23-24' 

TD=24' 

SANDY CLAY, brown, moist, plastic 

CLAY, gray hydrocarbon discoloration and odor, 
moist, plastic 

-gray discoloration varies in shade from 
dark erf9" to light at 13' 

CLAYEY GRAVEL, clay is gray, moist, gravel is 
up to 2" in diameter and well rounded 

SILTY SAND, gray, saturated, gray hydrocarbon 
staining, strong hydrocarbon odor 

(D-T-P) (D-T-W) 
DATE DEPTH TO PRODUCT DEPTH TO WATER PRODUCT THICKNESS 

1-25-93 18.27' 19.76' 1.49' 

K KWBES 



BORING LOG 
PROJECT: 622092003-253 (B-106) 
CLIENT: Navajo Refinery 
BORING NUMBER: B106 
EXCAVATED POND: 
FIRST ENCOUNTERED WATER: 19' 
DATE COMPLETED: 01 / 2 4 / 9 3 

SHEET: 1 of 1 
DRILLED BY: Pool Env. 
LOGGED BY: PWC 
SURF. ELEV: 
TOTAL DEPTH:19' 

DESCRIPTIO 

0-8' SANDY CLAY, brown, moist, friable to plastic, 
clay content increasing with depth 

8-18' CLAY, gray hydrocarbon staining with hydrocorbon 
odor, moist, plastic 

18-19' SILTY GRAVEL, sand and silt are tan, saturated, 
gravel is up to 2" in diameter, well-rounded 

TD=19' 

(D-T-P) (D-T-W) 

DATE DEPTH TO PRODUCT DEPTH TO WATER PRODUCT THICKNESS 

1-25-93 - - * -

* NOTE: Hole collapsed back to 18.86' - dry 

3? KWBES 
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BORING LOG 

PROJECT: 622092003-253 (B-107) 
CLIENT: Navajo Refinery 
BORING NUMBER: B107 
EXCAVATED POND: 
FIRST ENCOUNTERED WATER: 29' 
DATE COMPLETED: 0 1 / 2 4 / 9 3 

SHEET: 1 of 1 
DRILLED BY: Pool 
LOGGED BY: PWC 
SURF. ELEV: 
TOTAL DEPTH:29' 

Env. 

# 

DESCRIPTIO 

0-9' 

9-16' 

16-24' 

24-28' 

28-29' 

SANDY CLAY, brown, moist, friable, clay content 
increases with depth 

CLAY, gray hydrocarbon staining and hydrocarbon 
odor, moist, plastic 

CLAYEY GRAVEL, sand and clay? moist, gravel 
is up to 2" in diameter and well rounded 

SANDY CLAY, gray hydrocarbon staining and hydrocarbon 
odor, moist, •catruatod- p̂ <\S+'lC-

SILTY SAND, gray hydrocarbon staining and hydrocarbon 
odor, satruated 

TD=29' 

(D-T-P) (D-T-W) 
DATE DEPTH TO PRODUCT DEPTH TO WATER PRODUCT THICKNESS 

1-25-93 21.10' 21.12' 0.02' 

w KWBES 
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LOG OF BORING OS 95-01 

(Page 1 of 1) 

Offsite Borings 1995 
Hydrocarbon Study 

Navajo Refining Company 
Artesia, New Mexico 

Date Started: 
Time Started 
Date Completed 
Hole Diameter: 

10/13/95 
0905 
10/13/95 
13" 

Drilling Method: 
Sampling Method: 
Drilled By: 
Logged By: 

Solid Stem Auger 
Cuttings 
Frank's Rathole Srv. 
D.G. Boyer 

Depth 
in 

Feet 

a 
E 

u 
I 
a. W 
< O 
cc W 
CD 3 

DESCRIPTION 

0 

5 " 

10-

15 ' 

2 0 " 

25 

30-

ML 

CL 

ML 

0-5 f t . Surface soil, sandy silt with clay, brown 

5-10 ft . Clay, brown 

10-1 2 f t . Clay, white, increasing moisture and caliche 
grains, no H/C odor 

12-14 ft . Clay, white, dry, caliche grains, no H/C odor 

14-18 ft . Clay, white, moist, caliche grains, no H/C 
odor; water at 1 8 ft. 

18-25 ft. Clay, sticks on auger, light brown 

25-30 ft . Clay with increasing sand; small gravel 
seen at 30 ft., auger fairly clean 

35 -

Notes: 

Borings located in field east of old city wastewater 
treatment plant along a north-south line approx. 
290 ft . east of refinery security fence. Boring 95-01 
located 200 ft . south of the east-west fence on 
south bank of Eagle Creek. 

Upon completion, water depth in hole at 14 f t . 
At 1800, hole caved to 15.1 ft., DTW 11.3 ft., no 
apparent product. Refinery workers plugged back 
hole with cuttings. 

DTW = Depth to water, H/C = Petroleum hydrocarbon 

40 -



LOG OF BORING OS 95-02 

(Page 1 of 1) 

Offsite Borings 1995 
Hydrocarbon Study 

Navajo Refining Company 
Artesia, New Mexico 

Date Started: 
Time Started 
Date Completed 
Hole Diameter: 

10/13/95 
0940 
10/13/95 
13" 

Drilling Method: 
Sampling Method: 
Drilled By: 
Logged By: 

: Solid Stem Auger 
: Cuttings 
: Frank's Rathole Srv, 
: D.G. Boyer 

o 
I 

C/3 
< u 
oc CO 
o 3 

Depth 
in 

Feet 
a 
E DESCRIPTION 

o • 

ML 

10-

1 5 

20 

25 

CL 

0-5 f t . Surface soil, sandy silt with clay, brown 

5-11 ft . Clay, moist but dry at base, no H/C odor 

12 f t . Clay with small gravel, caliche clay 

1 9 f t . Water, fast entry to hole 

20-21 ft . Clay with some small gravel (approx. 1/2") 
and sand 

21-28 ft. Clay with some silt, no gravel 

30" 

35 

Notes: 

Borings located in field east of old city wastewater 
treatment plant along a north-south line approx. 
290 ft . east of refinery security fence. Boring 95-02 
located 300 ft . south of the east-west fence on south 
bank of Eagle Creek. 

At 1800, hole caved to 11.8 ft., DTW 11.3 ft., no 
apparent product. Refinery workers plugged back 
hole with cuttings. 

DTW = Depth to water, H/C = Petroleum hydrocarbon 

40-



LOG OF BORING OS 95-03 

(Page 1 of 1) 

Offs i te Borings 1 9 9 5 

Hydrocarbon Study 

Navajo Refining Company 

Artesia, New Mexico 

Date Started: 

Time Started 

Date Completed 

Hole Diameter: 

10/13/95 

1000 

10/13/95 

13" 

Drilling Method: 

Sampling Method: 

Drilled By: 

Logged By: 

Solid Stem Auger 

Cuttings 

Frank's Rathole Srv. 

D.G. Boyer 

Depth 
in 

Feet 
a 
E 
ro 
co 

o 
I 
0. CO 
< o rr CO 

a 3 

DESCRIPTION 

1 0 -

1 5 

2 0 -

25 -

30" 'A 

ML 

CL 

0-9 f t . Surface soi l , sandy silt w i t h clay, b rown 

9-1 3 f t . Clay w i t h gypsum or caliche, wh i te , moist 

1 7 f t . Clay w i t h gypsum or caliche, wh i te , dry, some 
small gravels 

21 f t . Clay, dense, moist 

22 f t . Water entering hole 

23 f t . Clay, l ight b r o w n , some silt 

2 3 - 3 0 f t . Clay, sl ightly moist , l itt le water at bo t t om 

35 • 

Notes: 

Borings located in f ield east of old c i ty wastewater 
t rea tment plant along a nor th-south line approx. 
2 9 0 f t . east of refinery securi ty fence. Boring 95 -03 
located 4 0 0 f t . south of the east-west fence on the 
south bank of Eagle Creek. 

A t 1 8 0 0 , hole caved to 1 6.4 f t . , DTW 11.4 f t . , no 
apparent product . Refinery workers plugged back 
hole w i t h cu t t ings . 

D T W = Depth to water , H/C = Petroleum hydrocarbon 

4 0 -



LOG OF BORING OS 95-04 
(•Page 1 of 1) 

Offsite Borings 1995 
Hydrocarbon Study 

Navajo Refining Company 
Artesia, New Mexico 

Date Started: 
Time Started 
Date Completed 
Hole Diameter: 

10/13/95 
1025 
10/13/95 
13" 

Drilling Method: 
Sampling Method: 
Drilled By: 
Logged By: 

Solid Stem Auger 
Cuttings 
Frank's Rathole Srv. 
D.G. Boyer 

Depth 

Feet 

to 

a DESCRIPTION 

10-

15 • 

20 • 

25 ' 

30-

ML 

CL 

0-10 ft . Surface soil, sandy silt with clay, brown 

10-12 ft . Clay with small gravels, slightly moist 

14 f t . Clay, stiff 

1 6 f t . Gravely clay, water from 12 to 1 6 ft 

17 f t . Clay, brown, stiff 

17-26 ft. Clay, brown, stiff 

26-30 ft . Clay, brown, 
light reddish-brown. 

stiff, some fine grained sand. 

35-

Notes: 

Borings located in field east of old city wastewater 
treatment plant along a north-south line approx. 
290 ft. east of refinery security fence. Boring 95-04 
located 500 f t . south of the east-west fence on the 
south bank of Eagle Creek. 

Upon completion, water level in hole at 14 ft. 
At 1 800, hole caved to 1 6.4 ft., DTW 11.4 ft., no 
apparent product. Refinery workers plugged back 
hole with cuttings. 

DTW = Depth to water, H/C = Petroleum hydrocarbon 

40" 



LOG OF BORING OS 95-05 

(Page 1 of 1) 

Offs i te Borings 1 9 9 5 

Hydrocarbon Study 

Navajo Refining Company 

Artesia, New Mexico 

Date Started: 

Time Started 

Date Completed 

Hole Diameter: 

10/13/95 

1050 

10/13/95 

13" 

Drilling Method: 

Sampling Method: 

Drilled By: 

Logged By: 

Solid Stem Auger 

Cuttings 

Frank's Rathole Srv. 

D.G. Boyer 

Depth 
in 

Feet 

a 
a. 
E 
to 
CO 

DESCRIPTION 

5 -

1 
10-

15 

ML 

CL 

0-7 f t . Surface soi l , sandy silt w i t h clay, b rown 

10 f t . Clay, dry, crumbly 

1 6 f t . Clay, mois t , s t rong H/C odor 

17 -18 f t . Gravelly clay, H/C product 
1 9 f t . Water and product in we l l , cease dri l l ing. 

2 0 " 
Notes: 

25 " 

3 0 " 

Borings located in field east of old city wastewater 
t rea tment plant along a nor th-south line approx. 
2 9 0 f t . east of refinery security fence. Boring 95 -05 
located 6 0 0 f t . south of the east-west fence on the 
south bank of Eagle Creek. 

At complet ion of dri l l ing, water and product f luid level 
rose to 14 f t . A t 1 8 0 0 , hole caved to 1 6 f t . , 
DTW 11.1 f t . , 0.6 f t . of product measured. Refinery 
workers plugged back hole w i t h cut t ings. 

D T W = Depth to water , H/C = Petroleum hydrocarbon 

35 

4 0 -



LOG OF BORING OS 95-06 
(Page 1 of 1 i 

Offs i te Borings 1 9 9 5 

Hydrocarbon Study 

Navajo Refining Company 

Artesia, New Mexico 

Date Started: 

Time Started 

Date Completed 

Hole Diameter: 

10/13/95 

1110 

10/13/95 

13" 

Drilling Method: 

Sampling Method: 

Drilled By: 

Logged By: 

Solid Stem Auger 

Cuttings 

Frank's Rathole Srv. 

D.G. Boyer 

Depth 
in 

Feet 

o 
X 
0- Cfl 

< o 
cc CO 

o D 

DESCRIPTION 

5 " 

10 

15 

2 0 " 

25 " 

3 0 

ML 

CL 

SM 

0-6 f t . Surface soi l , sandy silt w i t h clay, b rown 

6-9 f t . Clay 

11 f t . Clay, dark gray, H/C odor 

14 f t . Clay, dark gray, crumbly to sl ightly moist and 
plast ic, H/C odor 

1 8-1 9.5 f t . Clay w i t h some gravels, water and H/C 
product 

2 2 - 2 7 f t . Silty sand, f ine grained 

3 0 f t . Silty sand, f ine grained, w i t h clay 

35 

4 0 " 

Notes: 

Borings located in field east of old c i ty wastewater 
t reatment plant along a nor th-south line approx. 
2 9 0 f t . east of refinery securi ty fence. Boring 95 -06 
located 7 0 0 f t . south of the east-west fence on the 
south bank of Eagle Creek. 

A t complet ion of dri l l ing, water level at 1 2 f t . w i t h 
product on water . 
A t 1 8 0 0 , hole caved to 14 .3 f t . , DTW 11.1 f t . , 0.2 f t . 
of product measured. Refinery workers plugged back 
hole w i t h cu t t ings . 

D T W = Depth to water , H/C = Petroleum hydrocarbon 



LOG OF BORING OS 95-07 
(Page 1 of 1) 

Offs i te Borings 1 9 9 5 

Hydrocarbon Study 

Navajo Refining Company 

Artesia, N e w Mexico 

Date Started: 

Time Started 

Date Completed 

Hole Diameter: 

10/13/95 

1130 

10/13/95 

13" 

Drilling Method: 

Sampling Method: 

Drilled By: 

Logged By: 

Solid Stem Auger 

Cuttings 

Frank's Rathole Srv. 

D.G. Boyer 

Depth 
in 

Feet 

a 
E 
(0 

DESCRIPTION 

o-

10" 

15 ' 

20 " 

25 

ML 0-6 f t . Surface soi l , b r o w n and dry to approx. 6 f t . 

CL 

SM 

GC 

6-9 f t . Caliche clay, crumbly , wh i te 

11 f t . Caliche clay, grading to l ight b r o w n , crumbly, 
no H/C odor 

1 2-1 3 f t . Gray clay, H/C odor. 

1 3-1 6 f t . Caliche clay, dry, crumbly but some sl ightly 
mois t , H/C odor. 

16 -19 f t . Caliche clay w i t h less odor and lighter 
color w i t h depth 

21 f t . Water , sl ight product sheen 

22 f t . Clayey silt at 22 f t . , so f t w e t 

2 2 - 2 7 f t . Sandy silt to si lty sand 

28 f t . Gravel to 2 in. diameter at 28 f t . 

/ j CL | 2 8 - 2 9 f t . Clay, s t i f f . 

3 0 " 

35 

Notes: 

Borings located in field east of old c i ty wastewater 
t rea tment plant along a nor th-south line approx. 
2 9 0 f t . east of refinery securi ty fence. Boring 9 5 - 0 7 
located 8 0 0 f t . south of the east-west fence on the 
south bank of Eagle Creek. 

A t complet ion of dri l l ing, water level at 13 f t . w i t h 
product on water . A t 1 8 0 0 , hole caved to 1 8.9 f t . , 
D T W 10.5 f t . , 0.1 f t . of product measured. Refinery 
workers plugged back hole w i t h cut t ings. 

D T W = Depth to water , H/C = Petroleum hydrocarbon 

4 0 -



LOG OF BORING OS 95-08 
(Page 1 of 1) 

Offsite Borings 1995 
Hydrocarbon Study 

Navajo Refining Company 
Artesia, New Mexico 

Date Started: 
Time Started 
Date Completed 
Hole Diameter: 

10/13/95 
1200 
10/13/95 
13" 

Drilling Method: 
Sampling Method: 
Drilled By: 
Logged By: 

Solid Stem Auger 
Cuttings 
Frank's Rathole Srv. 
D.G. Boyer 

Depth 
in 

Feet 

a 
E DESCRIPTION 

10" 

15 ' 

20-

25 " 

30-

ML 

CL 

SW 

CL 

0-6 f t . Surface soil, brown and dry to approx. 6 ft. 

6-13 f t . Caliche clay, crumbly, white 

1 3-1 5 ft. Clay, light gray, slight hydrocarbon (H/C) 
odor 

1 5-1 7 f t . Clay, brownish gray, dry, slight H/C odor 

1 8-1 9 f t . Clay, gray, strong H/C odor 

20 ft. Gravely clay, stiff 

21-24 ft . Gravelly sand, saturated, gravel 
to 2 in. diameter at 24 f t . 

24-30 ft . Clay, stiff 

35 " 

Notes: 

Borings located in field east of old city wastewater 
treatment plant along a north-south line approx. 
290 ft . east of refinery security fence. Boring 95-08 
located 900 ft . south of the east-west fence on the 
south bank of Eagle Creek. 

At completion of drilling, water level at 10.5 f t . with 
no apparent product. At 1 800, hole caved to 20 ft., 
DTW 10.5 f t . , 0.25 f t . of product measured. Refinery 
workers plugged back hole with cuttings. 

DTW = Depth to water, H/C = Petroleum hydrocarbon 

40 -



Offs i te Borings 1 9 9 5 Date Started: : 10/13/95 Drilling Method: : Solid Stem Auger 

Hydrocarbon Study Time Started : 1350 Sampling Method: : Cuttings 

Navajo Refining Company Date Completed : 10/13/95 Drilled By: : Frank's Rathole Srv. 

Artesia, New Mexico Hole Diameter: : 13" Logged By: : D.G. Boyer 

LOG OF BORING OS 95-09 
(Page 1 of 1) 

Depth 
in 

Feet 

a 
£ 
ra 
CO 

DESCRIPTION 

5 " 

10 " 

15 -

2 0 -

25 

3 0 -

35 " 

4 0 -

ML 0-6 f t . Top soil to approx. 6 ft. 

CL 

SC 

SM 

CL 

6-10 ft . Caliche clay 

10-12 ft . Clay, slightly moist, light gray, no H/C odor 

12-15 ft. Clay, slightly moist, crumbly, no odor 

1 5-1 7 ft. Same as above, color gray brown, no odor 

1 8-21 f t . Clayey sand, very fine grained, saturated 

21-22 ft. Sand 

22-24 ft . Gravelly clay 

24 -29 f t . Clay with some gravel at 24-25 ft. 
dense, dry 

Notes: 

Borings located in field east of old city wastewater 
treatment plant along a north-south line approx. 
290 ft . east of refinery security fence. Boring 95-09 
located 1000 ft . south of the east-west fence on the 
south bank of Eagle Creek. 

At completion of drilling, water level at 17 ft. with 
possible product sheen. 
At 1800, hole caved to 22.9 ft., DTW 9.5 ft., light 
product sheen. Refinery workers plugged back 
hole with cuttings. 

DTW = Depth to water, H/C = Petroleum hydrocarbon 



LOG OF BORING OS 95-10 

(Page 1 of 1 ] 

Offs i te Borings 1 9 9 5 

Hydrocarbon Study 

Navajo Refining Company 

Artesia, New Mexico 

Date Started: 

Time Started 

Date Completed 

Hole Diameter: 

10/13/95 

1420 

10/13/95 

13" 

Drilling Method: 

Sampling Method: 

Drilled By: 

Logged By: 

Solid Stem Auger 

Cuttings 

Frank's Rathole Srv. 

D.G. Boyer 

Depth 

Feet 

a 
E 

CO 

DESCRIPTION 

5 " 

VA 

IO-

15 -

2 0 -

25 ' 

3 0 -

ML 

'A 

CL 

0-6 f t . Top soil to approx. 6 f t . 

6 -13 f t . Caliche clay 

13 f t . Caliche clay, whi t ish-gray, s t i f f , no H/C odor 

15 f t . Caliche clay, whi t ish-gray, very st i f f 

17 f t . Caliche clay, whi t ish-gray, very st i f f 

1 8 f t . Caliche clay, grading to l ight b rown , very st i f f 

18-19 f t . Gravelly clay, sl ightly moist 

2 0 - 2 2 f t . Clay w i t h some gravel, dry 

24 f t . Clay, dry, st i f f 

2 6 f t . Same as above, water entering hole f rom 
about 2 0 f t . 

2 6 - 2 9 f t . Clay .st i f f 

29 - 3 0 f t . Sandy clay 

30 - 32 f t . Clay, hard 

35 -

4 0 " 

Notes: 

Borings located in field east of old city wastewater 
t rea tment plant along a nor th-south line approx. 
2 9 0 f t . east of refinery security fence. Boring 9 5 - 1 0 
located 1 1 0 0 f t . south of the east-west fence on the 
south bank of Eagle Creek. 

A t 1 8 0 0 , hole caved to 25 f t . , DTW 9 f t . , l ight 
p roduct sheen. Refinery workers plugged back 
hole w i t h cu t t ings . 

D T W = Depth to water . H/C = Petroleum hydrocarbon 



LOG OF BORING OS 95-11 
(Page 1 of 1) 

Offsite Borings 1995 
Hydrocarbon Study 

Navajo Refining Company 
Artesia, New Mexico 

Date Started: 
Time Started 
Date Completed 
Hole Diameter: 

10/13/95 
1500 
10/13/95 
13" 

Drilling Method: 
Sampling Method: 
Drilled By: 
Logged By: 

Solid Stem Auger 
Cuttings 
Frank's Rathole Srv. 
D.G. Boyer 

Depth 
in 

Feet 
DESCRIPTION 

5 -

10 

15 " 

20 

25 " 

30 

3 5 " 

4 0 " 

ML 0-6 f t . Top soil to approx. 6 f t . 

GC 

CL 

6-1 7 f t . Caliche clay, very white 

1 7-1 9 f t . Gravelly clay to clayey gravel, water 
at 1 7 ft., caving 

20 f t . Gravelly clay to clayey gravel, more clay at 
\bottom 

21-24 ft . Clay, stiff 

24-30 ft . Clay, stiff 

Notes: 

Borings located in field east of old city wastewater 
treatment plant along a north-south line approx. 
290 ft . east of refinery security fence. Boring 95-11 
located 1200 ft . south of the east-west fence on the 
south bank of Eagle Creek. 

At completion no apparent product or H/C odor. 
At 1800, hole caved to 16.1 ft., DTW 9.7 ft., light 
product sheen. Refinery workers plugged back 
hole with cuttings. 

DTW = Depth to water, H/C = Petroleum hydrocarbon 



Offs i te Borings 1 9 9 5 Date Started: : 10/13/95 Drilling Method: : Solid Stem Auger 

Hydrocarbon Study Time Started : 1600 (approx.) Sampling Method: : Cuttings 

Navajo Refining Company Date Completed : 10/13/95 Drilled By: : Frank's Rathole Srv. 

Artesia, New Mexico Hole Diameter: : 13" Logged By: : D.G. Boyer 

LOG OF BORING OS 95-12 
(Page 1 of 1) 

Depth 

Feet 

a 
E DESCRIPTION 

10 

15 

20 

25 

30 

3 5 " 

4 0 " 

V 

V 

VA 

ML 

CL 

GC 

CL 

GC 

CL 

0-6 f t . Top soil to approx. 6 f t . 

6-12 f t . Caliche clay 

12 f t . Clay, blue-gray, H/C odor 

14 f t . Clay, light gray and brown staining, H/C odor, 
slightly moist 

14-1 7 f t . Clayey gravel, H/C odor, wet 

19 ft. Clay, stiff 

20-22.5 Clayey gravel 

23-26 ft . Clay, stiff 

26-28 ft . Clay, some gravel (may have fallen from 
above) 

30 f t . Clay, stiff 

Notes: 

Borings located in "boneyard" east of Truck By-Pass 
Road and along a north-south line approximately 
290 ft . east of the refinery security fence running 
south from Eagle Creek. Boring 95-12 is located 
100 f t . south of the east-west quarter-section fence 
separating the "boneyard" from the pasture to the north. 

At completion water and product seen near surface. 
At 1800, hole caved to 17.1 ft., DTW 7.8 ft., light 
product sheen. Refinery workers plugged back 
hole with cuttings. 

DTW = Depth to water, H/C = Petroleum hydrocarbon 



Offs i te Borings 1 9 9 5 Date Started: : 10/13/95 Drilling Method: : Solid Stem Auger 

Hydrocarbon Study Time Started : 1625 Sampling Method: : Cuttings 

Navajo Refining Company Date Completed : 10/13/95 Drilled By: : Frank's Rathole Srv. 

Artesia, New Mexico Hole Diameter: : 13" Logged By: : D.G. Boyer 

LOG OF BORING OS 95-13 
(Page 1 of 1) 

Depth 
in 

Feet 

a 
E 
co 

CO 

DESCRIPTION 

10 

15 

20 

25 

ML 

CL 

GC 

0-6 f t . Top soil to approx. 6 f t . 

6-10 f t . Caliche clay 

11 f t . Clay, possible H/C odor 

14 f t . Clay, white to black, stiff, dry, strong 
H/C odor in some samples 

1 5 ft. Clay, darker gray, stronger H/C odor. 

18 f t . Gravelly clay, water and product, dry above. 

18-21 ft . Gravel with clay, water and H/C product 

CL 21-25 ft . Clay, dry, brown, no product 

30 

35 

40 

Notes: 

Borings located in "boneyard" east of Truck By-Pass 
Road and along a north-south line approximately 
290 f t . east of the refinery security fence running 
south from Eagle Creek. Boring 95-13 is located 
200 ft . south of the east-west quarter-section fence 
separating the "boneyard" from the pasture to the 
north. 

At completion DTW 12.6 f t , 0.8 ft H/C product. 
At 1800, hole caved to 18.7 ft., DTW 12.2 ft., 0.8 ft. 
product measured. Refinery workers plugged back 
hole with cuttings. 

DTW = Depth to water, H/C = Petroleum hydrocarbon 



LOG OF BORING OS 95-14 
(Page 1 of 1) 

Offs i te Borings 1 9 9 5 

Hydrocarbon Study 

Navajo Refining Company 

Artesia, New Mexico 

Date Started: 

Time Started 

Date Completed 

Hole Diameter: 

10/13/95 

1640 

10/13/95 

13" 

Drilling Method: 

Sampling Method: 

Drilled By: 

Logged By: 

Solid Stem Auger 

Cuttings 

Frank's Rathole Srv. 

D.G. Boyer 

Depth 

Feet 
CO 

DESCRIPTION 

1 0 -

15 -

2 0 " 

25 

3 0 -

35 

O , 0 

ML 

CL 

GP 

GC 

0-6 f t . Top soil to approx. 6 f t . 

6 -10 f t . Caliche clay 

12 f t . Clay, black, H/C odor 

14 f t . Clay, dark gray, dry, crumbly, H/C odor 

1 6 f t . Clay, dark gray, dry, crumbly, H/C odor 

(gasoline as per D.Griff in) 
18 f t . Clay, dark gray, dry, powdery , H/C odor 

18-19 f t . Gravel, up to 3 in. diameter, water and 
\H/C product 

19-23 f t . Clay and gravel mixed 

CL 23 -25 f t . Clay, b r o w n , dry, s t i f f 

Notes: 

Borings located in "boneyard" east of Truck By-Pass 
Road and along a nor th-south line approximately 
2 9 0 f t . east of the refinery security fence running 
south f r om Eagle Creek. Boring 9 5 - 1 4 is located 
3 0 0 f t . south of the east-west quarter-section fence 
separating the "boneyard" f r om the pasture to the 
nor th . 

A t complet ion water and product in hole. 
At 1 8 0 0 , hole caved to 22 .4 f t . , DTW 1 8.3 f t . , 0.3 f t 
product measured. Refinery workers plugged back 
hole w i t h cu t t ings . 

D T W = Depth to water , H/C = Petroleum hydrocarbon 

4 0 " 



LOG OF BORING OS 95-15 

(Page 1 of 1 ] 

Of fs i te Borings 1 9 9 5 

Hydrocarbon Study 

Navajo Refining Company 

Artesia, New Mexico 

Date Started: 

Time Started 

Date Completed 

Hole Diameter: 

10/13/95 

1740 

10/13/95 

13" 

Drilling Method: 

Sampling Method: 

Drilled By: 

Logged By: 

Solid Stem Auger 

Cuttings 

Frank's Rathole Srv. 

D.G. Boyer 

Depth 
in 

Feet 

a. 
E 
CO 

CO 

DESCRIPTION 

V 
10-

1 5 " 

2 0 " 

ML 

CL 

0-6 f t . Top soil to approx. 6 f t . 

6-9 f t . Caliche clay 

9 f t . Clay, dark gray, H/C odor 

9 -13 f t . Clay, l ight blue gray, dry, crumbly, very 
s t rong H/C odor 

1 3 f t . Clay, moist at 1 3 f t . , less H/C odor 

13 -18 f t . Clay, sl ightly moist , water entering hole at 
approximately 1 7 f t . 

18 -20 f t . Gravelly clay, moist , not saturated 

20 -21 f t . Clay, gray, dry w i t h gravel and H/C odor 

22 -23 f t . Clay, light b r o w n , st i f f 

25 ' 

3 0 

35 " 

Notes: 

Borings located in "boneyard" east of Truck By-Pass 
Road and along a nor th-south line approximately 
2 9 0 f t . east of the refinery security fence running 
south f r om Eagle Creek. Boring 95-1 5 is located 
4 0 0 f t . south of the east-west quarter-section fence 
separating the "boneyard" f r om the pasture to the 
no r th . 

A t complet ion water entering hole s lowly . 
At 1 8 0 0 , hole depth 25(?) f t . , DTW 1 6.3 f t . , l ight 
sheen on surface. Refinery workers plugged back 
hole w i t h cu t t ings . 

DTW = Depth to water , H/C = Petroleum hydrocarbon 

4 0 -



LOG OF BORING OS 95-16 

(Page 1 of 1) 

Offs i te Borings 1 9 9 5 

Hydrocarbon Study 

Navajo Refining Company 

Artesia, New Mexico 

Date Started: 

Time Started 

Date Completed 

Hole Diameter: 

10/18/95 

0730 

10/18/95 

13" 

Drilling Method: 

Sampling Method: 

Drilled By: 

Logged By: 

Solid Stem Auger 

Cuttings 

Frank's Rathole Srv. 

D.G. Boyer 

Depth 
in 

Feet 

a 
E 
ro 

CO 

DESCRIPTION 

o • 

5 " 

1 
1 0 -

15 

2 0 " 

25 

ML 

CL 

GC 

CL 

0-6 f t . Top soil to approx. 6 f t . 

6 -10 f t . Clay 

10-12 f t . Silty clay, l ight gray-blue, dry, crumbly, 
H/C odor and stain 

13 f t . Silty clay, light gray-blue, dry, less H/C odor 

13 .5 -15 f t . Silty clay, light gray-blue, dry, crumbly, 
H/C odor, increasing staining 

1 5-1 9 f t . Silty clay becoming more gravelly at 1 9 f t . 

19 -22 f t . Clayey gravel, saturated at 19 f t . 

22 f t . Increasing clay, b r o w n , sl ightly moist 

2 2 - 2 4 f t . Clayey gravel 

2 4 - 2 9 f t . Clay, b r o w n , sl ightly moist , occassional 
gravel in clay 

3 0 ' 

35 -

Notes: 

Borings located in "boneyard" east of Truck By-Pass 
Road and along a nor th-south line approximately 
2 9 0 f t . east of the refinery security fence running 
south f rom Eagle Creek. Boring 9 5 - 1 6 is located 
5 0 0 f t . south of the east-west quarter-section fence 
separat ing the "boneyard" f rom the pasture to the nor th . 

A t complet ion water and gasoline (?) product seen 
at depth of 1 5 f t . A t approximatey 1 8 0 0 hrs., hole 
caved to 2 1 . 3 f t . , DTW 10 .2 f t . , 1.7 f t .p roduc t . 
Refinery workers plugged back hole w i t h cu t t ings . 

D T W = Depth to water , H/C = Petroleum hydrocarbon 



Offs i te Borings 1 9 9 5 Date Started: : 10/18/95 Drilling Method: : Solid Stem Auger 

Hydrocarbon Study Time Started : 0845 (approx.I Sampling Method: : Cuttings 

Navajo Refining Company Date Completed : 10/18/95 Drilled By: : Frank's Rathole Srv. 

Artesia, New Mexico Hole Diameter: : 13" Logged By: : D.G. Boyer 

LOG OF BORING OS 95-17 
(Page 1 of 1) 

Depth 
in 

Feet 

o 
I 
0 . CO 
< o 
rr CO 

3 

DESCRIPTION 

0 

10 

15 

2 0 -

25 

30 

35 

40 

ML 

CL 

GC 

CL 

GC 

CL 

0-9 f t . Top soil to approx. 9 f t . 

9-11 f t . Silty clay, dry, light blue, H/C odor 

11 f t . Clay with small gravels (pea gravel size), 
water, H/C product (gasoline?) 
11-15 ft . Clayey gravel, water, H/C product 
(gasoline?) 

15-17 ft. Clay with occassional gravel, gray-blue, 
H/C odor 
1 7-1 9 f t . Clay grading to silt at 1 9 ft., large gravel 
at 1 9 ft. 

19-23 ft . Clayey gravel with occassional sand zone, 
some clay (not saturated), gravels through out 

23 f t . Clay, brown, dry, dense, stiff, occassional 
small gravel or pebble, no H/C 

28 ft. Clay, brown, dry, stiff, no H/C 

Notes: 

Borings located in "boneyard" east of Truck By-Pass 
Road and along a north-south line approximately 
290 ft . east of the refinery security fence running 
south from Eagle Creek. Boring 95-17 is located 
600 ft . south of the east-west quarter-section fence 
separating the "boneyard" from the pasture to the north. 

At approximatey 1800 hrs., hole caved to 20.2 f t . , 
DTW 11.7 ft., 0.8 ft.product. Refinery workers 
plugged back hole with cuttings. 

DTW = Depth to water, H/C = Petroleum hydrocarbon 



LOG OF BORING OS 95-18 

(Page 1 of 1) 

Offsite Borings 1995 
Hydrocarbon Study 

Navajo Refining Company 
Artesia, New Mexico 

Date Started: 
Time Started 
Date Completed 
Hole Diameter: 

10/18/95 
0930 
10/18/95 
13" 

Drilling Method: 
Sampling Method: 
Drilled By: 
Logged By: 

Solid Stem Auger 
Cuttings 
Frank's Rathole Srv. 
D.G. Boyer 

Depth 
in 

Feet CO 
DESCRIPTION 

o-

10" 

15 " 

20" 

25 • 

2. 

ML 

CL 

GC 

CL 

0-5 f t . Top soil to approx. 5 f t . 

5-10 f t . Clay, light brown, dry, crumbly 

11 f t . Clay, small pebbles, moist 

11-13 ft. Gravelly clay, pea gravel size, moist, 
H/C odor, hard drilling 

13-18 ft. No recovery, saturated 

1 8-20 f t . Clayey gravel, H/C odor 

22 f t . Clay, gray, H/C odor 

22-24 ft. Gravelly, silty clay, light brown, saturated, 
no H/C odor 

24-27 ft . Silty clay 

30" 

35 • 

Notes: 

Borings located in "boneyard" east of Truck By-Pass 
Road and along a north-south line approximately 
290 ft . east of the refinery security fence running 
south from Eagle Creek. Boring 95-18 is located 
700 f t . south of the east-west quarter-section fence 
separating the "boneyard" from the pasture to the north. 

Upon completion, water and product in hole at 12 f t . 
At approximatey 1 800 hrs., hole caved to 21.3 f t . , 
DTW 11.6 ft., 0.3 f t . product. Refinery workers 
plugged back hole with cuttings. 

DTW = Depth to water, H/C = Petroleum hydrocarbon 



LOG OF BORING OS 95-19 
(Page 1 of 1) 

Offsite Borings 1 995 
Hydrocarbon Study 

Navajo Refining Company 
Artesia, New Mexico 

Date Started: 

Time Started 

Date Completed 

Hole Diameter: 

10/18/95 

101 5 (approx.) 

10/18/95 

13" 

Drilling Method: 

Sampling Method: 

Drilled By: 

Logged By: 

Solid Stem Auger 

Cuttings 

Frank's Rathole Srv. 

D.G. Boyer 

Depth 
in 

Feet 
DESCRIPTION 

5 " 

10-

15 ' 

2 0 " 

25 

30-

ML 

CL 

0-5 f t . Top soil to approx. 5 f t . 

5-9 f t . Clay, white, slightly moist, brown staining, 
no odor 

9-11 f t . Clay, light brown, crumbly, occasional 
small gravel 

11-16 ft . Clay with increasing gravel, moist, plastic, 
H/C odor 

16-19 ft . Clay, reddish brown, some moisture and 
gravel, very stiff 

19-24 ft . Clay, reddish brown, some moisture and 
gravel, very stiff, trace of water at 24 ft. 

24-27 ft . Clay, light brown 

27-30 ft . Clay, light brown to brown 

Notes: 

35 

4 0 -

Borings located in "boneyard" east of Truck By-Pass 
Road and along a north-south line approximately 
290 f t . east of the refinery security fence running 
south from Eagle Creek. Boring 95-19 is located 
921 ft . south of the east-west quarter-section fence 
separating the "boneyard" from the pasture to the north. 

Upon completion, water in hole at 21 f t . No product 
seen. At approximatey 1800 hrs., hole reported caved 
to 23.4 ft., with water at 11.1 ft., 0.2 ft. product. 
However, water/product measurements may be for 
hole OS 95-20 due to possible recording mixup. 
Refinery workers plugged back hole with cuttings. 



LOG OF BORING OS 95-20 

(Page 1 of 1) 

Of fs i te Borings 1 9 9 5 

Hydrocarbon Study 

Navajo Refining Company 

Artesia, New Mexico 

Date Started: 

Time Started 

Date Completed 

Hole Diameter: 

10/18/95 

1110 

10/18/95 

13" 

Drilling Method: 

Sampling Method: 

Drilled By: 

Logged By: 

Solid Stem Auger 

Cuttings 

Frank's Rathole Srv. 

D.G. Boyer 

o 
I 
Q_ co 
< o 
cr CO 
o 3 

Depth 
in 

Feet 

J2 
Q. 
E 
to 

CO 

DESCRIPTION 

10-

15 

2 0 -

25 

ML 

CL 

0-8 f t . Top soil to approx. 8 f t . w i t h increasing clay 
content w i t h depth 

8 -10 f t . Clay, b r o w n , moist , plastic 

10 -13 f t . Gravelly clay, gray, gravels to 3 in . , H/C 
stain and odor. Water at 10.5 f t . 

1 3-1 5 f t . Gravelly clay, gray, gravels to 3 in . , H/C 
stain and odor. 

15 -18 f t . Clay, dark-gray, t ight , H/C odor 

18-21 f t . Clay, dark-gray, t igh t , H/C odor, some 
gravels in clay at 1 8 f t . 

2 1 - 2 3 f t . Clay, l ight b r o w n , hard 

2 3 - 2 7 f t . Clay, l ight b r o w n , hard, very t ight , no H/C 
odor 

3 0 -

35 " 

Notes: 

Boring 9 5 - 2 0 drilled in pasture east of "boneyard" 
and fire training area. Hole located in nor thwest 
corner approximately 5 0 f t . south of east-west 
concrete irr igation d i tch and 25 f t . east of 
"boneyard" fence. 

A t approx imatey 1 8 0 0 hrs., hole reported caved 
to 2 3 . 4 f t . , w i t h DTW 11.1 f t . , 0 .2 f t . product . 
However , water /p roduc t measurements may be for 
hole OS 9 5 - 1 9 due to possible recording mixup. 
Refinery workers plugged back hole w i t h cu t t ings . 

4 0 - D T W = Depth to water , H/C = Petroleum hydrocarbon 



LOG OF BORING OS 95-21 
(Page 1 of 1) 

Offsite Borings 1995 
Hydrocarbon Study 

Navajo Refining Company 

Date Started: : 10/18/95 Drilling Method: : Solid Stem Auger 

Time Started : 1200 Sampling Method: : Cuttings 

Date Completed : 10/18/95 Drilled By: : Frank's Rathole Srv. 

Hole Diameter: : 13" Logged By: : D.G. Boyer 
Artesia, New Mexico 

Date Started: : 10/18/95 Drilling Method: : Solid Stem Auger 

Time Started : 1200 Sampling Method: : Cuttings 

Date Completed : 10/18/95 Drilled By: : Frank's Rathole Srv. 

Hole Diameter: : 13" Logged By: : D.G. Boyer 

Date Started: : 10/18/95 Drilling Method: : Solid Stem Auger 

Time Started : 1200 Sampling Method: : Cuttings 

Date Completed : 10/18/95 Drilled By: : Frank's Rathole Srv. 

Hole Diameter: : 13" Logged By: : D.G. Boyer 

Depth 
in 

Feet 

5 -

10 

15-

20-

25 -

Sample 
Type 

DESCRIPTION 

Cuttings 

Cuttings 

ML 

CL 

8-10 ft. Clay, light brown, moist 

10-12 ft. Gravelly clay, light gray, stiff, slightly moist, 
strong H/C odor 

12-14 ft. Same as above with less gravel, stiff 

14-18 ft. Clay, light brown, occasional gravel, 
stiff, strong H/C odor 

18- 19 ft. Gravelly clay, gray, saturated, very strong 
gasoline odor 
19- 20 ft. Clay, light gray to light brown, some 
gravel, tight, 
20- 22 ft. Clay, very tight, slight odor 

30 -

35 

40 

Notes: 

Boring 95-21 drilled in pasture east of "boneyard" 
and fire training area. Hole located in north center 
pasture area, approximately 50 ft. south of east-west 
concrete irrigation ditch and 419 ft. west of comer 
post at N-S road by KWB-1 wells. 

At approximatey 1800 hrs., hole reported caved 
to less than 10 ft. No H/C product measured. 
Refinery workers plugged back hole with cuttings. 

H/C = Petroleum hydrocarbon 



LOG OF BORING OS 95-22 
(Page 1 of 11 

Of fs i te Borings 1 9 9 5 

Hydrocarbon Study 

Navajo Refining Company 

Artesia, New Mexico 

Date Started: 

Time Started 

Date Completed 

Hole Diameter: 

10/18/95 

1330 (approx.) 

10/18/95 

13" 

Drilling Method: 

Sampling Method: 

Drilled By: 

Logged By: 

Solid Stem Auger 

Cuttings 

Frank's Rathole Srv. 

D.G. Boyer 

Depth 
in 

Feet 

a 
E 

DESCRIPTION 

5 " 

1 0 " 

1 5 

2 0 -

25 

ML 

CL 

0-8 f t . Top soil to approx. 8 f t . grading to l ight b rown 
clay, moist 

8-13 f t . Clay, l ight b r o w n , mois t , s t i f f , no odor 

1 3-1 6 f t . Clay, l ight b r o w n , increasing gravel in 
clay, s t i f f , no odor, moisture at bo t t om of hole. 

1 6-1 8 f t . Clay, light b r o w n , st i f f , caliche clay at 1 8 f t . 
water entering hole at 1 8 f t . 

1 8-23 f t . Clay, t i gh t , some gravel at t o p , less at 23 f t . 

2 3 - 2 6 f t . Clay, light to dark b r o w n , st i f f , t ight 

2 6 - 2 8 f t . Same as above, very st i f f , only slightly 
mois t , no H/C odor 

3 0 -

35 

Notes: 

Hole located 50 f t . south of moni tor wel l KWB-1 B 
inside pasture. 

At approximatey 1 8 0 0 hrs., hole reported caved 
to approximately 10 f t . No H/C product measured. 
Refinery workers plugged back hole w i t h cut t ings. 

H/C = Petroleum hydrocarbon 

4 0 -



LOG OF BORING OS 95-23 

(Page 1 of 1) 

Offsite Borings 1995 
Hydrocarbon Study 

Navajo Refining Company 
Artesia, New Mexico 

Date Started: 
Time Started 
Date Completed 
Hole Diameter: 

10/18/95 
1425 
10/18/95 
13" 

Drilling Method: 
Sampling Method: 
Drilled By: 
Logged By: 

Solid Stem Auger 
Cuttings 
Frank's Rathole Srv. 
D.G. Boyer 

tn 
J£ 

o 
Depth 

tn 
J£ i 

CO 
CJ in 

am
p 0 . 

< 
CO 
CJ DESCRIPTION 

Feet am
p 

cc CO Feet 
CO o 3 

10 I 

15 

20 

25 " 

z 

21 

ML 

CL 

CL 

0-10 ft. Top soil to approx. 8 ft. grading to brown 
clay, stiff 

10-13 ft . Clay, grading to caliche clay with small 
gravels in clay matrix. 

1 3-14 f t . Clay and caliche clay with small 
gravels in clay matrix. 

14-18 ft . Clay with less gravel and caliche 

18-20 ft . Clay with increasing moisture and 
small gravels, no H/C odor 
20-22 ft . Gravelly clay, chalk gray, gravel pea sized, 
saturated, no odor 

22-24 ft . No recovery, hard at 24 f t . (suspect 2 to 
2.5 in. gravel, ref. Frank) 

24-27 ft . Clay with gravel at top decreasing with 
depth, no H/C odor. 

30 

35 

4 0 " 

Notes: 

Hole located 1 50 f t . south of monitor well KWB-1 B 
inside pasture. 

At approximatey 1800 hrs., hole reported caved 
to less than 10 ft . No H/C product measured. 
Refinery workers plugged back hole with cuttings. 

H/C = Petroleum hydrocarbon 



LOG OF BORING OS 95-24 
(Page 1 of 1) 

Offs i te Borings 1 9 9 5 

Hydrocarbon Study 

Navajo Refining Company 

Artesia, New Mexico 

Date Started: 

Time Started 

Date Completed 

Hole Diameter: 

10/18/95 

1450 (approx.) 

10/18/95 

13" 

Drilling Method: 

Sampling Method: 

Drilled By: 

Logged By: 

Solid Stem Auger 

Cuttings 

Frank's Rathole Srv. 

D.G. Boyer 

o 
I ' 
CL CO 
< CJ 

CO 

o D 

Depth 
in 

Feet 

CL 

£ 
CO 

CO 

DESCRIPTION 

10" 

15 

2 0 -

25 

ML 

CL 

0-9 f t . Top soil to approx. 8 f t . grading to clay 

9 f t . Clay, l ight b r o w n , sl ightly mois t , st i f f 

10 -12 f t . Caliche clay, occasional small gravel 

1 2-1 7 f t . Clay, occasional caliche, very st i f f 

17 -19 f t . Clay, occasional caliche, very st i f f , water 
entering at b o t t o m 

19-20 f t . Clay w i t h gravel (small pebbles, clay 
matr ix predominates) 

2 2 - 2 4 f t . Clay as above, same or less small gravel 
(pea gravel size) 

2 4 - 2 7 f t . Clay, b r o w n , litt le or no gravel, very st i f f 

3 0 -

35 " 

Notes: 

Hole located 2 5 0 f t . south of moni tor wel l KWB-1 B 
inside pasture. 

At approximatey 1 8 0 0 hrs., hole reported caved. No 
H/C product measured. Refinery workers plugged 
back hole w i t h cu t t ings . 

H/C = Petroleum hydrocarbon 

4 0 -



LOG OF BORING OS 95-25 

(Page 1 of 1) 

Offs i te Borings 1 9 9 5 

Hydrocarbon Study 

Navajo Refining Company 

Artesia, New Mexico 

Date Started: 

Time Started 

Date Completed 

Hole Diameter: 

10/18/95 

1510 

10/18/95 

13" 

Drilling Method: 

Sampling Method: 

Drilled By: 

Logged By: 

Solid Stem Auger 

Cuttings 

Frank's Rathole Srv. 

D.G. Boyer 

Depth 
in 

Feet 

v> 
a. 
E 
CO 
co 

I 
0. CO 
< o 
cc CO 
o 3 

DESCRIPTION 

o • 

1 0 " 

15 ' 

2 0 " 

25 

I 

ML 

CL 

0-8 f t . Top soil grading to b rown clay 

8 -10 f t . Clay and caliche clay, l ight b rown and wh i te 

10-13 f t . Clay and caliche clay, light b rown and wh i te 
w i t h occasional small gravel and iron staining 

13- 14 f t . Clay and caliche clay, no H/C odor 

14- 16 f t . Caliche and gravelly clay 

16 -18 f t . Caliche and gravelly clay, increasing gravel, 
saturated 

18 -20 f t . Gravelly clay 

2 0 - 2 3 f t . Gravelly clay, gravel decreasing w i th depth 

2 3 - 2 6 f t . Clay, very st i f f , no H/C odor 

3 0 -

35 " 

Notes: 

Hole located 3 5 0 f t . south of moni tor wel l KWB-1 B 
inside pasture. 

At approximatey 1 8 0 0 hrs., hole reported caved. No 
H/C product measured. Refinery workers plugged 
back hole w i t h cut t ings. 

H/C = Petroleum hydrocarbon 

4 0 " 



LOG OF BORING OS 95-26 
(Page 1 o f 1 ! 

Of fs i te Borings 1 9 9 5 

Hydrocarbon Study 

Navajo Refining Company 

Artesia, New Mexico 

Date Started: 

Time Started 

Date Completed 

Hole Diameter: 

10/18/95 

1543 

10/18/95 

13" 

Drilling Method: 

Sampling Method: 

Drilled By: 

Logged By: 

Solid Stem Auger 

Cuttings 

Frank's Rathole Srv.-

D.G. Boyer 

Depth 
in 

Feet 

Q. 

E DESCRIPTION 

0 

5 " 

1 0 -

15 

2 0 " 

25 -

ML 

CL 

0-6 f t . Top soil 

6-8 f t . Clay. Water entering hole at approximately 7 f t . 
f r o m field drainage or irrigation pipe, no H/C odor 
noted 

8-1 3 f t . Clay, l ight b r o w n , mois t , s t i f f 

1 3-1 5 f t . Caliche clay, some gravel, very st i f f 

1 5-1 9 f t . Caliche clay, very st i f f 

19 -23 f t . Caliche clay, some gravels 

2 3 - 2 8 f t . Caliche clay, some gravels 

3 0 ' 

35 " 

Notes: 

Hole located 50 f t . nor th of KWB-1 monitor wel ls , 
1 3 f t . east of electric fence along dirt road. 

Refinery workers plugged back hole w i t h cut t ings. 

H/C = Petroleum hydrocarbon 

4 0 " 



LOG OF BORING OS 95-27 

(Page 1 of 1) 

Offs i te Borings 1 9 9 5 

Hydrocarbon Study 

Navajo Refining Company 

Artesia, New Mexico 

Date Started: 

Time Started 

Date Completed 

Hole Diameter: 

10/18/95 

1615 

10/18/95 

13" 

Drilling Method: 

Sampling Method: 

Drilled By: 

Logged By: 

Solid Stem Auger 

Cuttings 

Frank's Rathole Srv. 

D.G. Boyer 

Depth 
in 

Feet 
DESCRIPTION 

1 0 -

15 

20 " 

7/ 

25 -

ML 

CL 

0-6 f t . Top soi l , moist at 6 f t . 

6 -12 f t . Clay, l ight b r o w n , moist 

12-15 f t . Clay, l ight b r o w n , moist 

1 5-17 f t . Clay, l ight b r o w n , mois t , softer at 1 6 f t . 

17 -20 f t . Clay, l ight b r o w n , st i f f 

2 0 - 2 5 f t . Clay, l ight b r o w n , st i f f 

3 0 -

35 • 

Notes: 

Hole located 150 f t . nor th of KWB-1 monitor wel ls , 
1 3 f t . east of electric fence along dirt road. 

A t complet ion DTW water approximately 7 f t . No H/C 
odor no ted . Refinery workers plugged back hole w i t h 
cu t t ings . 

DTW = Depth to water , H/C = Petroleum hydrocarbon 

4 0 -



LOG OF BORING OS 95-28 
(Page 1 o f 1) 

Of fs i te Borings 1 9 9 5 

Hydrocarbon Study 

Navajo Refining Company 

Artesia, New Mexico 

Date Started: 

Time Started 

Date Completed 

Hole Diameter: 

10/18/95 

1630 

10/18/95 

13" 

Drilling Method: 

Sampling Method: 

Drilled By: 

Logged By: 

Solid Stem Auger 

Cuttings 

Frank's Rathole Srv. 

D.G. Boyer 

Depth 
in 

Feet 
a. 
E 
co 
CO 

o 
I 
a. CO 

< o 
rx CO 
CD 3 

DESCRIPTION 

1 0 -

15 -

2 0 -

25 

ML 

CL 

0-6 f t . Top soi l , moist at 6 f t . 

6-1 2 f t . Clay, l ight b r o w n , mois t , no H/C odor noted 

12 -15 f t . Clay, l ight b r o w n , moist 

1 5-1 7 f t . Clay, l ight b r o w n , mois t , softer at 1 6 f t . 

17 -20 f t . Clay, l ight b r o w n , st i f f 

20 -25 f t . Clay, l ight b r o w n , st i f f 

3 0 -

3 5 " 

Notes: 

Hole located 3 0 0 f t . nor th of KWB-1 monitor wel ls , 
1 3 f t . east of electric fence along dirt road. 

Refinery workers plugged back hole w i t h cut t ings. 

H/C = Petroleum hydrocarbon 

4 0 -



LOG OF BORING OS 95-29 
(Page 1 o f 1) 

Of fs i te Borings 1 9 9 5 

Hydrocarbon Study 

Navajo Refining Company 

Artesia, New Mexico 

Date Started: 

Time Started 

Date Completed 

Hole Diameter: 

10/18/95 

1650 

10/18/95 

13" 

Drilling Method: 

Sampling Method: 

Drilled By: 

Logged By: 

Solid Stem Auger 

Cuttings 

Frank's Rathole Srv. 

D.G. Boyer 

Depth 
in 

Feet 
a 
E 

o 
X 
a. co 
< o 
rr CO 
C3 

DESCRIPTION 

5 " 

1 0 " 

15 

2 0 -

25 

3 0 -

ML 

CL 

0-6 f t . Top soil 

6 -10 f t . Clay, b r o w n 

10 -12 f t . Clay w i t h increasing gravel, saturated, 
no H/C odor noted 

12 -14 f t . Clay w i t h caliche gravel 

14-17 f t . Clay, very st i f f , no gravel 

17-21 f t . Clay, very st i f f , no gravel 

2 1 - 2 4 f t . Clay, b rown 

Notes: 

Hole located 4 5 0 f t . nor th of KWB-1 moni tor wel ls , 
13 f t . east of electric fence along dirt road. 

Refinery workers plugged back hole w i t h cut t ings. 

H/C = Petroleum hydrocarbon 

35 " 

4 0 " 



LOG OF BORING OS 95-30 
(Page 1 of 1: 

Offsite Borings 1995 
Hydrocarbon Study 

Navajo Refining Company 
Artesia, New Mexico 

Date Started: 
Time Started 
Date Completed 
Hole Diameter: 

10/18/95 
1715 
10/18/95 
13" 

Drilling Method: 
Sampling Method: 
Drilled By: 
Logged By: 

Solid Stem Auger 
Cuttings 
Frank's Rathole Srv. 
D.G. Boyer 

Depth 
in 

Feet 

a 
E 
CO 

CO 

o 
I 
0. CO 
< o 
rx CO 
O Z) 

DESCRIPTION 

5 " 

10-

15 ' 

20" 

ML 

CL 

GP 

GC 

GP 

0-6 f t . Top soil 

6-10 f t . Clay, brown, moist 

10-11 f t . Clay with river gravels, saturated, no H/C 
odor noted 

11-15 ft . River gravel, large (2-3 in. diameter) 

15-18 ft. Gravel with some clay 

1 8-20 f t . Gravel, can not drill deeper due to auger 
binding by gravel 

25 

30-

Notes: 

Hole located 600 ft . north of KWB-1 monitor wells, 
1 3 f t . east of electric fence along dirt road. 

At completion water depth at 12 ft. with caving. 
Refinery workers plugged back hole with cuttings. 

H/C = Petroleum hydrocarbon 

35 " 

40 



LOG OF BORING OS 95-31 
(Page 1 of 1) 

Offsite Borings 1995 
Hydrocarbon Study 

Navajo Refining Company 
Artesia, New Mexico 

Date Started: 
Time Started 
Date Completed 
Hole Diameter: 

10/18/95 
1735 
10/18/95 
13" 

Drilling Method: 
Sampling Method: 
Drilled By: 
Logged By: 

Solid Stem Auger 
Cuttings 
Frank's Rathole Srv. 
D.G. Boyer 

Depth 
in 

Feet 

a; 
a 
E 
ra 
to 

u 
I 
CL CO 
< O 
OC co CD D 

DESCRIPTION 

o-

10-

15 • 

20-

25 

ML 

CL 

GC 

CL 

0-6 f t . Top soil 

6-10 f t . Clay, light brown, stiff 

10 ft. Auger refusal, check for metal, none 

10-13 ft . Clay with caliche gravel, some water, 
no H/C odor noted 

13- 14 f t . Gravel and clay (river gravels) 

14- 18 f t . Clayey gravel 

1 8-22 f t . Gravelly clay (but auger may be dragging 
down gravel) 

22-26 ft . Gravelly clay (but auger may be dragging 
down gravel) 

3 0 " 

35 " 

Notes: 

Hole located 750 ft . north of KWB-1 monitor wells, 
1 3 f t . east of electric fence along dirt road. 

Refinery workers plugged back hole with cuttings. 

H/C = Petroleum hydrocarbon 

40-



LOG OF BORING OS 95-32 
(Page 1 of 1) 

Offsite Borings 1995 
Hydrocarbon Study 

Navajo Refining Company 
Artesia, New Mexico 

Date Started: 
Time Started 
Date Completed 
Hole Diameter: 

10/19/95 
0845 
10/19/95 
13" 

Drilling Method: 
Sampling Method: 
Drilled By: 
Logged By. 

: Solid Stem Auger 
: Cuttings 
: Frank's Rathole Srv. 
: D.G. Boyer 

Depth 
in 

Feet 
a 
E 

o 
I 
a. CO 
< u 
rr CO 
O 3 

DESCRIPTION 

o • 

10-

15 -

20" 

25- 21 

ML 

CL 

0-6 f t . Top soil to approximately 6 f t . 

6-10 f t . Caliche clay, water at approximately 8 ft. 

10-13 ft . Clay, light brown, moist, no gravel, no 
H/C odor 

13-16 ft. Clay, light brown, plastic, very stiff 

1 6-1 8 f t . Clay, light brown 

18- 19 ft. Clay, light brown, increasing small caliche 
gravel 

19- 21 ft. Clay, light brown, very stiff, small caliche 
gravel 

21-25 ft. Clay, light brown, less gravel (occasional 
caliche gravel) 

30-

35 

Notes'. 

Hole located 900 ft . north of KWB-1 monitor wells, 
1 3 f t . east of electric fence along dirt road. 

Refinery workers plugged back hole with cuttings. 

H/C = Petroleum hydrocarbon 

40 



LOG OF BORING OS 95-33 
(Page 1 of 1) 

Offsite Borings 1 995 
Hydrocarbon Study 

Navajo Refining Company 
Artesia, New Mexico 

Date Started: 
Time Started 
Date Completed 
Hole Diameter: 

10/19/95 
0925 
10/19/95 
13" 

Drilling Method: 
Sampling Method: 
Drilled By: 
Logged By: 

Solid Stem Auger 
Cuttings 
Frank's Rathole Srv. 
D.G. Boyer 

Depth 
in 

Feet 

a 
£ DESCRIPTION 

5 " 

10-

15 " 

20" 

25 " 

30-

2 

ML 

CL 

GC 

CL 

0-6 f t . Top soil 

6-10 f t . Clay, brown, stiff, moist, occasional caliche 
gravel 

10-13 ft . Clay, brown, stiff, moist, caliche gravel 
increasing in size and frequency 

13-1 5 ft. Gravelly clay, water at 1 3 ft. No H/C odor 
noted. 
1 5-1 6 f t . Clayey gravel, river gravels to 3 in. diameter 

16-18 ft . Clayey gravel, gravel smooth, well rounded 

18-20 ft . Clayey gravel, increasing clay at 20 ft. 

20- 21 ft. Clay, stiff, no gravel 

21 - 24 f t . Clay, light brown, very stiff 

Notes: 

Hole located 675 ft. north of KWB-1 monitor wells, 
1 3 f t . east of electric fence along dirt road. 

Refinery workers plugged back hole with cuttings. 

H/C = Petroleum hydrocarbon 

35" 

4 0 -



Offs i te Borings 1 9 9 5 Date Started: : 10/19/95 Drilling Method: : Solid Stem Auger 

Hydrocarbon Study Time Started : 0945 Sampling Method: : Cuttings 

Navajo Refining Company Date Completed : 10/19/95 Drilled By: : Frank's Rathole Srv. 

Artesia, New Mexico Hole Diameter: : 13" Logged By: : D.G. Boyer 

LOG OF BORING OS 95-34 
(Page 1 of 1) 

Depth 
in 

Feet 

a 

CO 

CJ 
X 
0- CO 
< o 
cr CO 

DESCRIPTION 

5 -

10 -

1 5 

20 

25 

30 

ML 

CL 

GC 

0-6 f t . Top soil to approximately 6 f t . 

6-10 f t . Clay, brown 

10-11 ft. Clay and caliche clay, small caliche gravels, 
color gray-brown, strong H/C odor on dirt 

11-14 ft . Clayey gravel, strong H/C odor throughout 

14-21 ft . Clayey gravel, free H/C product on auger 

22 f t . Clay, light brown, stiff, auger jamming, pulled 
\ou t , total depth 22 f t . 

Notes: 

Hole located 525 ft . north of monitor well KWB-1 
wells, 13 f t . east of electric fence along dirt road. 

At 1400 hrs., measured 0.5 f t . of gasoline. Refinery 
workers plugged back hole with cuttings. 

H/C = Petroleum hydrocarbon 



LOG OF BORING OS 95-35 

(Page 1 o f 1) 

Of fs i te Borings 1 9 9 5 

Hydrocarbon Study 

Navajo Refining Company 

Artesia, New Mexico 

Date Started: 

Time Started 

Date Completed 

Hole Diameter: 

10/19/95 

1300 

10/19/95 

13" 

Drilling Method: 

Sampling Method: 

Drilled By: 

Logged By: 

Solid Stem Auger 

Cuttings 

Frank's Rathole Srv. 

D.G. Boyer 

Depth 
in 

Feet 
CO 

DESCRIPTION 

1 0 " 

15 

2 0 -

25 

M L 

CL 

0-6 f t . Top soil t o approximately 6 f t . 

6-9 f t . Caliche clay, sl ightly moist 

9-11 f t . Caliche clay 

11-15 f t . Caliche clay, l ight b r o w n , very st i f f , less 
caliche than above 

15 -18 f t . Clay, l ight b r o w n , st i f f , water draining into 
hole 

18-21 f t . Clay, l ight b r o w n , no gravel in clay 

2 1 - 2 7 f t . Clay, l ight b r o w n , dry, hard, some gravel, 
increasing caliche 

2 7 - 2 9 f t . Caliche clay, wh i te , very hard 

3 0 -

35 

Notes: 

Borings placed in field nor th of Eagle Creek. Borings 
located along a cont inuat ion of the north-south line 
def ined by borings OS 95 -01 to 95 -19 south of Eagle 
Creek. Boring 95 -35 located 55 f t . nor th of east-west 
fence on the nor th bank of Eagle Creek. 

A t approximately 1 7 0 0 hrs., hole caved to 14.3 f t . , 
D T W 10 .8 f t . , no H/C product or odor detected. 
Refinery workers plugged back hole w i t h cut t ings. 

D T W = Depth to water , H/C = Petroleum hydrocarbon 

4 0 -



Offs i te Borings 1995 Date Started: : 10/19/95 Drilling Method: : Solid Stem Auger 

Hydrocarbon Study Time Started : 1340 Sampling Method: : Cuttings 

Navajo Refining Company Date Completed : 10/19/95 Drilled By: : Frank's Rathole Srv. 

Ar tesia, New Mexico Hole Diameter: : 13" Logged By: : D.G. Boyer 

LOG OF BORING OS 95-36 
(Page 1 of 1) 

Depth 

Feet 

v 
Q. 
E 
nj 

CO 

DESCRIPTION 

5 " 

10 

15 

20 

25 

30 

35 

4 0 " 

7. 

ML 

CL 

0-6 f t . Top soil to approximately 6 f t . 

6-9 f t . Clay, calcite(?) crystals at 9 f t . 

9-14 f t . Clay, light brown, slightly moist, plastic, 
very stiff, segments of caliche clay 

14-17 ft. Clay, light brown, slightly moist, plastic, 
very stiff, some caliche clay, no gravel 

17-20 ft . Clay, light brown, slightly moist, plastic, 
very stiff, some caliche clay, some iron staining 

20-22 ft . Caliche clay with some gravel, brown 
staining 

22-26 ft . Caliche clay, saturated, poor recovery 

26-30 ft . Clay, brown to chalk color, dry, hard 

Notes: 

Borings placed in field north of Eagle Creek. Borings 
located along a continuation of the north-south line 
defined by borings OS 95-01 to 95-19 south of Eagle 
Creek. Boring 95-36 located 155 ft. north of 
east-west fence on the north bank of Eagle Creek. 

At approximately 1700 hrs., hole caved to 22.3 ft., 
DTW 10.9 ft., no H/C product or odor detected. 
Refinery workers plugged back hole with cuttings. 

DTW = Depth to water, H/C = Petroleum hydrocarbon 



LOG OF BORING OS 95-37 
(Page 1 of 1] 

Offsite Borings 1995 
Hydrocarbon Study 

Navajo Refining Company 
Artesia, New Mexico 

Date Started: 
Time Started 
Date Completed 
Hole Diameter: 

10/19/95 
1405 
10/19/95 
13" 

Drilling Method: 
Sampling Method: 
Drilled By: 
Logged By: 

Solid Stem Auger 
Cuttings 
Frank's Rathole Srv. 
D.G. Boyer 

Depth 
in 

Feet 
CO 

DESCRIPTION 

ci-

io- i 

1 5 -

20-

25 " 

ML 

CL 

0-8 f t . Top soil 

8-12 ft. Caliche clay, white 

1 2-14 f t . Clay, light brown, brown staining, stiff 

14-18 ft . Clay, light brown, brown staining, stiff 

18-20 ft. Gravelly clay, mixed caliche gravels and 
small river gravels 

20-23 ft. Clay grading from brown to chalk white, little 
or no gravel 

23-27 ft . Clay, brown and chalk white, little or no 
gravel 

30-

35 " 

Notes: 

Borings placed in field north of Eagle Creek. Borings 
located along a continuation of the north-south line 
defined by borings OS 95-01 to 95-19 south of Eagle 
Creek. Boring 95-37 located 250 ft . north of 
east-west fence on the north bank of Eagle Creek. 

At approximately 1700 hrs., hole caved to 21.3 ft., 
DTW 11.8 ft., no H/C product or odor detected. 
Refinery workers plugged back hole with cuttings. 

DTW = Depth to water, H/C = Petroleum hydrocarbon 



LOG OF BORING OS 95-38 
(Page 1 o f 1) 

Of fs i te Borings 1 9 9 5 

Hydrocarbon Study 

Navajo Refining Company 

Artesia, New Mexico 

Date Started: 

Time Started 

Date Completed 

Hole Diameter: 

10/19/95 

1440 

10/19/95 

13" 

Drilling Method: 

Sampling Method: 

Drilled By: 

Logged By: 

Solid Stem Auger 

Cuttings 

Frank's Rathole Srv. 

D.G. Boyer 

Depth 
in 

Feet 

a 
E DESCRIPTION 

0 -

1 0 -

15 

2 0 -

25 

A 

ML 

CL 

0-7 f t . Top soil 

7-11 f t . Clay, l ight b r o w n , very st i f f 

11 -14 f t . Clay, l ight b rown 

14-16 f t . Clay, l ight b r o w n , very st i f f 

16 f t . Gravelly clay, saturated, small river gravel 
(3 /4 in.) and caliche gravel 

17 -18 f t . Clay, DTW 16.5 f t . 

1 8-22 f t . Clay, l ight b rown to l ight green, no H/C 
odor, very st i f f 

2 2 - 2 6 f t . Clay and caliche clay, mot t led brown and 
w h i t e , very s t i f f , occasional small gravels 

2 6 - 2 9 f t . Clay and caliche clay, mot t led brown and 
wh i t e , very s t i f f , occasional small gravels 

3 0 -

35 

Notes: 

Borings placed in field nor th of Eagle Creek. Borings 
located along a cont inuat ion of the north-south line 
def ined by borings OS 95-01 to 95-1 9 south of Eagle 
Creek. Boring 9 5 - 3 8 located 3 5 0 f t . north of 
east-west fence on the nor th bank of Eagle Creek. 

A t approximately 1 7 0 0 hrs., hole caved to 16.1 f t . , 
DTW 10 .8 f t . , no H/C product or odor detected. 
Refinery workers plugged back hole w i t h cut t ings. 

D T W = Depth to water , H/C = Petroleum hydrocarbon 

4 0 -



LOG OF BORING OS 95-39 
(Page 1 of 1) 

Offsite Borings 1 995 
Hydrocarbon Study 

Navajo Refining Company 
Artesia, New Mexico 

Date Started: 

Time Started 

Date Completed 

Hole Diameter: 

10/19/95 

1505 

10/19/95 

13" 

Drilling Method: 

Sampling Method: 

Drilled By: 

Logged By: 

Solid Stem Auger 

Cuttings 

Frank's Rathole Srv. 

D.G. Boyer 

Depth 
in 

Feet 

Q. 

E DESCRIPTION 

10-

1 5 -

20-

25 

21 

ML 

CL 

0-8 f t . Top soil 

8-13 f t . Clay, light brown, stiff 

13-16 ft . Clay, very stiff 

16 ft. Clay, some silt, plastic 

1 6-1 7 f t . Gravelly clay, small gravels, saturated 

1 7-1 8 f t . Clay with some silt 

1 8-24 f t . Clay, light brown, very stiff 

24-28 ft . Clay, light brown, very stiff 

30 " 

35 

Notes: 

Borings placed in field north of Eagle Creek. Borings 
located along a continuation of the north-south line 
defined by borings OS 95-01 to 95-19 south of Eagle 
Creek. Boring 95-39 located 450 ft . north of 
east-west fence on the north bank of Eagle Creek. 

At approximately 1700 hrs., hole caved to 19.5 ft., 
DTW 10.7 f t . , no H/C product or odor detected. 
Refinery workers plugged back hole with cuttings. 

DTW = Depth to water, H/C = Petroleum hydrocarbon 

4 0 -



LOG OF BORING OS 95-40 
(Page 1 of 1) 

Offsite Borings 1 995 
Hydrocarbon Study 

Navajo Refining Company 
Artesia, New Mexico 

Date Started: 
Time Started 
Date Completed 
Hole Diameter: 

10/19/95 
1530 
10/19/95 
13" 

Drilling Method: 
Sampling Method: 
Drilled By: 
Logged By: 

Solid Stem Auger 
Cuttings 
Frank's Rathole Srv. 
D.G. Boyer 

Depth 
in 

Feet 
DESCRIPTION 

10-

15 • 

20-

25 
A 

ML 

CL 

CH 

CL 

0-7 f t . Top soil 

7-1 5 f t . Clay, light brown, very stiff, some calcite(?) 
and iron staining 

1 5-17 f t . Clay, light brown, very stiff, clay swelling 
with auger sticking 
17-18 ft . Clay, light brown, very stiff, clay swelling 

18- 19 f t . Clay with gravels in clay matrix 

19- 20 f t . Clay, stiff, plastic 

20-23 ft . Clay, stiff, plastic, some small caliche 
gravels at 20 f t . 

23-26 ft . Clay, stiff, plastic, caliche gravels, clay 
mottled brown and chalk coloring 

3 0 -

35 • 

Notes: 

Borings placed in field north of Eagle Creek. Borings 
located along a continuation of the north-south line 
defined by borings OS 95-01 to 95-19 south of Eagle 
Creek. Boring 95-40 located 550 ft. north of 
east-west fence on the north bank of Eagle Creek. 

At approximately 1700 hrs., hole caved to 25 ft., 
DTW 12 ft . , no H/C product or odor detected. 
Refinery workers plugged back hole with cuttings. 

DTW = Depth to water, H/C = Petroleum hydrocarbon 

40 -



LOG OF BORING OS 95-41 

(Page 1 of 1) 

Offs i te Borings 1 9 9 5 

Hydrocarbon Study 

Navajo Refining Company 

Artesia, New Mexico 

Date Started: 

Time Started 

Date Completed 

Hole Diameter: 

10/19/95 

1600 

10/19/95 

13" 

Drilling Method: 

Sampling Method: 

Drilled By: 

Logged By: 

: Solid Stem Auger 

: Cuttings 

: Frank's Rathole Srv. 

: D.G. Boyer 

u 
X 
0_ CO 

< o 
rr CO 
O D 

Depth 
in 

Feet 
DESCRIPTION 

0 

10 

1 5 

20 

25 " 

A 

ML 

CL 

GC 

CL 

0-8 f t . Top soil 

8 -10 f t . Clay, mot t led wh i te and b r o w n , moist 

10-13 f t . Clay, mot t led wh i te and b r o w n , st i f fer 

1 3-1 7 f t . Clay, mot t led wh i te and b r o w n , occasional 
small caliche gravel, water seeping in at 17 f t . 

17 -18 f t . Clayey gravels, small (3/4 in.) river gravels, 
\saturated 

1 8 -20 f t . Clay, some gravel at t op , very st i f f 

2 0 - 2 3 f t . Clay, very st i f f 

2 3 - 2 9 f t . Clay, b rown and wh i te mot t l ed , very st i f f 

30 

35 

Notes: 

Borings placed in field nor th of Eagle Creek. Borings 
located along a cont inuat ion of the north-south line 
def ined by borings OS 95-01 to 95 -19 south of Eagle 
Creek. Boring 95 -41 located 6 5 0 f t . north of 
east-west fence on the nor th bank of Eagle Creek. 

A t complet ion of hole, DTW 1 7 f t . 
A t approximately 1 7 0 0 hrs., hole caved to 2 2 . 4 f t . , 
D T W 1 3.3 f t . , no H/C product or odor detected. 
Refinery workers plugged back hole w i t h cut t ings. 

D T W = Depth to water , H/C = Petroleum hydrocarbon 

4 0 



Offs i te Borings 1 9 9 5 Date Started: : 10/19/95 Drilling Method: : Solid Stem Auger 

Hydrocarbon Study Time Started : 1630 Sampling Method: : Cuttings 

Navajo Refining Company Date Completed : 10/19/95 Drilled By: : Frank's Rathole Srv. 

Artesia, New Mexico Hole Diameter: : 13" Logged By: : D.G. Boyer 

LOG OF BORING OS 95-42 
(Page 1 of 1] 

Depth 
in 

Feet 

JD 
CL 

£ DESCRIPTION 

5 " 

1 0 " 

15 

20 

25 

30 

ML 

CL 

0-6 f t . Top soil 

6-13 f t . Clay and caliche clay, mottled brown and 
white, iron staining, slightly moist at 11 ft. 

13-17 ft . Clay and caliche clay, mottled brown and 
white, iron staining 

17-19 ft . Clay and caliche clay, mottled brown and 
white, iron staining 

1 9-20 ft. Clay with some caliche gravels, moist 

20-24 ft . Clay with some caliche gravels 

24-25 ft . Clay, some small caliche gravel in 
clay matrix 

25-30 ft . Clay, some small caliche gravel in 
clay matrix 

35 

4 0 " 

Notes: 

Borings placed in field north of Eagle Creek. Borings 
located along a continuation of the north-south line 
defined by borings OS 95-01 to 95-19 south of Eagle 
Creek. Boring 95-42 located 750 ft . north of 
east-west fence on the north bank of Eagle Creek. 

At approximately 1 700 hrs., DTW 1 3.8 ft., no H/C 
product or odor detected. Refinery workers plugged 
back hole with cuttings. 

DTW = Depth to water, H/C = Petroleum hydrocarbon 



LOG OF BORING OS 95-43 
(Page 1 o f 1) 

Of fs i te Borings 1 9 9 5 Date Started: : 10/19/95 Drilling Method: Solid Stem Auger 

Hydrocarbon Study Time Started : 1655 Sampling Method: Cuttings 

Navajo Refining Company Date Completed : 10/19/95 Drilled By: Frank's Rathole Srv. 

Artesia, New Mexico Hole Diameter: : 13" Logged By: D.G. Boyer 

Depth 
in 

Feet 
DESCRIPTION 

5 -

10 

15 -

2 0 " 

25 

3 0 " 

3 5 " 

1 

ML 

CL 

0-6 f t . Top soil to approximately 6 f t . 

6-8 f t . Clay 

8-14 f t . Clay, brown and white mottled, plastic, very 
stiff, slightly moist, auger sticking 

14-18 ft . Clay, brown and white mottled, plastic, very 
stiff, moisture seeping at 14 ft. 

18-26 ft . Clay, brown and white mottled, plastic, very 
stiff 

26-28 ft . Clay, brown and white mottled, plastic, very 
stiff, some moisture seen seeping at 20 to 21 f t . 

Notes: 

Borings placed in field north of Eagle Creek. Borings 
located along a continuation of the north-south line 
defined by borings OS 95-01 to 95-19 south of Eagle 
Creek. Boring 95-43 located 850 ft . north of 
east-west fence on the north bank of Eagle Creek. 

No H/C product or odor detected. Refinery workers 
plugged back hole with cuttings. 

H/C = Petroleum hydrocarbon 

40 



LOG OF BORING OS 95-44 
(Page 1 of 1] 

Offs i te Borings 1 9 9 5 Date Started: : 10/19/95 Drilling Method: : Solid Stem Auger 

Hydrocarbon Study Time Started : 1730 Sampling Method: : Cuttings 

Navajo Refining Company Date Completed : 10/19/95 Drilled By: : Frank's Rathole Srv. 

Artesia, New Mexico Hole Diameter: : 13" Logged By: : D.G. Boyer 

Depth 
in 

Feet 
DESCRIPTION 

0 

10 

15 

2 0 " 

25 

ML 

CL 

0-6 f t . Top soil to approximately 6 ft. 

6-8 f t . Clay 

8-13 f t . Clay, white, crumbly, plastic 

13-17 ft . Clay, white, crumbly, plastic 

17-19 ft . Clay, white, crumbly, plastic, moist at 19 ft. 

19-21 ft . Clay, white, crumbly, plastic, some caliche 
gravel 

21-23 ft . Clay, white, crumbly, plastic, water seeping 
into hole 

23-26 ft . Clay, white, crumbly, plastic, some caliche 
gravel at 24 f t . 

30 

35 -

Notes: 

Borings placed in field north of Eagle Creek. Borings 
located along a continuation of the north-south line 
defined by borings OS 95-01 to 95-19 south of Eagle 
Creek. Boring 95-44 located 950 ft . north of 
east-west fence on the north bank of Eagle Creek. 

No H/C product or odor detected. Refinery workers 
plugged back hole with cuttings. 

H/C = Petroleum hydrocarbon 

40 



LOG OF BORING OS 95-45 
(Page 1 o f 1) 

Of fs i te Borings 1 9 9 5 

Hydrocarbon Study 

Navajo Refining Company 

Artesia, New Mexico 

Date Started: 

Time Started 

Date Completed 

Hole Diameter: 

10/20/95 

0900 (approx.) 

10/20/95 

13" 

Drilling Method: 

Sampling Method: 

Drilled By: 

Logged By: 

: Solid Stem Auger 

: Cuttings 

: Frank's Rathole Srv. 

: D.G. Boyer 

DESCRIPTION 

1 0 " 

1 5 • 

CL 

CL 

2 0 " 

0-6 f t . Top soil (approximate extent) 

6 -10 f t . Clay, damp 

10 f t . Clay, b r o w n , mois t , plastic, some caliche gravels 

10 -12 f t . Caliche gravels, saturated 

12 -15 f t . Clay, b r o w n , plastic 

15-17 f t . Clay, b r o w n , plastic 

17 -20 f t . Clay, b r o w n , plastic 

2 0 - 2 4 f t . Clay grading to sandy clay, saturated, some 
caliche gravel 

25 

3 0 -

35 

Notes: 

Borings placed in field 2 5 0 f t . wes t of Bol ton Road, 
sou th of Eagle Draw, and along nor th-south fenceline 
separat ing crops f rom wooded area. Boring 95-45 
located 6 0 0 f t . nor th of east-west dirt road to f ields. 

No H/C product or odor detected. Refinery workers 
p lugged back hole w i t h cu t t ings . 

H/C = Petroleum hydrocarbon 

4 0 -



LOG OF BORING OS 95-46 
(Page 1 of 1) 

Offs i te Borings 1 9 9 5 

Hydrocarbon Study 

Navajo Refining Company 

Artesia, New Mexico 

Date Started: 

Time Started 

Date Completed 

Hole Diameter: 

10/20/95 

0935 

10/20/95 

13" 

Drilling Method: 

Sampling Method: 

Drilled By: 

Logged By: 

Solid Stem Auger 

Cuttings 

Frank's Rathole Srv. 

D.G. Boyer 

Depth 
in 

Feet 
DESCRIPTION 

10 

15 

20 

ML 

CL 

0-6 f t . Top soil (approximate extent) 

25 

30 

35 

A 

6-8 f t . Clay, l ight b r o w n , plastic, sof t 

8-13 f t . Clay, l ight b r o w n , plastic, so f t , some small 
caliche gravels, water at approximately 11 f t . 

13 -16 f t . Clay, l ight b rown w i t h some silt, plastic, sof t 

16 -19 f t . Clay, light b rown w i t h some silt, plastic, sof t 
small caliche gravels at 1 7 f t . 

19 -26 f t . Clay, so f t , saturated, no gravels, no H/C odor 

Notes: 

Borings placed in field 2 5 0 f t . wes t of Bolton Road, 
sou th of Eagle Draw, and along nor th-south fenceline 
separating crops f rom wooded area. Boring 95 -46 
located 7 0 0 f t . nor th of east-west dirt road to f ields. 

No H/C product or odor detected. Refinery workers 
plugged back hole w i t h cut t ings. 

H/C = Petroleum hydrocarbon 

ch 
in 



LOG OF BORING OS 95-47 
(Page 1 of 1) 

Offs i te Borings 1 9 9 5 

Hydrocarbon Study 

Navajo Refining Company 

Artesia, New Mexico 

Date Started: 

Time Started 

Date Completed 

Hole Diameter: 

10/20/95 
0955 
10/20/95 
13" 

Drilling Method: 

Sampling Method: 

Drilled By: 

Logged By: 

Solid Stem Auger 

Cuttings 

Frank's Rathole Srv. 

D.G. Boyer 

Depth 

Feet 
DESCRIPTION 

5 -

VA 

10 

15 

20 

25 

30 

35 

ML 

CL 

0-6 f t . Top soil (approximate extent) 

6-9 f t . Clay, b rown and wh i te mot t led , caliche gravels 
at 9 f t . 

9-13 f t . Clay, l ight b rown and wh i te , f requent small 
caliche pebbles and gravel, water at approx. 11 f t . 

1 3-1 7 f t . Clay, l ight b r o w n and wh i te , less gravel 
w i t h depth 

1 7-20 f t . Clay and silty clay, occasional caliche gravel 

2 0 - 2 4 f t . Silty clay, sof t 

2 4 - 2 8 f t . Silty clay, so f t (drilling w i t h we igh t of drill 
s tem) , occasional caliche gravel 

Notes: 

Borings placed in field 2 5 0 f t . wes t of Bolton Road, 
sou th of Eagle Draw, and along nor th-south fenceline 
separat ing crops f rom wooded area. Boring 95 -47 
located 5 0 0 f t . nor th of east-west dirt road to fields. 

No H/C product or odor detected. Refinery workers 
p lugged back hole w i t h cu t t ings . 

H/C = Petroleum hydrocarbon 

CO 
in 



ji#i3 it LOG OF BORING OS 95-48 
(Page 1 of 1) 

Offs i te Borings 1 9 9 5 

Hydrocarbon Study 

Navajo Refining Company 

Artesia, New Mexico 

Date Started: : 10/20/95 Drilling Method: : Solid Stem Auger 

Time Started : 1015 Sampling Method: : Cuttings 

Date Completed : 10/20/95 Drilled By: : Frank's Rathole Srv. 

Hole Diameter: : 13" Logged By: : D.G. Boyer 

Depth 
in 

Feet 

G
R

A
P

H
IC

 

U
S

C
S

 

DESCRIPTION 

10 

15 

20 

25 

30 

ML 

CL 

A 

0-6 f t . Top soil (approximate extent) 

6-8 f t . Clay, brown and white mottled 

8-11 ft . Clay, brown and white mottled, soft, small 
caliche gravels, black staining, no H/C odor, water 
at approximately 11 f t . 

11-15 f t . Clay, brown and white mottled, soft 

1 5-1 8 f t . Clay, brown and white mottled, soft 

18-21 ft . Silty clay 

21-26 ft . Clay and silty clay, small caliche gravel 
at 24 f t . 

35 -

Notes: 

Borings placed in field 250 ft . west of Bolton Road, 
south of Eagle Draw, and along north-south fenceline 
separating crops from wooded area. Boring 95-48 
located 400 ft . north of east-west dirt road to fields. 

No H/C product or odor detected. Refinery workers 
plugged back hole with cuttings. 

H/C = Petroleum hydrocarbon 

ro 



LOG OF BORING OS 95-49 

(Page 1 o f 1) 

Of fs i te Borings 1 9 9 5 

Hydrocarbon Study 

Navajo Refining Company 

Artesia, New Mexico 

Date Started: 

Time Started 

Date Completed 

Hole Diameter: 

Drilling Method: : 

Sampling Method: 

Drilled By: 

Logged By: : D.G. Boyer 

Depth 
in 

Feet 
DESCRIPTION 

o -

- Notes: 

5 " 

Boring designated as OS 9 5 - 4 9 was not dril led. It is 
l isted to maintain number ing sequence. 

i o -

15 " 

2 0 " 

25 -

3 
1 

-
\ 3 0 " 
i 

•> 
1 

i 

2 3 5 " 
3 
j 

3 

4 0 " 



Offs i te Borings 1 9 9 5 Date Started: : 10/20/95 Drilling Method: : Solid Stem Auger 

Hydrocarbon Study Time Started : 1040 Sampling Method: : Cuttings 

Navajo Refining Company Date Completed : 10/20/95 Drilled By: : Frank's Rathole Srv. 

Artesia, New Mexico Hole Diameter: : 13" Logged By: : D.G. Boyer 

LOG OF BORING OS 95-50 
(Page 1 of 1) 

Depth 
in 

Feet 
DESCRIPTION 

0 

5 -

10 " 

15 -

2 0 " 

'A 

ML 

CL 

0-6 f t . Top soil (approximate extent) 

6-10 f t . Clay 

10 ft. Clay, light brown and white mottled, soft, plastic 

11-15 ft . Clay, light brown and white mottled, stiff er 
than above, some caliche gravels, hole caving 

1 5-24 ft. Clay grading to clayey silt with depth, small 
caliche gravels at 23 f t . 

25 

30 

35 

40 

Notes: 

Borings placed in field 250 ft . west of Bolton Road, 
south of Eagle Draw, and along north-south fenceline 
separating crops from wooded area. Boring 95-50 
located 300 ft . north of east-west dirt road to fields. 

No H/C product or odor detected. Refinery workers 
plugged back hole with cuttings. 

H/C = Petroleum hydrocarbon 



Offs i te Borings 1 9 9 5 Date Started: : 10/20/95 Drilling Method: : Solid Stem Auger 

Hydrocarbon S tudy Time Started : 1100 Sampling Method: : Cuttings 

Navajo Refining Company Date Completed : 10/20/95 Drilled By: : Frank's Rathole Srv. 

Ar tesia, New Mexico Hole Diameter: : 13" Logged By: : D.G. Boyer 

LOG OF BORING OS 95-51 

(Page 1 of 1) 

Depth 
in 

Feet 
DESCRIPTION 

10" . 

15 

20 " 

25 

30 

35 

4 0 " 

24 

ML 

CL 

0-6 f t . Top soil (approximate extent) 

6-10 f t . Clay 

10-14 f t . Clay, brown and white mottled, stiff 

14-15 ft . Clay, small caliche gravel, saturated, soft 
zone at 14 f t . 

1 5-1 9 f t . Clay, increasing silt 

19-24 ft . Clay, mottled, stiff, some small caliche 
gravels 

Notes: 

Borings placed in field 250 ft. west of Bolton Road, 
south of Eagle Draw, and along north-south fenceline 
separating crops from wooded area. Boring 95-51 
located 200 ft . north of east-west dirt road to fields. 

No H/C product or odor detected. Refinery workers 
plugged back hole with cuttings. 

H/C = Petroleum hydrocarbon 



LOG OF BORING OS 95-52 
(Page 1 of 1) 

Offsite Borings 1995 
Hydrocarbon Study 

Navajo Refining Company 
Artesia, New Mexico 

Date Started: 

Time Started 

Date Completed 

Hole Diameter: 

10/20/95 

1120 

10/20/95 

13" 

Drilling Method: 

Sampling Method: 

Drilled By: 

Logged By: 

Solid Stem Auger 

Cuttings 

Frank's Rathole Srv. 

D.G. Boyer 

Depth 
in 

Feet 
DESCRIPTION 

0 

5 " 

VA 

10-

15 

20 

25 

30" 

35 " 

40 

'A 

ML 

CL 

0-6 f t . Top soil (approximate extent) 

6-10 f t . Clay 

10-12 ft . Clay and silty clay 

1 2-1 6 f t . Clay, silty, gravelly, medium river gravel 

1 6-22 f t . Clay 

Notes: 

Borings placed in field 250 ft. west of Bolton Road, 
south of Eagle Draw, and along north-south fenceline 
separating crops from wooded area. Boring 95-52 
located 50 f t . north of east-west dirt road to fields. 

No H/C product or odor detected, 
plugged back hole with cuttings. 

H/C = Petroleum hydrocarbon 

Refinery workers 



LOG OF BORING OS 95-53 

(Page 1 of 1) 

Offsite Borings 1995 
Hydrocarbon Study 

Navajo Refining Company 
Artesia, New Mexico 

Date Started: 
Time Started 
Date Completed 
Hole Diameter: 

10/20/95 
1140 
10/20/95 
13" 

Drilling Method: 
Sampling Method: 
Drilled By: 
Logged By: 

: Solid Stem Auger 
: Cuttings 
: Frank's Rathole Srv. 
: D.G. Boyer 

Depth 

Feet 
DESCRIPTION 

VA 

10" 

1 5 

20 

25 

30 

35 " 

4 0 " 

21 

ML 

CL 

SP 

CL 

0-6 f t . Top soil (approximate extent) 

6-9 f t . Clay 

9-14 f t . Clay, light brown, stiff, some small caliche 
pebbles 

14-1 5 f t . Sand, fine-grained, saturated 

15- 16 f t . Clay 

16- 19 f t . Clay, sandy, gravelly, light brown, iron 
staining, small river gravels, no H/C odor 

19-22 ft . Clay, silty, stiff 

Notes: 

Borings placed in field 250 ft. west of Bolton Road, 
south of Eagle Draw, and along north-south fenceline 
separating crops from wooded area. Boring 95-53 
located at corner of trees and east-west dirt road to 
fields. 

No H/C product or odor detected. Refinery workers 
plugged back hole with cuttings. 

H/C = Petroleum hydrocarbon 



LOG OF BORING OS 95-54 
(Page 1 of 1) 

Offs i te Borings 1 9 9 5 

Hydrocarbon Study 

Navajo Refining Company 

Artesia, New Mexico 

Date Started: 

Time Started 

Date Completed 

Hole Diameter: 

10/20/95 

1200 (approx.) 

10/20/95 

13" 

Drilling Method: 

Sampling Method: 

Drilled By: 

Logged By: 

Solid Stem Auger 

Cuttings 

Frank's Rathole Srv. 

D.G. Boyer 

Depth 
in 

Feet 
DESCRIPTION 

10 1 

15 

2 0 

ML 

CL 

5 GP 

0-8 f t . Top soil 

8-11 f t . Clay, b r o w n , mot t l ed , so f t , mois t , large areas 
of iron sta in ing, no H/C odor 

11 -15 f t . Clay, b r o w n , st i f f 

1 5-1 7 f t . Clay, gravels at b o t t o m 

17-19 f t . Gravels, river gravel to 2 in . , f lat , rounded, 
l imited auger recovery, saturated 

1 9-21 f t . Gravels as above, possible gravelly clay at 
b o t t o m , auger refusal, ceased boring 

25 -

3 0 -

35 

4 0 

Notes: 

Borings placed in f ield 125 f t . wes t of Bolton Road, 
south of Eagle Draw, and along nor th-south fenceline 
separating crops f rom wooded area. Boring 95 -54 
located 21 3 f t . south of Eagle Creek east-west fence. 

No H/C product or odor detected. Refinery workers 
plugged back hole w i t h cu t t ings . 

H/C = Petroleum hydrocarbon 



LOG OF BORING OS 95-55 
(Page 1 of 1) 

Offs i te Borings 1 9 9 5 

Hydrocarbon Study 

Navajo Refining Company 

Artesia, New Mexico 

Date Started: 

Time Started 

Date Completed 

Hole Diameter: 

10/20/95 

1220 

10/20/95 

13" 

Drilling Method: 

Sampling Method: 

Drilled By: 

Logged By: 

Solid Stem Auger 

Cuttings 

Frank's Rathole Srv. 

D.G. Boyer 

Depth 
in 

Feet 
DESCRIPTION 

10 

15 

20 -

i 

ML 

CL 

0-8 f t . Top soil (approximate extent) 

8 -10 f t . Clay 

10-11 f t . Clay, l ight b r o w n , very st i f f , iron staining 

11-15 f t . Clay, s t i f f , small caliche gravels, sof t and 
saturated at 14 f t . 

1 5-20 f t . Clay, gravels at base 

2 0 - 2 4 f t . Gravelly clay, medium gravels, saturated 

25 

3 0 " 

Notes: 

Borings placed in field 125 f t . wes t of Bolton Road, 
sou th of Eagle Draw, and along nor th-south fenceline 
separating crops f rom wooded area. Boring 95-55 
located 2 8 8 f t . south of Eagle Creek east-west fence. 

No H/C product or odor detected. Refinery workers 
plugged back hole w i t h cut t ings. 

H/C = Petroleum hydrocarbon 

35 

4 0 



LOG OF BORING OS 95-56 

(Page 1 of 1) 

Offsite Borings 1 995 
Hydrocarbon Study 

Navajo Refining Company 
Artesia, New Mexico 

Date Started: 
Time Started 
Date Completed 
Hole Diameter: 

10/20/95 
1235 
10/20/95 
13" 

Drilling Method: 
Sampling Method: 
Drilled By: 
Logged By: 

Solid Stem Auger 
Cuttings 
Frank's Rathole Srv. 
D.G. Boyer 

Depth 
in 

Feet 
DESCRIPTION 

1 0 -

15 

20 

i . 
2a 

ML 

CL 

SC 

CL 

0-6 f t . Top soil (approximate extent) 

6-9 f t . Clay 

9-12 f t . Gravelly clay, light brown to white, caliche 
gravel, saturated 

1 2-1 5 f t . Gravelly clay, gravels grading to small river 
gravels 

15-17 ft. Gravelly clay, limited recovery 

17-20 ft . Gravelly sand and clay, gravels are medium 
sized river gravels 

22-22 ft . Gravelly sand and clay 

22-24 ft . Clay, stiff 

25 

30 

35 

40 

Notes: 

Borings placed in field 125 ft . west of Bolton Road, 
south of Eagle Draw, and along north-south fenceline 
separating crops from wooded area. Boring 95-56 
located 138 ft . south of Eagle Creek east-west fence. 

No H/C product or odor detected. Refinery workers 
plugged back hole with cuttings. 

H/C = Petroleum hydrocarbon 



LOG OF BORING OS 95-57 
(Page 1 of 1 ] 

Offsite Borings 1995 
Hydrocarbon Study 

Navajo Refining Company 
Artesia, New Mexico 

Date Started: 
Time Started 
Date Completed 
Hole Diameter: 

11/01/95 
0820 
11/01/95 
13" 

Drilling Method: 
Sampling Method: 
Drilled By: 
Logged By: 

Solid Stem Auger 
Cuttings 
Frank's Rathole Srv. 
D.G. Boyer 

O 

DESCRIPTION 

ML 0-7 f t . Top soil 

CL 

GC 

GC 

7-11 ft . Caliche clay and gravel, saturated; clay, light 
gray, gravels are caliche gravels 

11-14 f t . Clay, light gray and brown, plastic, moist, 
gravels at 14 ft., no H/C odor. 

14-18 ft . Clayey gravel, river gravel to 3 in., eliptical, 
smooth, rounded 

CL 1 8-19 ft . Clay, light brown, dry, stiff, gravels at top 

19-21 ft . Gravels, medium sized (river?), some clay, 
water rising to ground surface (caving?) 

21-25 ft. Gravels as above, auger refusal at 25 ft. 

3 0 -

35-

Notes: 

Borings placed in field 125 ft . west of Bolton Road, 
south of Eagle Draw, and along north-south fenceline 
separating crops from wooded area. Boring 95-57 
located 1 75 f t . south of Eagle Creek east-west fence. 

No H/C product or odor detected. Refinery workers 
plugged back hole with cuttings. 

H/C = Petroleum hydrocarbon 

40 -



LOG OF BORING OS 95-58 
(Page 1 of 1) 

Offsite Borings 1995 
Hydrocarbon Study 

Navajo Refining Company 
Artesia, New Mexico 

Date Started: 
Time Started 
Date Completed 
Hole Diameter: 

11/01/95 
0900 
11/01/95 
13" 

Drilling Method: 
Sampling Method: 
Drilled By: 
Logged By: 

Solid Stem Auger 
Cuttings 
Frank's Rathole Srv. 
D.G. Boyer 

O 

DESCRIPTION 

10-

15 

20-

25 

ML 0-6 f t . Top soil 

CL 

6-8 f t . Clay 

8-10 f t . Clay, light gray, damp 

10-11 ft . Caliche clay with small caliche gravels 

11-13 f t . Caliche clay with small caliche, moist, 
saturated 

13-1 7 ft. Clay becoming gravelly clay at 1 6 ft. Gravels 
are river gravels with caliche coating 

19-22 ft . Clayey gravel, increasing clay with depth 

22-26 ft . Clayey gravel, increasing clay 

26-28 f t . Clay, chalk color, soft 

30-

35 -

Notes: 

Borings placed in field 1 25 f t . west of Bolton Road, 
south of Eagle Draw, and along north-south fenceline 
separating crops from wooded area. Boring 95-58 
located 250 ft . south of Eagle Creek east-west fence. 

No H/C product or odor detected. Refinery workers 
plugged back hole with cuttings. 

H/C = Petroleum hydrocarbon 

40" 



LOG OF BORING OS 95-59 

(Page 1 of 1) 

Offs i te Borings 1 9 9 5 

Hydrocarbon Study 

Navajo Refining Company 

Artesia, New Mexico 

Date Started: 

Time Started 

Date Completed 

Hole Diameter: 

11/01/95 

0930 

11/01/95 

13" 

Drilling Method: 

Sampling Method: 

Drilled By: 

Logged By: 

Solid Stem Auger 

Cuttings 

Frank's Rathole Srv. 

D.G. Boyer 

O 

DESCRIPTION 

1 0 " , 

15 

25 

3 0 " 

CL 

0-6 f t . Top soil 

6-9 f t . Clay, l ight gray, dry, hard 

9 -10 f t . Clay, chalk color, sl ightly moist 

10 -15 f t . Clay, gray and wh i te , so f t , plastic, water 
at approx. 11 f t . 

1 5-1 8 f t . So f t , no recovery 

18-21 f t . Gravels and gravelly clay 

2 1 - 2 4 f t . Gravels and gravelly clay 

CL 

2 4 - 3 0 f t . Gravels, auger may be pull ing up material 
tha t has sloughed into hole, possible 7-8 f t . tota l 
gravel th ickness 

30 -31 f t . Clay, b r o w n and wh i te , no gravels 

35 -

Notes: 

Borings placed in field 125 f t . wes t of Bolton Road, 
south of Eagle Draw, and along nor th-south fenceline 
separat ing crops f rom wooded area. Boring 95 -59 
located 3 2 5 f t . south of Eagle Creek east-west fence. 

No H/C product or odor detected. Refinery workers 
plugged back hole w i t h cu t t ings . 

H/C = Petroleum hydrocarbon 

4 0 " 



LOG OF BORING OS 95-60 
(Page 1 of 1 ] 

Of fs i te Borings 1 9 9 5 

Hydrocarbon Study 

Navajo Refining Company 

Artesia, New Mexico 

Date Started: 

Time Started 

Date Completed 

Hole Diameter: 

11/01/95 

1000 

11/01/95 

13" 

Drilling Method: 

Sampling Method: 

Drilled By: 

Logged By: 

Solid Stem Auger 

Cuttings 

Frank's Rathole Srv. 

D.G. Boyer 

Depth 
in 

Feet 
DESCRIPTION 

10 

15 

2 0 

25 " 

ML 

CL 

GC 

0-6 f t . Top soil 

6-11 f t . Clay, l ight gray to l ight b r o w n , mot t led 

11 -15 f t . Clay w i t h caliche gravels, chalk wh i te and 
l ight b r o w n , so f t 

15 -17 f t . Clay, gravels at 17 f t . 

17 -19 f t . Gravelly clay w i t h river gravels, rough w i t h 
caliche coat ing 

19-21 f t . Gravelly clay, small (to 0.5 in.) gravels 
at 21 f t . 

2 1 - 2 4 f t . Gravels and clayey gravel, gravel size 
to 4 in. 

2 4 - 2 6 f t . Gravels and clayey gravel, grading to 
gravelly clay and clay at 26 f t . 

2 6 - 2 7 f t . Clay, b r o w n , very st i f f 

3 0 

35 

Notes: 

Borings placed in field 125 f t . wes t of Bolton Road, 
sou th of Eagle Draw, and along nor th-south fenceline 
separat ing crops f rom wooded area. Boring 9 5 - 6 0 
located 4 0 0 f t . south of Eagle Creek east-west fence. 

No H/C product or odor detected. Refinery workers 
plugged back hole w i t h cut t ings. 

H/C = Petroleum hydrocarbon 

4 0 



LOG OF BORING OS 95-61 
(Page 1 of 1 ] 

Offsite Borings 1995 
Hydrocarbon Study 

Navajo Refining Company 
Artesia, New Mexico 

Date Started: 
Time Started 
Date Completed 
Hole Diameter: 

11/01/95 
1025 
11/01/95 
13" 

Drilling Method: 
Sampling Method: 
Drilled By: 
Logged By: 

Solid Stem Auger 
Cuttings 
Frank's Rathole Srv. 
D.G. Boyer 

Depth 
in 

Feet 
DESCRIPTION 

5 " 

10 

15 

20 

25 

ML 

CL 

0-6 f t . Top soil 

6-8 f t . Clay, light brown and gray, mottled, damp 

8-10 ft . Clay and caliche clay with caliche gravels, 
saturated, no H/C odor 

10-14 f t . Clay and gravelly clay, very soft, gravel size 
to 2 in., caliche nodules on gravels 

14-18 ft . Gravelly clay, soft, gravels pea sized 

1 8-20 ft. Gravelly clay 

20-22 f t . Clay, brown, plastic, stiff, occasional 
caliche inclusions 

22-27 ft. Clay with caliche, mottled, very stiff 

30 

3 5 " 

40 

Notes: 

Borings placed in field 125 ft. west of Bolton Road, 
south of Eagle Draw, and along north-south fenceline 
separating crops from wooded area. Boring 95-61 
located 475 ft . south of Eagle Creek east-west fence. 

No H/C product or odor detected. Refinery workers 
plugged back hole with cuttings. 

H/C = Petroleum hydrocarbon 



LOG OF BORING OS 95-BR-01 
(Page 1 of 1) 

Offsite Borings 1995 
Hydrocarbon Study 

Navajo Refining Company 
Artesia, New Mexico 

Date Started: 
Time Started 
Date Completed 
Hole Diameter: 

10/31/95 
a.m. 
10/31/95 
13" 

Drilling Method: 
Sampling Method: 
Drilled By: 
Logged By: 

Solid Stem Auger 
Cuttings 
Frank's Rathole Srv. 
D.G. Boyer 

Depth 
in 

Feet 
DESCRIPTION 

0 

5 -

,.i 
15 

2 0 " 

25 

3 0 " 

35 

1 

ML 

CL 

0-8 f t . Top soil 

8-13 f t . Clay, gray brown, damp 

1 3-1 8 f t . Clay grading to clayey silt, saturated 

1 8-22 f t . Silty clay grading to clay, light brown, stiff, 
no gravels or H/C odor 

22-25 ft. Clay, brown, stiff, plastic, occasional 3/4 in. 
caliche gravels at 23 ft. 

25-28 f t . Clay, brown, stiff, plastic 

40 

Notes: 

Borings placed in field east of Bolton Road and south 
of Eagle Draw. Borings located along north-south 
line approximately 200 ft. east of Bolton Rd. and 
intermediate between piezometers NP-1 and NP-2. 
Boring 95-BR-01 located 13 f t . north of south 
boundary fence. 

No H/C product or odor detected. Refinery workers 
plugged back hole with cuttings. 

H/C = Petroleum hydrocarbon 



LOG OF BORING OS 95-BR-02 
(Page 1 of 1] 

Offsite Borings 1995 
Hydrocarbon Study 

Navajo Refining Company 
Artesia, New Mexico 

Date Started: 
Time Started 
Date Completed 
Hole Diameter: 

10/31/95 
a.m. 
10/31/95 
13" 

Drilling Method: 
Sampling Method: 
Drilled By: 
Logged By: 

Solid Stem Auger 
Cuttings 
Frank's Rathole Srv. 
D.G. Boyer 

DESCRIPTION 

10-

20-

25 ' 

ML 0-6 f t . Top soil (approximate extent) 

SC 

SP 

6-8 f t . Clay 

8-12 f t . Clay, damp, saturated 

12-15 f t . Clay, brown, 

1 5-1 8 f t . Sandy silt, light brown, sand very 
fine-grained 

18-23 ft . Sand, light brown, fine-grained with some 
clay, saturated 

23-27 ft . Sand, light brown, fine-grained, small 
gravels at 27 f t . 

CL 27-29 ft . Clay, brown 

30-

3 5 ' 

Notes: 

Borings placed in field east of Bolton Road and south 
of Eagle Draw. Borings located along north-south 
line approximately 200 ft . east of Bolton Rd. and 
intermediate between piezometers NP-1 and NP-2. 
Boring 95-BR-02 located 88 f t . north of south 
boundary fence. 

No H/C product or odor detected. Refinery workers 
plugged back hole with cuttings. 

H/C = Petroleum hydrocarbon 

40" 



LOG OF BORING OS 95-BR-03 

(Page 1 of 1 ] 

Offsite Borings 1 995 
Hydrocarbon Study 

Navajo Refining Company 
Artesia, New Mexico 

Date Started: 
Time Started 
Date Completed 
Hole Diameter: 

10/31/95 
a.m. 
10/31/95 
13" 

Drilling Method: 
Sampling Method: 
Drilled By: 
Logged By: 

Solid Stem Auger 
Cuttings 
Frank's Rathole Srv. 
D.G. Boyer 

DESCRIPTION 

10-

15 

20-

25 • 

CL 

CL 

0-6 f t . Top soil, clayey 

6-9 f t . Clay and gravelly clay, water at 9 f t . 

9-1 3 f t . Clay, brown to light gray, no H/C odor 

13-17 ft . Silty clay with some sand, soft 

1 7-20 f t . Clayey silt, light brown, dry 

20-23 f t . Clay with some caliche clay, dry at 23 f t . 

23-26 ft . Clay, light brown to light gray, hard, dry 

26-29 ft . Clay, light brown to light gray 

30" 

35-

Notes: 

Borings placed in field east of Bolton Road and south 
of Eagle Draw. Borings located along north-south 
line approximately 200 ft . east of Bolton Rd. and 
intermediate between piezometers NP-1 and NP-2. 
Boring 95-BR-03 located 1 63 f t . north of south 
boundary fence. 

No H/C product or odor detected. Refinery workers 
plugged back hole with cuttings. 

H/C = Petroleum hydrocarbon 

40 -



LOG OF BORING OS 95-BR-04 
(Page 1 of 1) 

Offsite Borings 1995 
Hydrocarbon Study 

Navajo Refining Company 
Artesia, New Mexico 

Date Started: 
Time Started 
Date Completed 
Hole Diameter: 

10/31/95 
a.m. 
10/31/95 
13" 

Drilling Method: 
Sampling Method: 
Drilled By: 
Logged By: 

Solid Stem Auger 
Cuttings 
Frank's Rathole Srv. 
D.G. Boyer 

Depth 
in 

Feet 
DESCRIPTION 

10 

15 

2 0 " 

25 

ML 

CL 

30 

35 

40 

0-7 f t . Top soil, clayey 

8-9 f t . Clay with small pebbles, saturated 

9-11 ft . Clay, light gray, moist, very plastic, 
no H/C odor 

11-19 f t . Clay, light gray to brown, very stiff 
except soft at 19 ft. 

19-21 ft . Clay, gray to brown, stiff 

21-23 ft. Clay, gray to greenish gray 

23-29 ft . Clay, gray, chalk-colored caliche at bottom 

Notes: 

Borings placed in field east of Bolton Road and south 
of Eagle Draw. Borings located along north-south 
line approximately 200 ft . east of Bolton Rd. and 
intermediate between piezometers NP-1 and NP-2. 
Boring 95-BR-04 located 238 ft . north of south 
boundary fence. 

No H/C product or odor detected. Refinery workers 
plugged back hole with cuttings. 

H/C = Petroleum hydrocarbon 



LOG OF BORING OS 95-BR-05 

(Page 1 of 1) 

Offsite Borings 1995 
Hydrocarbon Study 

Navajo Refining Company 
Artesia, New Mexico 

Date Started: 
Time Started 
Date Completed 
Hole Diameter: 

10/31/95 
a.m. 
10/31/95 
13" 

Drilling Method: 
Sampling Method: 
Drilled By: 
Logged By: 

: Solid Stem Auger 
: Cuttings 
: Frank's Rathole Srv. 
: D.G. Boyer 

Depth 
in 

Feet 
DESCRIPTION 

5 " 

10 

15 

20 

25 

ML 

CL 

0-6 f t . Top soil, clayey 

6-9 f t . Clay, gray and brown, soft at 7 f t . 

9-13 f t . Clay, gray and brown, no water 

1 3-1 7 f t . Clay, gray and brown, plastic, swelling, 
no water 

1 7-19 f t . Gravelly clay, gravel to 1.5 in, smooth, 
damp, slightly sandy and saturated at 19 ft. 

19-21 ft . Gravelly clay with increasing small gravels 

21-23 f t . Clay, light brown 

23-26 ft . Gravelly clay, gravels present in silty-clay 
matrix, stiff 

26-27 ft . Caliche clay, chalk color, hard, dry to damp 

30 

3 5 " 

40 

Notes: 

Borings placed in field east of Bolton Road and south 
of Eagle Draw. Borings located along north-south 
line approximately 200 f t . east of Bolton Rd. and 
intermediate between piezometers NP-1 and NP-2. 
Boring 95-BR-05 located 313 ft . north of south 
boundary fence. 

No H/C product or odor detected. Refinery workers 
plugged back hole with cuttings. 

H/C = Petroleum hydrocarbon 



LOG OF BORING OS 95-BR-06 
(Page 1 of 1) 

Offsite Borings 1995 
Hydrocarbon Study 

Navajo Refining Company 
Artesia, New Mexico 

Date Started: 
Time Started 
Date Completed 
Hole Diameter: 

10/31/95 
1110 
10/31/95 
13" 

Drilling Method: 
Sampling Method: 
Drilled By: 
Logged By: 

Solid Stem Auger 
Cuttings 
Frank's Rathole Srv. 
D.G. Boyer 

Depth 
in 

Feet 
DESCRIPTION 

1 
10 

15 

2 0 " 

25 

30 

35 

ML 

CL 

0-7 f t . Top soil, clayey 

7-9 f t . Clay, light gray and brown, damp at 7 f t . 

9-14 f t . Clay, light gray and brown, wet at 13 ft. 

14-17 ft . Clay, light gray and brown, no free water 

1 7-22 f t . Clay, light gray and brown, some gravel 
imbedded in matrix at 21 f t . 

22-25 ft. Clay, soft from 22-24 ft., saturated 

25-28 f t . Clay, chalk color, small caliche gravel at 25 ft 

40 

Notes: 

Borings placed in field east of Bolton Road and south 
of Eagle Draw. Borings located along north-south 
line approximately 200 ft . east of Bolton Rd. and 
intermediate between piezometers NP-1 and NP-2. 
Boring 95-BR-06 located 388 ft . north of south 
boundary fence. 

No H/C product or odor detected. Refinery workers 
plugged back hole with cuttings. 

H/C = Petroleum hydrocarbon 



LOG OF BORING OS 95-BR-07 
(Page 1 of 1) 

Offsite Borings 1995 
Hydrocarbon Study 

Navajo Refining Company 
Artesia, New Mexico 

Date Started: 
Time Started 
Date Completed 
Hole Diameter: 

10/31/95 
1125 
10/31/95 
13" 

Drilling Method: 
Sampling Method: 
Drilled By: 
Logged By: 

Solid Stem Auger 
Cuttings 
Frank's Rathole Srv. 
D.G. Boyer 

Depth 
in 

Feet 
DESCRIPTION 

10 

15 

20 

ML 

CL 

0-6 f t . Top soil (approximate extent) 

6-8 ft. Clay with caliche gravels 

8-10 f t . Clay, light gray, very stiff, dry, no H/C odor 

10-14 ft . Clay and caliche clay with small caliche 
gravels and crystals, no water 

14-17 ft . Caliche clay, grading to clay at 15 ft., light 
brown, very stiff, dry 

17-19 f t . Clay and caliche clay, moisture in borehole 

19- 20 f t . Caliche clay, very hard 

20- 23 f t . Caliche clay, saturated in places 

25 

30 

35 

40 

Notes: 

Borings placed in field east of Bolton Road and south 
of Eagle Draw. Borings located along north-south 
line approximately 200 ft . east of Bolton Rd. and 
intermediate between piezometers NP-1 and NP-2. 
Boring 95-BR-07 located 463 ft . north of south 
boundary fence. 

No H/C product or odor detected. Refinery workers 
plugged back hole with cuttings. 

H/C = Petroleum hydrocarbon 



LOG OF BORING OS 95-BR-08 
(Page 1 of 1) 

Offsite Borings 1995 
Hydrocarbon Study 

Navajo Refining Company 
Artesia, New Mexico 

Date Started: 
Time Started 
Date Completed 
Hole Diameter: 

10/31/95 
1145 (approx.) 
10/31/95 
13" 

Drilling Method: 
Sampling Method: 
Drilled By: 
Logged By: 

Solid Stem Auger 
Cuttings 
Frank's Rathole Srv. 
D.G. Boyer 

Depth 
in 

Feet 
DESCRIPTION 

10 

15 

++++ mca ++++ 
20 

25 

30 

35 

40 

ML 

CL 

GC 

CL 

0-6 ft. Top soil (approximate extent) 

6-8 f t . Clay, saturated at 8 f t . 

8-1 2 f t . Clay with caliche gravels in matirx 

12-16 ft. Clay, soft at 16 f t . 

16-18 ft . Clay 

18-20 ft . Caliche, white, hard 

20-22 ft . Caliche gravels, saturated 

22-26 ft . Clay, gray and brown, stiff 

Notes: 

Borings placed in field east of Bolton Road and south 
of Eagle Draw. Borings located along north-south 
line approximately 200 ft . east of Bolton Rd. and 
intermediate between piezometers NP-1 and NP-2. 
Boring 95-BR-08 located 538 ft. north of south 
boundary fence. 

No H/C product or odor detected. Refinery workers 
plugged back hole with cuttings. 

H/C = Petroleum hydrocarbon 



LOG OF BORING OS 95-BR-09 

(Page 1 of 1) 

Offsite Borings 1995 
Hydrocarbon Study 

Navajo Refining Company 
Artesia, New Mexico 

Date Started: 
Time Started 
Date Completed 
Hole Diameter: 

10/31/95 
1400 
10/31/95 
13" 

Drilling Method: 
Sampling Method: 
Drilled By: 
Logged By: 

Solid Stem Auger 
Cuttings 
Frank's Rathole Srv. 
D.G. Boyer 

Depth 
in 

Feet 
DESCRIPTION 

10 

15 

20 

25 

ML 

CL 

0-6 f t . Top soil 

6-10 f t . Clay with small caliche gravels, saturated 
at 10 f t . 

10-14 ft . Gravelly clay, caliche gravels in clay matrix, 
some up to 3 in. 

14-1 7 f t . Clay, brown, stiff, very few gravels 

1 7-20 f t . Caliche clay with caliche gravels, saturated 

20-24 ft . Caliche clay, hard, dry 

24-27 ft . Caliche clay, very hard 

3 0 " 

35 " 

Notes: 

Borings placed in field east of Bolton Road and south 
of Eagle Draw. Borings located along north-south 
line approximately 200 ft . east of Bolton Rd. and 
intermediate between piezometers NP-1 and NP-2. 
Boring 95-BR-09 located 613 ft. north of south 
boundary fence. 

No H/C product or odor detected. Refinery workers 
plugged back hole with cuttings. 

H/C = Petroleum hydrocarbon 

4 0 -



LOG OF BORING OS 95-BR-10 
(Page 1 of 1) 

Offsite Borings 1995 
Hydrocarbon Study 

Navajo Refining Company 
Artesia, New Mexico 

Date Started: 
Time Started 
Date Completed 
Hole Diameter: 

10/31/98 
1430 
10/31/95 
13" 

Drilling Method: 
Sampling Method: 
Drilled By: 
Logged By: 

: Solid Stem Auger 
: Cuttings 
: Frank's Rathole Srv. 
: D.G. Boyer 

Depth 
in 

Feet 
DESCRIPTION 

10 

15 

20 

25 

ML 

CL 

0-6 f t . Top soil (approximate extent) 

6-12 f t . Clay 

12-14 f t . Caliche clay with caliche gravel, soft 

14-1 7 f t . Silty clay 

1 7-20 f t . Clay and caliche clay, dry 

20-24 f t . Clay and caliche clay 

24-27 ft. Clay and caliche clay, occasional caliche 
gravel 

3 0 -

35 

Notes: 

Borings placed in field east of Bolton Road and south 
of Eagle Draw. Borings located along north-south 
line approximately 200 ft . east of Bolton Rd. and 
intermediate between piezometers NP-1 and NP-2. 
Boring 95-BR-10 located 688 ft . north of south 
boundary fence. 

No H/C product or odor detected. Refinery workers 
plugged back hole with cuttings. 

H/C = Petroleum hydrocarbon 

4 0 " 



LOG OF BORING OS 95-BR-11 

(Page 1 of 1) 

Offsite Borings 1995 
Hydrocarbon Study 

Navajo Refining Company 
Artesia, New Mexico 

Date Started: 
Time Started 
Date Completed 
Hole Diameter: 

10/31/95 
1500 (approx.] 
10/31/95 
13" 

Drilling Method: 
Sampling Method: 
Drilled By: 
Logged By: 

Solid Stem Auger 
Cuttings 
Frank's Rathole Srv. 
D.G. Boyer 

Depth 
in 

Feet 
DESCRIPTION 

10 

15 

20 

25 

30 

35 

40 

A 

ML 

CL 

0-6 f t . Top soil (approximate extent) 

6-9 f t . Clay, caliche gravels at 8 f t . , saturated 

9-14 f t . Clay, light brown, hard 

14-17 ft . Caliche clay, hard, dry 

17-20 ft . Clay and caliche clay 

20-24 ft . Clay and caliche clay, occasional gravel 

24-28 ft . Clay and caliche clay 

Notes: 

Borings placed in field east of Bolton Road and south 
of Eagle Draw. Borings located along north-south 
line approximately 200 ft . east of Bolton Rd. and 
intermediate between piezometers NP-1 and NP-2. 
Boring 95-BR-11 located 763 f t . north of south 
boundary fence. 

No H/C product or odor detected. Refinery workers 
plugged back hole with cuttings. 

H/C = Petroleum hydrocarbon 



LOG OF BORING OS 96-01 

(Page 1 of 1) 
Offsite Borings 1996 
Hydrocarbon Study 

EM Survey Verification 

Navajo Refining Company 

Artesia, New Mexico 

Date Drilled 
Time Start, Finish 
Transect & Location 
Hole Diameter 

10/29/96 
1320, 1700 
#3, 135 ft. South 
6 inch 

Drilling Method 
Drill Equipment 
Drilled By 
Logged By 

Hollow Stem Auger 
Ingersoll-Rand A-300 
Atkins Eng. Assoc. 
D.G. Boyer 

Depth 
in 

Feet 

I c o -
UJ (C 
t— 
2 

J j S 

10 -

i3! 
a 
E 
ro 
co 

Sample 
From: 

Sample 
Taken? 

Sample 
Interval 

(ft) 

Blow 
Count 

per foot 
Recvy. 

(ft) 

Sample Condition: 

I X I Remoulded 

^77? Undisturbed 

i I Lost 

r a ~ j Rock Core 

Sample From: 

SS Split Spoon 

ST Shelby Tube 

CT Auger Cuttings 

CB 5 ft. Core Barrel 

DESCRIPTION 

15 

20 

25 

30 

35 

CT 
0-5 ft. Surface soil, silty clay, light brown, slightly 
moist, very plastic, sample from cuttings, no H/C odor 

SS No 8/12 2 

5-7 ft. Silty clay, very light brown, slightly moist, some 
crystals (gypsum?) in clay, softer at 7 ft, no H/C odor 

i SS Bagged 7-9 8/15 2 

7-9 ft. Silty clay, dark brown, becoming light brown 
at 9', frequent small crystals, no H/C odor 

SS No 11/18 2 
CL 

9-11 ft. Clay, mottled light brown to light gray, dry, 
crumbly, small crystals in clay, no H/C odor 

% 

1 
ss 

ss 

No 

No 

10/21 

5/11 

2 

1 

CL 
11-11.5 ft. SAA w/increasing clay and lighter color 
11.5-13 ft. Clay and crystals, no H/C odor 

13-15 ft. Clay, light brown, plastic, less crystals, 
no H/C odor 

V/ 

1 ss No 5/7 1.6 

15-17 ft. Silty clay (1.2'), brown, slightly moist, plastic 
Clay (0.4'), white & gray mottled, moist, plastic, 
no H/C odor, water at approx. 16 ft. 

1 ss No 5/6 2 ' / 
17- 18 ft. Clay, soft, moist, w/gray caliche gravel 1/2-
3/4" at 18' 
18- 19 ft. Clay, dry, brown, no H/C odor 

ss No 7/31 1.8 
/ / 
/ ) 

19-20.8 ft. Clay, brown, stiff, slightly moist, 
no H/C odor 

-frP- /20.8-21 ft, Gravel, gray (limestone), sized 1/4-1" \ 

ss Bagged 
21-22 

14/27 2 
\ SM 21-22 ft. Silty sand, brown, very fine grained 

ss Bagged 
22-23 

14/27 2 
GC 22-23 ft. Clayey gravel, sized 1/4-1.5", no H/C odor 

/ / , 
ss No 11/33 1.4 . % j. 

GM 

23-25 ft. Gravel, varying sizes as above, silty sand 
matrix, no H/C odor 

1 ss No 19/50 1.1 •.f.r. 

• *• \. 
v° • ? i-

GM 
25-27 ft. Gravel with silt and very fine grained sand, 
some clay, no H/C odor 

ss No 45/9 1.3 Ky 
GC 27-28.4 ft. Clayey gravel (0.7') 

1 ss No 7/9 1.8 CL 
Clay (0.6'), brown, stiff no H/C odor 
29-31 ft. Clay, brown, some silt, slightly moist, 
caliche gravel at 30.5', no H/C odor 

/ / 
Notes: 
Boring 96-01 located in field northeast of well KWB-1, 
155 ft. south of the Eagle Creek fence and 424 ft. east of 
electric fence. At completion, drillers plugged back hole 
with cuttings. 

H/C = Petroleum hydrocarbon 



LOG OF BORING OS 96-02 

(Page 1 of 1) 
Offsite Borings 1996 
Hydrocarbon Study 

EM Survey Verification 

Navajo Refining Company 

Artesia, New Mexico 

Date Drilled 
Time Start, Finish 
Transect & Location 
Hole Diameter 

10/30/96 
0710, 0945 
#5, 250 ft. South 
6" 

Drilling Method 
Drill Equipment 
Drilled By 
Logged By 

Hollow Stem Auger 
Ingersoll-Rand A-300 
Atkins Eng. Assoc. 
D.G. Boyer 

Depth 

Feet 

5 -

10 -

15 -

20 

25 

Sample 
From: 

Sample 
Taken? 

Sample 
Interval 

(ft) 

Blow 
Count 

per foot 
Recvy. 

(ft) 

Sample Condition: 

P > ^ | Remoulded 

T77~\ Undisturbed 

r a ~ 4 Rock Core 

Sample From: 

SS Split Spoon 

ST Shelby Tube 

CT Auger Cuttings 

CB 5 ft. Core Barrel 

DESCRIPTION 

7 

/ / / 

30 

35 -

CT 

SS 

SS 

ss 

ss 

ss 

ss 

ss 

ss 

No 

No 

No 

No 

No 

No 

No 

No 

22-23-

5/7 

3/4 

4/9 

7/11 

10/4 

6/9 

5/9 

7/8 

1.6 

1.5 

0.6 

1.4 

CL 

0-14 ft. Silty clay, moist at 14 ft., log from cuttings, 
no H/C odor 

GC 

CL 

14-16 ft. Silty clay, light brown, moist, soft, plastic, 
single caliche gravels (cemented) at 15.5 and 16', 
water at approx. 16', no H/C odor 
16-18 ft. Siltly clay to clay, brown, slightly moist to 
moist, caliche gravel and clay zone from 16.6-16.8', 
wet where gravels, no H/C odor 
18-20 ft. Clay, light brown, slightly moist, plastic, 
some silt and very fine-grained sand, single gravel in 
matix at 19.5', no H/C odor 
20-22 ft. Clay, brown, stiff, plastic, occasional single 
gravel, gravelly clay at 21.8', no H/C odor 

22-23 ft. Clayey gravel (0.4'), gravel chips may be 
due to hammering, no H/C odor 

Clay (0.2'), brown, stiff, very plastic, no H/C odor 
24-26 ft. Silty clay(0.7'), light brown, moist. Clay(0.7") 
brown, stiff, very plastic, no H/C odor 

26-28 ft. Clay, brown, stiff, plastic, single caliche 
gravel at 28', no H/C odor 

28-30 ft. Same as above, occasional caliche gravels, 
no H/C odor 

Notes: 

Boring 96-02 located in field northeast of well KWB-1, 
270 ft. south of the Eagle Creek fence and 700 ft. 
east of electric fence. At completion, drillers plugged 
back hole with cuttings. 

H/C = Petroleum hydrocarbon 



LOG OF BORING OS 96-03 

(Page 1 of 1) 
Offsite Borings 1996 
Hydrocarbon Study 

EM Survey Verification 

Navajo Refining Company 

Artesia, New Mexico 

Date Drilled 
Time Start, Finish 
Transect & Location 
Hole Diameter 

10/30/96 
1020,1500 
#6, 180 ft. South 
6" 

Drilling Method 
Drill Equipment 
Drilled By 
Logged By 

Hollow Stem Auger 
Ingersoll-Rand A-300 
Atkins Eng. Assoc. 
D.G. Boyer 

Depth 
in 

Feet 

5-

10 -

15 

20 -

25 

30 

35 -

Q. 
E 
co 
co 

Sample 
From: 

Sample 
Taken? 

Sample 
Interval 

(ft) 

Blow 
Count 

per foot 
Recvy. 

(ft) 

Sample Condition: 

[ X I Remoulded 

fTZR Undisturbed 

[ m ~ j Rock Core 

Sample From: 

SS Split Spoon 

ST Shelby Tube 

CT Auger Cuttings 

CB 5 ft. Core Barrel 

DESCRIPTION 

40 

45 -

77, 

CT 

SS 

SS 

SS 

ss 

ss 

ss 

ss 

ss 

ss 

ss 

ss 

No 

No 

No 

Yes 

No 

No 

No 

No 

No 

No 

No 

22-24 

3/4 

4/10 

9/26 

9/16 

21/60 

11/41 

36/34 

35/50 

33/69 

5/48 

31/47 

1.6 

1.5 

1.6 

1.6 

2 

2 

2 

1.5 

1.5 

0.6 

1.5 

CL 

SM 

SP 

SP 

GC 

0-16 ft. Silty clay to clay, thin caliche zone reported 
by driller at approx. 13 ft., log from cuttings, 
no H/C odor 

16-18 ft. Clay (1.2'), soft, plastic, occassional single gravel, 
caliche clay (0.4'), chalk color, soft, gravelly, no H/C odor 

18-20 ft. Clay, brown, soft, plastic at top, becoming stiff, 
dry at bottom, some white streaking, no H/C odor 

20-21 ft. Clay (0.8'), brown, no H/C odor 

/21-22 tt. Silty sand, brown, sand v. fine-grained, little 
clay, single gravel at interface, saturated, no odor 
22-24 ft. Sand, brown, very fine-grained, little clay, 
clean, no H/C odor 
24-25.3 ft. Sand, same as above, no H/C odor 

Z25.3-25.5 ft. Sandy clay, no H/C odor 
2B.5-26 ft. Clayey gravel, sand/clay matrix, no odor 
26-28 ft. Sand, brown, very fine-grained (may be 
backflow), gravel in tip, no H/C odor 
28-29 ft. Sand, same as above (backflow?), no odor 
29- 30 tt. Gravel, as above with cobbles, no HC odor 
30- 32 ft. Gravel, same as above with broken cobble 
pieces, no H/C odor 

GP 

'32-34 ft. Gravel, same as above, gravel cleaner, less 
clay, variable sized, smaller gravels well rounded, 
no H/C odor, blow count 33-34 ft. for 10" interval 
34-36 ft. Hole filled in 1', fine to medium sand inside 
spoon to 1.4', gravels (0.6'), gravel lodged in 
spoon tip, no H/C odor 

CH 
36-38 ft. Gravels (0.1'), clay (1.4'), chalk color, very 
stiff ("fat" clay), no H/C odor 

Notes: 

Boring 96-03 located in field northeast of well KWB-1, 
200 ft. south of the Eagle Creek fence and 849 ft. east of 
electric fence. At completion, drillers plugged back hole with 
cuttings. 

H/C = Petroleum Hydrocarbon 



LOG OF BORING OS 96-04 

(Page 1 of 1) 
Offsite Borings 1996 
Hydrocarbon Study 

EM Survey Verification 

Navajo Refining Company 

Artesia, New Mexico 

Date Drilled 
Time Start, Finish 
Transect & Location 
Hole Diameter 

10/30/96 
1551, 1615 
Not Applicable 
6" 

Drilling Method 
Drill Equipment 
Drilled By 
Logged By 

Hollow Stem Auger 
Ingersoll-Rand A-300 
Atkins Eng. Assoc. 
D.G. Boyer 

Depth 
in 

Feet 

5 -

10 -

CO 

a 
CL 
E 
ra 
co 

Sample 
From: 

Sample Condition Sample From: 

I X I Remoulded SS Split Spoon 

\ / / A Undisturbed ST Shelby Tube 

i i Lost CT Auger Cuttings 

\~m~\ Rock Core CB 5 ft. Core Barrel 

DESCRIPTION 

X c 

2 

15 -

20 -

25 

30 -

CT 

CT 

CT 

y-y 

CT 

CT 

CL 

GC 

CL 

GW 

CL 

0-5 ft. Silty clay, brown, no H/C odor 

5-11 ft. Clay and silty clay, light brown; small, 
rounded gravels at 7 ft. 

11-12 ft. Gravels 

12-15 ft. Clay, soft, plastic 

15-19 ft. River gravels, limestone, to 3" diameter, 
water at 15 ft., no H/C odor 

19-27 ft. Silty Clay, saturated, no H/C odor 

Notes: 

Boring 96-04 located in field northeast of well KWB-1, 670 ft. 
south of the Eagle Creek fence and 150 ft. east of electric 
fence. At completion, drillers plugged back hole with cuttings. 
H/C = Petroleum Hydrocarbon 



LOG OF BORING OS 96-05 

(Page 1 of 1) 
Offsite Borings 1996 
Hydrocarbon Study 

EM Survey Verification 

Date Drilled : 10/30/96 Drilling Method : Hollow Stem Auger 
Time Start, Finish : 1630, 1650 Drill Equipment : Ingersoll-Rand A-300 
Transect & Location : Not Applicable Drilled By : Atkins Eng. Assoc. 
Hole Diameter : 6" Logged By : D.G. Boyer 

Navajo Refining Company 

Date Drilled : 10/30/96 Drilling Method : Hollow Stem Auger 
Time Start, Finish : 1630, 1650 Drill Equipment : Ingersoll-Rand A-300 
Transect & Location : Not Applicable Drilled By : Atkins Eng. Assoc. 
Hole Diameter : 6" Logged By : D.G. Boyer 

Artesia, New Mexico 

Date Drilled : 10/30/96 Drilling Method : Hollow Stem Auger 
Time Start, Finish : 1630, 1650 Drill Equipment : Ingersoll-Rand A-300 
Transect & Location : Not Applicable Drilled By : Atkins Eng. Assoc. 
Hole Diameter : 6" Logged By : D.G. Boyer 

Depth 
in 

Feet 

10 

J2 
Q . 
E 
to 
co 

Sample 
From: 

Sample Condition Sample From: 

I X I Remoulded SS Split Spoon 

\ / / / \ Undisturbed ST Shelby Tube 

Lost CT Auger Cuttings 

\~m~\ Rock Core CB 5 ft. Core Barrel 

DESCRIPTION 

15 -

20 

25-

30-

CT 

CT 

CT 

CL 

GC 

CL 

'A 

0-5 ft. Silty clay, dry 

5-10 ft. Clay, light brown, damp at 10 ft., no H/C odor 

10-13 ft. Clay, light brown 

13-15 ft. Gravel at approx. 13 ft., no H/C odor 

15-19 ft. Gravel, clay matrix(?), not making as much 
water as 96-03, no H/C odor 

20-23 ft. Clay, some water, no H/C odor 

Notes: 

Boring 96-05 located in field northeast of well KWB-1, 
620 ft. south of the Eagle Creek fence and 300 ft. 
east of electric fence. At completion, drillers plugged 
back hole with cuttings. 

H/C = Petroleum Hydrocarbon 



Offsite Borings 1996 
Hydrocarbon Study 

EM Survey Verification 

Navajo Refining Company 

Artesia, New Mexico 

LOG OF BORING OS 96-06 

(Page 1 of 1) 

Date Drilled 

Time Start, Finish 

Transect & Location 

Hole Diameter 

10/31/96 

0730,0810 

Not Applicable 

6" 

Drilling Method 

Drill Equipment 

Drilled By 

Logged By 

Hollow Stem Auger 

Ingersoll-Rand A-300 

Atkins Eng. Assoc. 

D.G. Boyer 

Depth 
in 

Feet 

x o 

2 

.5 a 

• 

10 -

15 

Q. 
E 
ro 
co 

Sample 
From: 

Sample Condition: Sample From: 

I X I Remoulded SS Split Spoon 

\ / / A Undisturbed ST Shelby Tube 

Lost CT Auger Cuttings 

r *^n Rock Core CB 5 ft. Core Barrel 

DESCRIPTION 

20 

25 

30 

CT 

CT 

CT 

CT 

CL 

GW 

GC 

CL 

0-5 ft. Topsoil, silty clay, brown, no H/C odor 

5-10 ft. Clay, light brown to chalk color, no H/C odor 

10-15 ft. Gravel, river gravel 2-3" diameter, water at 
approx. 12 ft., no H/C odor 

15-20 ft. Gravel, matrix uncertain (clay?), no H/C odor 

20-24 ft. Gravel, no H/C odor 

24-25 ft. Clay, no H/C odor 

Notes: 

Boring 96-06 located in field northeast of well KWB-1, 
620 ft. south of the Eagle Creek fence and 150 ft. 
east of electric fence. At completion, drillers plugged 
back hole with cuttings. 

H/C = Petroleum Hydrocarbon 



LOG OF BORING OS 96-07 

(Page 1 of 1) 
Offsite Borings 1996 
Hydrocarbon Study 

EM Survey Verification 

Navajo Refining Company 

Artesia, New Mexico 

Date Drilled 

Time Start, Finish 

Transect & Location 

Hole Diameter 

10/31/96 

0820, 0840 

Not Applicable 

6" 

Drilling Method 

Drill Equipment 

Drilled By 

Logged By 

: Hollow Stem Auger 

: Ingersoll-Rand A-300 

: Atkins Eng. Assoc. 

: D.G. Boyer 

Depth 
in 

Feet 

5 -

10 

15 

m 
a> 
o. 
E 
ra 
co 

Sample 
From: 

Sample Condition: Sample From: 

I X I Remoulded SS Split Spoon 

|/VV| Undisturbed ST Shelby Tube 

I U Lost CT Auger Cuttings 

l~m~\ Rock Core CB 5 ft. Core Barrel 

DESCRIPTION 

5 $ 
I c 
LU (C 
t - 2 
2 
d 5 

20 

25 

30 

CT 

CT 

CT 

CL 

GC 

CL 

0-5 ft. Topsoil, clay and silty clay, brown 

5-12 ft. Clay, light brown to chalk color, no H/C odor 

12-13 ft. Gravel, no H/C odor 

13-18 ft. Clay, saturated, no H/C odor 

Notes: 

Boring 96-07 located in field northeast of well KWB-1, 
720 ft. south of the Eagle Creek fence and 150 ft. 
east of electric fence. At completion, drillers plugged 
back hole with cuttings. 

H/C = Petroleum Hydrocarbon 



LOG OF BORING OS 96-08 

(Page 1 of 1) 
Offsite Borings 1996 
Hydrocarbon Study 

EM Survey Verification 

Navajo Refining Company 

Artesia, New Mexico 

Date Drilled 
Time Start, Finish 
Transect & Location 
Hole Diameter 

10/31/96 
0850, 0910 
Not Applicable 
6" 

Drilling Method 
Drill Equipment 
Drilled By 
Logged By 

Hollow Stem Auger 
Ingersoll-Rand A-300 
Atkins Eng. Assoc. 
D.G. Boyer 

Depth 
in 

Feet 

5 -

10 

X c 
O 5 
LU CC 
h- ^ 

s 
d 5 

15-

20 

25 

30 

Sample 
From: 

Sample Condition Sample From: 

I X I Remoulded SS Split Spoon 

T77~A Undisturbed ST Shelby Tube 

W M Lost CT Auger Cuttings 

\~m~\ Rock Core CB 5 ft. Core Barrel 

DESCRIPTION 

7/ / 

1 / , 
7/ 7, 

% 

Vs 
0-5 ft. Topsoil, clay and silty clay, brown 

1 /77 / 

4 / 5-10 ft. Clay, small caliche gravels at approx. 10 ft., 
no water, no H/C odor 

1 
CT CL 

/ / / 

7 

^7/ 
10-15 ft. Clay, light brown, stiff, plastic, no H/C odor //• 

7/ 
/ / 
/ / 
' 7 

/ / 

7 / 
15-18 ft. Clay, same as above, no H/C odor 

/ / 

Notes: 

Boring 96-08 located in field northeast of well KWB-1, 
770 ft. south of the Eagle Creek fence and 150 ft. 
east of electric fence. At completion, drillers plugged 
back hole with cuttings. 

H/C = Petroleum Hydrocarbon 



LOG OF BORING OS 96-09 

(Page 1 of 1) 

1 Offsite Borings 1996 
Hydrocarbon Study 

EM Survey Verification 

Date Drilled : 10/31/96 Drilling Method : Hollow Stem Auger 

Time Start, Finish : 0920,0950 Drill Equipment : Ingersoll-Rand A-300 

Transect & Location : Not Applicable Drilled By : Atkins Eng. Assoc. 

Hole Diameter : 6" Logged By : D.G. Boyer 
Navajo Refining Company 

Date Drilled : 10/31/96 Drilling Method : Hollow Stem Auger 

Time Start, Finish : 0920,0950 Drill Equipment : Ingersoll-Rand A-300 

Transect & Location : Not Applicable Drilled By : Atkins Eng. Assoc. 

Hole Diameter : 6" Logged By : D.G. Boyer 
Artesia, New Mexico 

Date Drilled : 10/31/96 Drilling Method : Hollow Stem Auger 

Time Start, Finish : 0920,0950 Drill Equipment : Ingersoll-Rand A-300 

Transect & Location : Not Applicable Drilled By : Atkins Eng. Assoc. 

Hole Diameter : 6" Logged By : D.G. Boyer 

Sample Condition: Sample From: 

I X l Remoulded SS Split Spoon 

X / / A Undisturbed ST Shelby Tube 

g g Lost CT Auger Cuttings 

l~m~[ Rock Core CB 5 ft. Core Barrel 

DESCRIPTION 

Depth 
in 

Feet 

10 -

•» •> X c O ^ LU (£ >- 2 2 6 S 

15 

20 

m 
v 
a. 
E 
to 
co 

Sample 
From: 

25-

30 

35 -

40 

CT 

CT 

CT 

CL 

GW 

CL 

0-5 ft. Topsoil, clay, brown, small caliche gravels 

5-11 ft. Clay, brown, darker at approx. 7 ft., 
no H/C odor 

11-17 ft. River gravels, moderate H/C odor, stronger 
from 15-17 ft. 

17-25 ft. Clay, saturated, gravels at 23 ft., 
no evidence of free product on auger, water, or 
clays, but H/C odor 

25-30 ft. Clay, gravel at approx. 27 ft., occasional 
sheen on clay slurry from augers, H/C odor 

30-33 ft. Clay, occasional gravel felt by driller, clay 
slurry lighter color, no sheen, no odor 

Notes: 

Boring 96-09 located in field northeast of well KWB-1, 
720 ft. south of the Eagle Creek fence and 85 ft. 
east of electric fence. At completion, drillers plugged 
back hole with cuttings. 

H/C = Petroleum Hydrocarbon 



LOG OF BORING OS 96-10 

(Page 1 of 1) 
Offsite Borings 1996 
Hydrocarbon Study 

EM Survey Verification 

Date Drilled : 10/31/96 Drilling Method : Hollow Stem Auger 

Time Start, Finish : 1010, 1040 Drill Equipment : Ingersoll-Rand A-300 

Transect & Location : Not Applicable Drilled By : Atkins Eng. Assoc. 

Hole Diameter : 6" Logged By : D.G. Boyer 
Navajo Refining Company 

Date Drilled : 10/31/96 Drilling Method : Hollow Stem Auger 

Time Start, Finish : 1010, 1040 Drill Equipment : Ingersoll-Rand A-300 

Transect & Location : Not Applicable Drilled By : Atkins Eng. Assoc. 

Hole Diameter : 6" Logged By : D.G. Boyer 
Artesia, New Mexico 

Date Drilled : 10/31/96 Drilling Method : Hollow Stem Auger 

Time Start, Finish : 1010, 1040 Drill Equipment : Ingersoll-Rand A-300 

Transect & Location : Not Applicable Drilled By : Atkins Eng. Assoc. 

Hole Diameter : 6" Logged By : D.G. Boyer 

Depth 
in 

Feet 

10 

15 -

20 -

25 -

CL 
E 
ra 
CO 

Sample 
From: 

Sample Condition Sample From: 

I X I Remoulded SS Split Spoon 

\777\ Undisturbed ST Shelby Tube 
L o s t CT Auger Cuttings 

\~m~\ Rock Core CB 5 ft. Core Barrel 

DESCRIPTION 

CT 

CT 

CL 

GC 

30 

0-5 ft. Topsoil and clay, brown, no H/C odor 

5-10 ft. Clay, light brown, slightly moist, plastic, small 
caliche gravel at approx. 9 ft., no H/C odor 

10-11 ft. Clay as above 

11-15 ft. Gravel, water at approx. 11 ft., no H/C odor 

15-20 ft. Gravels, no odor 

20-23 ft. Gravel, H/C odor on clays returned to 
surface on auger, no water/slurry returned to surface 

Notes: 

Boring 96-10 located in field northeast of well KWB-1, 
670 ft. south of the Eagle Creek fence and 85 ft. 
east of electric fence. At completion, spotted H/C 
sheen on water in hole. Drillers plugged back hole 
with cuttings. 

H/C = Petroleum Hydrocarbon 



LOG OF BORING OS 96-11 

(Page 1 of 1) 
Offsite Borings 1996 
Hydrocarbon Study 

EM Survey Verification 

Navajo Refining Company 

Artesia, New Mexico 

Date Drilled 
Time Start, Finish 
Transect ci Location 
Hole Diameter 

10/31/96 
1050,1115 
Not Applicable 
6" 

Drilling Method 
Drill Equipment 
Drilled By 
Logged By 

Hollow Stem Auger 
Ingersoll-Rand A-300 
Atkins Eng. Assoc. 
D.G. Boyer 

Depth 
in 

Feet 

10 

15 

20 -

25-

Sample 
From: 

Sample Condition: Sample From: 

I X I Remoulded SS Split Spoon 

WAA Undisturbed ST Shelby Tube 

W=\ L o s t CT Auger Cuttings 

\~n~\ Rock Core CB 5 ft. Core Barrel 

DESCRIPTION 

30 -

CT 

CT 

CT 

CT 

CL 

GC 

GW 

CL 

0-9 ft. Topsoil and clay, brown, no H/C odor 

9-11 ft. Caliche clay, light brown, no H/C odor 

11-18 ft. Gravel and clay, no H/C odor 

18-22 ft. Gravel, no H/C odor 

22-23 ft. Clay, no H/C odor on soil or clay slurry 

Notes: 

Boring 96-11 located in field northeast of well KWB-1, 
620 ft. south of the Eagle Creek fence and 85 ft. 
east of electric fence. At completion drillers plugged 
back hole with cuttings. 

H/C = Petroleum Hydrocarbon 



LOG OF BORING OS 96-12 

(Page 1 of 1) 
Offsite Borings 1996 
Hydrocarbon Study 

EM Survey Verification 

Navajo Refining Company 

Artesia, New Mexico 

Date Drilled 
Time Start, Finish 
Transect & Location 
Hole Diameter 

10/31/96 
1125, 1155 
Not Applicable 
6" 

Drilling Method 
Drill Equipment 
Drilled By 
Logged By 

: Hollow Stem Auger 
: Ingersoll-Rand A-300 
: Atkins Eng. Assoc. 
: D.G. Boyer 

Sample Condition: Sample From: 

I X I Remoulded SS Split Spoon 

f7771 Undisturbed ST Shelby Tube 

g g Lost CT Auger Cuttings 

\~m~\ Rock Core CB 5 ft. Core Barrel 

DESCRIPTION 

Depth 
in 

Feet 

5 -

10 -

in 
a 
a. 
E 
CO 
CO 

Sample 
From: 

15 

20 

25 

30 

CT 

CT 

CT 

CT 

CT 

r4 

CL 

GC 

CL 

GW 

0-6.5 ft. Topsoil, brown 

6.5-8 ft. Clay, light brown, very soft, very plastic 

8- 9 ft. Gravel 

9- 11 ft. Clay, no H/C odor 

11-17 ft. Gravel, no H/C odor 

CL 17-23 ft. Clay, no H/C odor in hole 

Notes: 

Boring 96-12 located in field northeast of well KWB-1, 
685 ft. south of the Eagle Creek fence and 107 ft. 
east of electric fence. At completion drillers plugged 
back hole with cuttings. 

H/C = Petroleum Hydrocarbon 



Offsite Borings 1996 
Hydrocarbon Study 

EM Survey Verification 

LOG OF BORING OS 96-13 

(Page 1 of 1) 

Navajo Refining Company 

Artesia, New Mexico 

Date, Time Started 
Date, Time Finish 
Transect & Location 
Hole Diameter 

11/19/96, 0830 
11/20/96, 1145 
#20, 550 ft. South 
6 inch 

Drilling Method 
Drill Equipment 
Drilled By 
Logged By 

Hollow Stem Auger 
Ingersoll-Rand A-300 
Atkins Eng. Assoc. 
D.G. Boyer 

Depth 
in 

Feet 

5 -

10 

15 -

a> 
Q . 

E 
ra 
co 

Sample 
From: 

Recvy. 
(ft) 

Sample 
Taken? 

Sample 
Interval 

(ft) 

Sample Condition' Sample From: 

I X I Remoulded SS Split Spoon 

V 7 A Undisturbed ST Shelby Tube 

§ = 1 Lost CT Auger Cuttings 

I J L 3 Rock Core CB 5 ft. Core Barrel 

DESCRIPTION 

20 

25 

30 

35 -

40-

fa 

/ I 

CB 

CB 

CB 

CB 

CB 

CB 

1.7 

2.7 

No 

No 

No 

4.2 

CB 

2.7 

1.4 

No 

No 

No 

No 

CL 

-24.8 ft. Clayey gravel, saturated, gravel size 
^variable to 2 in. 

CL 

0-5 ft. Clay, brown, stiff, plastic, some silt at top, no 
H/C odor 

5-10 ft. Clay, light brown to 6.4, then light gray.soft, moist 
at top, hard, dr, crumbly at bottom with gray caliche and 
crystals at tip. 

10-15 ft. Clay, brown, dry hard with light gray caliche at tip. 
Water at 14 ft. on outside of core barrel; driller to slow 
auger for better recovery. 

15-20 ft. Silty clay, light brown to brown, slightly moist, 
plastic, light gray streaks at 17 ft., small gravels in clay at 
tip. Water in barrel at top. Sample from 23.8 ft. 

20-24 ft. Clay, light brown; poor recovery due to core barrel 
being 6-8 in. ahead of auger; removed core-barrel swivel. 

24-24.4 ft. Slough & clayey backflow. 

24.8-25.0 ft. Gravelly clay. 
25.0-26.9 ft. Silty clay, light brown, occasional gravel, no 
H/C odor. 

29-34 ft. Clay, light brown, dry, still, hard. Auger refusal at 
32 ft. Tip of core barrel has thick lip due to heat rotation 
and no water. Small gravels imbedded in core. 

Notes: 

Boring 96-13 located in field northwest of well KWB-1, 556 ft. 
south of the Eagle Creek fence and 1450 ft. west of electric 
fence. At completion, drillers plugged back hole with cuttings. 

H/C = Petroleum hydrocarbon 



LOG OF BORING OS 96-14 
(Page 1 of 1) 

Offsite Borings 1996 
Hydrocarbon Study 

EM Survey Verification 

Date, Time Started : 11/19/96, 1230 Drilling Method : Hollow Stem Auger 
Date, Time Finish : 11/20/96,1400 Drill Equipment : Ingersoll-Rand A-300 
Transect & Location : #16, 200 ft. South Drilled By : Atkins Eng. Assoc. 
Hole Diameter : 6 inch Logged By : D.G. Boyer 

Navajo Refining Company 

Date, Time Started : 11/19/96, 1230 Drilling Method : Hollow Stem Auger 
Date, Time Finish : 11/20/96,1400 Drill Equipment : Ingersoll-Rand A-300 
Transect & Location : #16, 200 ft. South Drilled By : Atkins Eng. Assoc. 
Hole Diameter : 6 inch Logged By : D.G. Boyer 

Artesia, New Mexico 

Date, Time Started : 11/19/96, 1230 Drilling Method : Hollow Stem Auger 
Date, Time Finish : 11/20/96,1400 Drill Equipment : Ingersoll-Rand A-300 
Transect & Location : #16, 200 ft. South Drilled By : Atkins Eng. Assoc. 
Hole Diameter : 6 inch Logged By : D.G. Boyer 

Depth 
in 

Feet 

5 -

10 

in 

CL 
E 
CO 
to 

Sample 
From: 

Recvy. 
(ft) 

Sample 
Taken? 

Sample 
Interval 

(ft) 

Sample Condition: Sample From: 

I X I Remoulded SS Split Spoon 

P77] Undisturbed ST Shelby Tube 

Lost CT Auger Cuttings 

J j ] Rock Core CB 5 ft. Core Barrel 

DESCRIPTION 

15 

20 

25 -

30 -

I 35 

CB 

CB 

CB 

CB 

1.2 

No 

No 

No 

No 

GC 

CL 

CL 

0-14 ft. No sample, plug in barrel 

T4-T6~.2" ft. Saturated" backflow materiaC clay aridgravel 
(variable size, some fine grained sand), surface soil 
(from auger going back down hole). 

16.2-17 ft. Clay, light brown, hard, dry. 

19-24 ft. Clay, light brown, stiff, plastic, white streaks 

24-27 ft. Clay, light brown, soft, plastic to 27, some silt. 

'Clayey gravel, thin saturated zone 

27.2-28 ft. Clay, light gray and white, some small gravels, 
no H/C odor 

Notes: 

Boring 96-14 located in field northwest of well KWB-1, 220 ft. 
south of the Eagle Creek fence and 850 ft. west of electric 
fence. At completion, drillers plugged back hole with cuttings. 

H/C = Petroleum hydrocarbon 

40 



Mil LOG OF BORING OS 96-15 

(Page 1 of 1) 
Offsite Borings 1996 
Hydrocarbon Study 

EM Survey Verification 

Date, Time Started : 11/19/96, 1500 Drilling Method : Hollow Stem Auger 
Date, Time Finish : 11/20/96, 0815 Drill Equipment : Ingersoll-Rand A-300 
Transect & Location : #14, 775 ft. South Drilled By : Atkins Eng. Assoc. 
Hole Diameter : 6 inch Logged By : D.G. Boyer 

Navajo Refining Company 

Date, Time Started : 11/19/96, 1500 Drilling Method : Hollow Stem Auger 
Date, Time Finish : 11/20/96, 0815 Drill Equipment : Ingersoll-Rand A-300 
Transect & Location : #14, 775 ft. South Drilled By : Atkins Eng. Assoc. 
Hole Diameter : 6 inch Logged By : D.G. Boyer 

Artesia, New Mexico 

Date, Time Started : 11/19/96, 1500 Drilling Method : Hollow Stem Auger 
Date, Time Finish : 11/20/96, 0815 Drill Equipment : Ingersoll-Rand A-300 
Transect & Location : #14, 775 ft. South Drilled By : Atkins Eng. Assoc. 
Hole Diameter : 6 inch Logged By : D.G. Boyer 

Sample Condition: Sample From: 

I X I Remoulded SS Split Spoon 

V / / \ Undisturbed ST Shelby Tube 

^ g Lost CT Auger Cuttings 

Rock Core CB 5 ft. Core Barrel 

DESCRIPTION 

Depth 
in 

Feet 

2^ 

10 

15 

a 
CL 

E 
co 
co 

Sample 
From: 

Recvy. 
(ft) 

Sample 
Taken? 

Sample 
Interval 

(ft) 

20 -

25 -

30 -

35 

A 

CT 

CB 

CB 

CB 

CB 

CB 

CB 

1.7 

0.5 

1.7 

1.7 

No 

No 

No 

No 

No 

No 

No 

X. 
•X-

CL 

T3C 

CL 

0-9 ft. Clay, brown, soft, moist, plastic, from cuttings 

9-14 ft. Clay, light brown, dry, very stiff, some caliche 
and crystals, no H/C odor 

14-19 ft. No recovery except 6" slough material 

18 ft. Driller reports small gravels, water on auger 
no H/C odor \^cuttings, 

19-21 ft. Clay, brown, dry; put 4" swivel on drill 
string, auger refusal at 21 ft., hard, dry clay in tip; 
removed swivel, added 6" piece to and rotated tip 
21-23.5 ft. Caliche clay, chalk white, hard, dry, 
auger refusal, no H/C odor 
23-24 ft. Same as above with small gravel inclusions 

24-26 ft. Clay, light brown with white streaking, stiff, 
very plastic, occasional caliche seam and small 
gravel, no H/C odor 
26-29 ft. Clay and caliche clay, light gray, hard, dry, 
occasional gravel, no H/C odor 

Notes: 

Boring 96-15 located in field northwest of well 
KWB-1, 795 ft. south of the Eagle Creek fence and 
550 ft. west of electric fence. At completion, drillers 
plugged back hole with cuttings. 

H/C = Petroleum hydrocarbon 



LOG OF BORING OS 96-16 

(Page 1 of 1) 

Offsite Borings 1996 
Hydrocarbon Study 

EM Survey Verification 

Navajo Refining Company 

Artesia, New Mexico 

Date Drilled 
Time Start, Finish 
Transect & Location 
Hole Diameter 

11/20/96 
0830, 1430 
#14, 1,120 ft. South 
6 inch 

Drilling Method 
Drill Equipment 
Drilled By 
Logged By 

Hollow Stem Auger 
Ingersoll-Rand A-300 
Atkins Eng. Assoc. 
D.G. Boyer 

Sample Condition Sample From: 

[ X I Remoulded SS Split Spoon 

(7771 Undisturbed ST Shelby Tube 

Lost CT Auger Cuttings 

( J j ] Rock Core CB 5 ft. Core Barrel 

DESCRIPTION Sample 
From: 

Recvy. 
(ft) 

Sample 
Taken? 

Sample 
Interval 

(ft) 

10 

15 • 

20-

25-

30 

CT 

CB 

CB 

4.2 

No 

Yes 

CB 

CB 

CB 

3.7 

3.8 

3.8 

27 

No 

13-14 ft. 

Yes 

No 

No 

18 ft. 

CL 

0-9 ft. No cuttings returned to surface 

9-14 ft. From driller: gravels at 11-13 ft., slight H/C 
odor on mud returns; pulled out of hole, 2" rounded 
gravel in auger, H/C product in mud and on auger. 
Shut down until additional short center rods received. 
At 1230 started new hole at 5 ft. north of original. 

T3W 
SW 

GC 

CL 

CA 

CL 

9-11 ft. Clay, dark brown to 9.8 then light brown 

11-12.3 ft. Clay, grading to light gray and sandy with 
gravels at 12.3 ft. 

12.3-12.8 ft. Sandy gravel, dry, strong H/C odor 
12.8-14 ft. Sand, dark gray, fine grained, strong odor 

14-15 ft. Gravels with sand, clay and H/C product, 
saturated 

15-16.7 ft. Clay, dark gray at top becoming light gray 
at base, mottled, dry, stiff, some silt and very fine 
grained sand, some H/C odor 
16.7-18 ft. Caliche clay, light gray to chalk color, 
mottled, slight H/C odor, hard, pulled core at 18 ft. 
18-20 ft. Clay, light gray and brown mottled, stiff, 
plastic, wet zone at 20 ft., no H/C odor 

20-22 ft. Caliche, white, dry, hard, pulled core at 22 ft. 

22-27 ft. Clay, mottled light brown and chalk colored, 
dry, hard but softer at 27 ft. 

27-32 ft. Clay, same as above, soft from 28.3-28.5 ft., 
occasional small gravel in clay matrix 

35 

Notes: Boring 96-16 located in field northwest of well 
KWB-1,1,140 ft. south of the Eagle Creek fence and 
550 ft. west of electric fence. At completion, drillers 
plugged back hole with cuttings. 
H/C = Petroleum hydrocarbon 



LOG OF BORING OS 96-17 

(Page 1 of 1) 
Offsite Borings 1996 
Hydrocarbon Study 

EM Survey Verification 

Navajo Refining Company 

Artesia, New Mexico 

Date Drilled 
Time Start, Finish 
Transect & Location 
Hole Diameter 

11/20/96 
1610.1700 
#12, 880 ft. South 
6" 

Drilling Method 
Drill Equipment 
Drilled By 
Logged By 

Hollow Stem Auger 
Ingersoll-Rand A-300 
Atkins Eng. Assoc. 
D.G. Boyer 

Sample Condition: Sample From: 

I X I Remoulded SS Split Spoon 

r777l Undisturbed ST Shelby Tube 

I I Lost CT Auger Cuttings 

\~m~\ Rock Core CB 5 ft. Core Barrel 

DESCRIPTION 

Depth 
in 

Feet 

5 -

10 

15 -

20 

25 -

30 -

35 -

in o 
Cs. 
E 
ra 
to 

Sample 
From: 

40 

45 

CT 

CT 

CT 

CT 

211 

CL 

GC 

GW 

CL 

0-5 ft. Clay, dark brown 

7 ft. Clay, light brown, soft, plastic 

11 ft. Gravel lens, dry, strong H/C odor 

13 ft. Gravels, strong H/C odor, water sheen and 
product observed on auger returns 

15 ft. Gravels, heavy drill rig auger chatter 

21 ft. Gravels, heavy drill rig auger chatter 

22-29 ft. Clay, H/C odor on returns 

29-39 ft. Clay and caliche clay, chalk color 

_L Notes: 

Boring 96-17 located in field northwest of well 
KWB-1, 900 ft. south of the Eagle Creek fence and 
250 ft. west of electric fence. At completion drillers 
plugged back hole with cuttings. 

H/C = Petroleum Hydrocarbon 



LOG OF BORING OS 96-18 

(Page 1 of 1) 
Offsite Borings 1996 
Hydrocarbon Study 

EM Survey Verification 

Date Drilled : 11/21/96 Drilling Method : Hollow Stem Auger 
Time Start, Finish : 1000, 1200 Drill Equipment : Ingersoll-Rand A-300 
Transect & Location : #12, 810 ft. South Drilled By : Atkins Eng. Assoc. 
Hole Diameter : 6 inch Logged By : D.G. Boyer 

Navajo Refining Company 

Date Drilled : 11/21/96 Drilling Method : Hollow Stem Auger 
Time Start, Finish : 1000, 1200 Drill Equipment : Ingersoll-Rand A-300 
Transect & Location : #12, 810 ft. South Drilled By : Atkins Eng. Assoc. 
Hole Diameter : 6 inch Logged By : D.G. Boyer 

Artesia, New Mexico 

Date Drilled : 11/21/96 Drilling Method : Hollow Stem Auger 
Time Start, Finish : 1000, 1200 Drill Equipment : Ingersoll-Rand A-300 
Transect & Location : #12, 810 ft. South Drilled By : Atkins Eng. Assoc. 
Hole Diameter : 6 inch Logged By : D.G. Boyer 

Depth 
in 

Feet 

10 

a. 
E 
co 
co 

Sample 
From: 

Recvy. 
(ft) 

Sample 
Taken? 

Sample 
Interval 

(ft) 

Sample Condition Sample From: 

I X I Remoulded SS Split Spoon 

V77\ Undisturbed ST Shelby Tube 

| | Lost CT Auger Cuttings 

J j ] Rock Core CB 5 ft. Core Barrel 

DESCRIPTION 

15 

2 
d 5 

20 

25 

30 -

35 

CT 

CB 

CB 

CB 

3.3 

No 

No 

No 

4.5 

CB 0.9 

No 

No 

CL 

tse 
CL 

GW 

t3W 

0-9 ft. Clay, brown, soft, plastic, from cuttings 

9-9.7 ft. Clay, dark brown 

9.7-12.9 ft. Clay, light brown, some silt, slightly soft 
& plastic, occasional light colored calich inclusions 

/12.9-13.3 ft. Clayey gravel, small (<1/2"), H/C odor 

13.3-14.4 tt. Sandy clay, light brown, very fine-grained 
sand, some small oravel 
14.4-15.2 ft. Sandy gravel (to 2'), saturated, dark gray, 

\HIC odor 
\ 15.2-15.8 ft. Sand, fine grained, brown 

GC 

mt 

^15.8-16.2 ft. Sandy gravel, some clay, H/C odor 

^19-19.2 ft. Sandy gravel, light brown, no H/C odor 

CL 

16.2-19 ft. Clayey gravel, small gravels, gray, 
H/C odor 

19.2-20.2 ft. Clay, brown with some white streaking 
and caliche inclusions, some silt, dry, plastic 

20.2-24 ft. Clay with increasing caliche zones to 
several inches thick, dry, no H/C odor 

24-29 ft. Clay, brown and chalk colored, dry, 
no H/C odor 

Notes: 

Boring 96-18 located in field northwest of well 
KWB-1, 830 ft. south of the Eagle Creek fence and 
250 ft. west of electric fence. At completion, drillers 
plugged back hole with cuttings. 

H/C = Petroleum hydrocarbon 



LOG OF BORING OS 96-19 

(Page 1 of 1) 
Offsite Borings 1996 
Hydrocarbon Study 

EM Survey Verification 

Navajo Refining Company 

Artesia, New Mexico 

Date Drilled 
Time Start, Finish 
Transect & Location 
Hole Diameter 

11/21/96 
1230,1430 
#34, 250 ft. South 
6 inch 

Drilling Method 
Drill Equipment 
Drilled By 
Logged By 

Hollow Stem Auger 
Ingersoll-Rand A-300 
Atkins Eng. Assoc. 
D.G. Boyer 

Depth 
in 

Feet 

0 

10 -

in a 
CL 

E 
CO 
CO 

Sample 
From: 

Recvy. 
(ft) 

Sample 
Taken? 

Sample 
Interval 

(ft) 

Sample Condition Sample From: 

I X I Remoulded SS Split Spoon 

7 7 7 1 Undisturbed ST Shelby Tube 

Lost CT Auger Cuttings 

Rock Core CB 5 ft. Core Barrel 

DESCRIPTION 

15 

20 

25 

30-

CT 

CB 

CB 

CB 

CT 

3.3 

1.4 

No 

Yes 

No 

No 

CT 

No 

No 

10-12 

1--

CL 

GC 

GC 

10-10.8 ft. Gravels, clay matrix, large river gravel, strong 
i H/C odor, dry. 

GC 

CL 

CA 

0-9 ft. Clay, brown, soft, plastic, from cuttings 
9.5-10 ft. Gravels, auger refusal @10 feet; changed bit, 
H/C odor, dark gray clay on auger. Auger refusal @11 feet 
with rock in barrel. Moved over to redrill. 

9-10 ft. Clay, brown, becoming gray at 10 ft. 

10.8-11.1 ft. Clay, brown 
11.1 -12.4 ft. Gravels, same as above 
12.4-12.6 ft. Clayey gravel, saturated, strong H/C odor 
12.6-13.8 ft. Gravelly clay, wet where gravelly otherwise 
.moist, dark gray, H/C odor. 
14-15.3 ft. Gravel with sand and clay, saturated, gray, H/C 
well sorted 

V 15.3-17.5 ft. Clay, gray, hard, dry, black zones 
\SAA, becoming caliche clay at 16.5 ft. 
No coring, installed pilot bit. 
Driiled grave[s @ approx. 
20-21 ft. 

CA 

Caliche. Free product on surface mud. 

Hard drilling 24-27 ft. 

Softer drilling 27-29 ft. 

35 

Notes: 

Boring 96-19 located in field southwest of well KWB-1, 
250 ft. south of the concrete lined channel, and 990 ft. west 
of the comer fence post south of KWB-1. At completion, 
drillers plugged back hole with cuttings. 

H/C = Petroleum hydrocarbon 



LOG OF BORING OS 96-20 

(Page 1 of 1) 

Offsite Borings 1996 
Hydrocarbon Study 

EM Survey Verification 

Date Drilled : 11/21/96 Drilling Method : Hollow Stem Auger 
Time Start, Finish : 1500, 1545 Drill Equipment : Ingersoll-Rand A-300 
Transect & Location : #32, 555 ft. South Drilled By : Atkins Eng. Assoc. 
Hole Diameter : 6" Logged By : D.G. Boyer 

Navajo Refining Company 

Date Drilled : 11/21/96 Drilling Method : Hollow Stem Auger 
Time Start, Finish : 1500, 1545 Drill Equipment : Ingersoll-Rand A-300 
Transect & Location : #32, 555 ft. South Drilled By : Atkins Eng. Assoc. 
Hole Diameter : 6" Logged By : D.G. Boyer 

Artesia, New Mexico 

Date Drilled : 11/21/96 Drilling Method : Hollow Stem Auger 
Time Start, Finish : 1500, 1545 Drill Equipment : Ingersoll-Rand A-300 
Transect & Location : #32, 555 ft. South Drilled By : Atkins Eng. Assoc. 
Hole Diameter : 6" Logged By : D.G. Boyer 

Depth 
in 

Feet 

5 -

10 

15-

JS 
Q. 
E 
ro 
CO 

Sample 
From: 

Sample Condition: Sample From: 

I X I Remoulded SS split Spoon 

\ / / A Undisturbed ST Shelby Tube 

1 = | Lost CT Auger Cuttings 

\~m~\ Rock Core CB 5 ft. Core Barrel 

DESCRIPTION 

20 -

25 

30 

35-

CT 

CT 

CT 

CT 

ML 

CL 

CA 

CL 

f 
I-:-H 

f-.-H 

f-:-T 

I--

0-4 ft. Topsoil 

4-9 ft. Clay, brown 

10 ft. Clay.tan 

11-13 ft. Caliche, no H/C odor 

13 ft. Clay, light brown, crumbly, slight H/C odor 

15 ft. Clay, as above, slightly plastic 

17 ft. Clay, brown, softer, moist, strong H/C odor 

20 ft. Clay, as above, no water 

22-29 ft. Caliche and clay, light gray, driller reports soft 
zone at approx. 27 feet. 

Product on auger when pulled. 

Notes: 

Boring 96-20 located in field southwest of well KWB-1, 
555 ft. south of the concrete lined channel, and 690 ft. west 
of the comer fence post south of KWB-1. At completion, 
drillers plugged back hole with cuttings. 

H/C = Petroleum hydrocarbon 



LOG OF BORING OS 96-21 

(Page 1 of 1) 
Offsite Borings 1996 
Hydrocarbon Study 

EM Survey Verification 

Navajo Refining Company 

Artesia, New Mexico 

Date Drilled 
Time Start, Finish 
Transect & Location 
Hole Diameter 

11/21/96 
1230,1430 
#28, 1,000 ft. South 
6 inch 

Drilling Method 
Drill Equipment 
Drilled By 
Logged By 

Hollow Stem Auger 
Ingersoll-Rand A-300 
Atkins Eng. Assoc. 
D.G. Boyer 

Depth 
in 

Feet 

J3! o. 
E 
ro 
W 

Sample 
From: 

Recvy. 
(ft) 

Sample 
Taken? 

Sample 
Interval 

(ft) 

Sample Condition Sample From: 

I X I Remoulded SS Split Spoon 

V / A Undisturbed ST Shelby Tube 

g g Lost CT Auger Cuttings 

[ J L H Rock Core CB 5 ft. Core Barrel 

DESCRIPTION 

5-

10 

15-

20 

25 

30 

35 

40 -

45-

7 

CB 

CB 

CB 

CT 

CT 

CT 

1.2 

No 

Yes 

No 

No 

No 

No 

No 

16 

r i - -

CL 

CA 

CL 
CA­
CL 

No log or samples 

9-10.4 ft. Clay, brown with caliche inclusions, stiff 

10.4-12.4 ft. Caliche clay, gray & black with black zones 
where caliche present, dry, strong H/C odor 

12.4-14 ft. Caliche clay, dry, hard, crumbly, some gray H/C 
staining, strong H/C odor 

14-16.7 ft. Clay with caliche 
16.7-17.5 More caliche, less clay 

17.5-18.5 ft. Clay 
• 18.5-19 ft. Caliche, soft, moist at core tip, very strong H/C 
lodor throughout core. / 

19-19.2 ft. Slough in core, water ci product 
19.2-20.2 ft. Clay, brown with caliche, dry, H/C odor 
Auger refusal @ 21 feet; retracted core 4 in., no effect. 
No core 21-24 ft., 0.5 ft. slough only 

24-29 ft. Cuttings only, hard caliche drilling, softer at 
28-29 ft., no gravels 

29-34 ft. Augered with pilot bit, cuttings only, mud return, 
hard caliche drilling, no gravels 

34-39 ft. Same as above, no gravels 

Notes: 

Boring 96-21 located in field southwest of well KWB-1, 
1,000 ft. south of the concrete lined channel, and 90 ft. west 
of the comer fence post south of KWB-1. At completion, 
drillers plugged back hole with cuttings. 

H/C = Petroleum hydrocarbon 



LOG OF BORING OS 96-22 

(Page 1 of 1) 

Offsite Borings 1996 
Hydrocarbon Study 

EM Survey Verification 

Date Drilled : 11/22/96 Drilling Method : Hollow Stem Auger 

Time Start, Finish : 0930, 1140 Drill Equipment : Ingersoll-Rand A-300 

Transect & Location : #35, 380 ft. South Drilled By : Atkins Eng. Assoc. 

Hole Diameter : 6 inch Logged By : D.G. Boyer 
Navajo Refining Company 

Date Drilled : 11/22/96 Drilling Method : Hollow Stem Auger 

Time Start, Finish : 0930, 1140 Drill Equipment : Ingersoll-Rand A-300 

Transect & Location : #35, 380 ft. South Drilled By : Atkins Eng. Assoc. 

Hole Diameter : 6 inch Logged By : D.G. Boyer 
Artesia, New Mexico 

Date Drilled : 11/22/96 Drilling Method : Hollow Stem Auger 

Time Start, Finish : 0930, 1140 Drill Equipment : Ingersoll-Rand A-300 

Transect & Location : #35, 380 ft. South Drilled By : Atkins Eng. Assoc. 

Hole Diameter : 6 inch Logged By : D.G. Boyer 

Sample Condition: Sample From: 

H^cTl Remoulded SS Split Spoon 

1777) Undisturbed ST Shelby Tube 

1 1 Lost CT Auger Cuttings 

Rock Core CB 5 ft. Core Barrel 

DESCRIPTION 

5? 

Depth 
in 

Feet 

5 -

10 

15 

20 -

25 

30 -

in a> 
Q. 
E 
ra 
CO 

Sample 
From: 

Recvy. 
(ft) 

fe| 
% 

7 

Zc-

CT 

CB 

CB 

CB 

CB 

4.5 

CL 

SP 

SC 

GW 

SP 

GP 

SP 

CL 

-6 ft. Clay, black, strong H/C odor 

9-9.7 ft. Clay, brown, some gray/black H/C staining 

9.7-14 ft. Clay and caliche clay, gray, H/C staining except 
black from 11.5-11.7 ft., dry, very strong H/C odor 

14-15.6 ft. Silty clay, light gray, slightly moist, plastic, H/C otlor 

15.6-16.3 ft. Silty clay, black, crumbly 

16.3-18.3 ft. Sand, light gray to light brown, fine to v. fine 
grained, black stain at 18.1 ft. 

/18.5 ft. Sandy silt, sand v. fine grained. 
19-19.3 ft. Clayey sand 
19.3-20.5 tt. Uravels, well sorted to 1.5 In. in core barrel, 
some sand and clay as matrix material, saturated, H/C odo)-

with some product. Pulled core at 21 feet, removed jammei 
^ock contents as above. Cuttings show large river gravels. 
in-z i .o n. Sand, light brown, tine to v. nne graineu. . 

\21.6-22.1 ft. Graveffly sand, light gray with H/C product. / 
22.1-23.0 ft. Sandy gravel, light gray, with some clay 
23.0-23.6 ft. Same as above, but light brown 

24-24.5 ft. Sand, light gray, fine grained, H/C odor & produot 

24.5-26.5 ft. Silty clay, light brown with some v. fine grained 
sand. 
26.5-29 ft. Silty clay, light brown, occassional small caliche 
gravel and white streaks 

Notes: 

Boring 96-22 located in field southwest of well KWB-10, 
380 ft. south of the concrete lined channel, and 50 ft. west of 
the comer fence post south of KWB-10. At completion, 
drillers plugged back hole with cuttings. 

H/C = Petroleum hydrocarbon 



LOG OF BORING OS 96-22a 
(Page 1 of 1) 

Offsite Borings 1996 
Hydrocarbon Study 

EM Survey Verification 

Navajo Refining Company 

Artesia, New Mexico 

Oate Drilled 

Time Start, Finish 

Transect ci Location 

Hole Diameter 

05/09/97 

1300, 1450 

#35, 340 ft. South 

6 inch 

Drilling Method 

Drill Equipment 

Drilled By 

Logged By 

Hollow Stem Auger 

Ingersoll-Rand A-300 

Atkins Eng. Assoc. 

D.G. Boyer 

Depth 
in 

Feet 

10 

15 

20 

25 

30 

35 

40 

45 

50 -

V) 
a> 
a. 
E 
co 
co 

Sample 
From: 

Recvy. 

(ft) 

Sample Condition Sample From: 

I X I Remoulded SS Split Spoon 

(777) Undisturbed ST Shelby Tube 

Lost CT Auger Cuttings 

r j * ^ Rock Core CB 5 ft. Core Barrel 

DESCRIPTION 

VV 

CT 

1 

CB 

CB 

CB 

CB 

CB 

CB 

2.3 

4.4 

2.5 

4.8 

CL 

SW 

GW 

Contaminated clay at 6 feet, clay, dark gray, very plastic 

13-15.3 ft. Clay, black, H/C saturated 

15.3-15.9 ft. Sandy clay, light gray, H/C saturated 

15.9-17.1 ft. Clayey sand, light brown 
17.1-18 ft. Sand, fine grained, brown, H/C saturated 
18-19.8 ft. Sand, fine to medium grained, light brown, 
water and H/C saturated 

19.8-23 ft. Gravel with sand, river gravel, light gray, 
saturated, strong H/C odor throughout 

CL 

23-23.4 ft. Sandy clay, light brown 
23.4-25.3 ft. Silty clay, light brown 
25.3-26.7 ft. Clay, light gray, very stiff 
26.7-27.4 ft. Clay and caliche clay, light gray, granular 

28-33 ft. Silty clay with caliche clay, chalk color with trace 
of light gray, slight odor, very stiff, crumbly 

33-38 ft. Clay, light brown with white caliche streaks, 
occassional gravel, frequent caliche inclusions, very stiff 

38-43 ft. Clay, brown, chalk, light gray, green caliche 
streaks, gravel in caliche at bottom, slight H/C odor 

Notes: 

Boring 96-22a located along west side of dirt farm road, 
340 ft. south of the concrete lined channel (which is south 
of well KWB-10). At completion, drillers plugged back hole 
with cuttings. 
H/C = Petroleum hydrocarbon 



LOG OF BORING OS 96-23 

(Page 1 of 1) 
Offsite Borings 1996 
Hydrocarbon Study 

EM Survey Verification 

Navajo Refining Company 

Artesia, New Mexico 

Date Drilled 
Time Start, Finish 
Transect & Location 
Hole Diameter 

11/22/96 
1230,1400 
#39, 950 ft. South 
6 inch 

Drilling Method 
Drill Equipment 
Drilled By 
Logged By 

Hollow Stem Auger 
Ingersoll-Rand A-300 
Atkins Eng. Assoc. 
D.G. Boyer 

Sample Condition: Sample From: 

I X I Remoulded SS Split Spoon 

[7771 Undisturbed ST Shelby Tube 

§ = 1 Lost CT Auger Cuttings 

\m~d Rock Core CB 5 ft. Core Barrel 

DESCRIPTION 

Depth 
in 

Feet 

10 -

0) 
c t 
E 
co 
CO 

Sample 
From: 

Recvy. 
(ft) 

15 -

20 

25-

30 

35 

CT 

CB 

V. 

CB 

CB 

CB 3.2 

CL 

ML 

CL 

GW 

CL 

0-9 ft. Cuttings, clay 

9-10.6 ft. Clay, silty, brown with occassional caliche 
streaks, root at 10.4 ft. 

10.6-12.4 ft. Silty clay, black, H/C odor, becoming lighter 
color at 12.4, slightly moist 

12.4-14 ft. Clayey silt, light gray to light brown, H/C odor, 
dry, crumbly, strong H/C odor. Drillers note water at -13.5 f 

14-15.4 ft. Silty clay, gray, strong H/C odor, dry 

15.4-17.7 ft. Silty clay, black, H/C odor, dry 

17.7-18.9 ft. Silty clay, gray, black at tip, dry 

19-19.7 ft. Silty clay, gray to black, damp 

19.7-22 ft. Gravels, well sorted, sandy, saturated with 
water and hydrocarbon, gravels to 2 in., black 

22-23.2 ft. Caliche and clay, black, hard, strong H/C odor 

24-26 ft. Silty clay, black to light gray 

26-29 ft. Silty clay, light gray 

Notes: 

Boring 96-23 located in field southwest of well KWB-10, 
950 ft. south of the concrete lined channel, and 650 ft. west 
of the corner fence post south of KWB-10. At completion, 
drillers plugged back hole with cuttings. 

H/C = Petroleum hydrocarbon 



LOG OF BORING OS 96-24 

(Page 1 of 1) 
Offsite Borings 1996 
Hydrocarbon Study 

EM Survey Verification 

Navajo Refining Company 

Artesia, New Mexico 

Oate Drilled 
Time Start, Finish 
Transect & Location 
Hole Diameter 

11/22/96 
1415, 1500 
#45, 115 ft. South 
6 inch 

Drilling Method 
Drill Equipment 
Drilled By 
Logged By 

Hollow Stem Auger 
Ingersoll-Rand A-300 
Atkins Eng. Assoc. 
D.G. Boyer 

Depth 
in 

Feet 

10 

15 

20 

25 

30 

i 3 5 

a 
a. 
E 
ra 
co 

Sample 
From: 

Recvy. 
(ft) 

Sample Condition: Sample From: 

r > ^ | Remoulded SS Split Spoon 

{AAA Undisturbed ST Shelby Tube 

g H Lost CT Auger Cuttings 

f i i ^ Rock Core CB 5 ft. Core Barrel 

DESCRIPTION 

j 
CT 

CL 

0-9 ft. Cuttings, silty clay soil, light brown, thin zone of smal 
gravels at approx. 6 ft. No H/C evidence 

V 
P 9-12 ft. Silty clay, light brown, dry 

i 
VV, 

CB 5 
12-14 ft. Caliche clay, brown with gypsum(?) inclusions, 
hard, dry, at tip transition to light gray with slight H/C odor 

i CB.CT 0 

c c c 
. O . • 
coc 

. o . 

. O . 
c <? z 

Auger refusal at 14.5 ft. Retracted core barrel, re-entered 
hole. Limestone gravel to 3/4 in. at 15 ft., dry. Hard gravels 
at 17 ft. No recovery in core barrel, slightly moist at tip. 
Extended core barrel, re-entered hole, no recovery. 

I CT 

occ 
. o , 
a o a 
. o . 
can . . 

GW Auger refusal at 19 ft., replaced with pilot bit, gravel to 
24 ft. Added auger flight, continued drilling, gravel returns 

I O C 3 

. "3 . 
c a c 

= 
coc 

coc 

a a a 

Gravels to approximately 27.5 ft., then soft, no returns 

. — 
CL 

_ m 
V 

Soft to approximately 32 ft., then stiff to 34 ft., no returns 

40 

Notes: 

Boring 96-24 located in field southwest of well KWB-10, 
115 ft. south of the refinery security fence, and 1,550 ft. 
west of the comer fence post south of KWB-10. At 
completion, drillers plugged back hole with cuttings. 

H/C = Petroleum hydrocarbon 



LOG OF BORING OS 96-25 
(Page 1 of 1) 

Offsite Borings 1996 
Hydrocarbon Study 

EM Survey Verification 

Navajo Refining Company 

Artesia, New Mexico 

Date Drilled 
Time Start, Finish 
Transect & Location 
Hole Diameter 

05/08/97 
1400,1700 
#30, 880 ft. South 
6 inch 

Drilling Method 
Drill Equipment 
Drilled By 
Logged By 

Hollow Stem Auger 
Ingersoll-Rand A-300 
Atkins Eng. Assoc. 
D.G. Boyer 

Depth 
in 

Feet 
Q. 
E 
ra 
co 

Sample 
From: 

Recvy. 
(ft) 

Sample Condition: Sample From: 

I X I Remoulded SS Split Spoon 

[7771 Undisturbed ST Shelby Tube 

H H Lost CT Auger Cuttings 

I ^ J Rock Core CB 5 ft. Core Barrel 

DESCRIPTION 

10 

15 

20-

25 -

30 

35 

40 

45 

50 

V, 

CT 

CB 

CB 

CB 

CB 

CB 

4.6 

2.9 

2.5 

3.6 

4.8 

CL 

T j r j 

SP 

0-16 ft. Silty clay, brown 

16-18 ft. Clay, gray-black, moist, H/C odor 

18-18.8 ft. Silty clay, gray black, H/C odor 

18.8-20.8 ft. Silty clay, brown, slight odor, sandy at base 

20.8-21.7 ft. Sand, fine-grained, some clay" 
'tT.f-£i.s> rt. ijravel with sand ana clay, angular fragments 

y(from drilling?) / 

23-23.5 ft. Sand, fine-grained, light brown, slight H/C odor 

CL 

25.5-28 ft. Clay, chalk-color, caliche gravels, no odor 

Rock in tip, no recovery 28-33 ft.; no recovery 33-38 ft. 
Moved north 10 ft. and drilled to 28-38 feet. 

From new hole: 
28-33 ft. Clay, light brown, stiff, occassional rock, dry, sand 
at top (slough) 

33-36 ft. Clay, light brown with white streaks, very stiff, 
crumbly 

36-38 ft. Clay, white, damp, plastic 

From original hole: 
38-43 ft. Clay, brown with white streaks and occassional 
gravel, no odor, large single gravel at top of core 

Notes: 

Boring 96-25 located in field southwest of well KWB-1, 
880 ft. south of the concrete lined channel, and 390 ft. west 
of the comer fence post south of KWB-1. Left hole open; 
hole caved to 11 ft. on 05/09. Drillers plugged back hole with 
cuttings. H/C = Petroleum hydrocarbon 



LOG OF BORING OS 96-26 
(Page 1 of 1) 

Offsite Borings 1996 
Hydrocarbon Study 

EM Survey Verification 

Navajo Refining Company 

Artesia, New Mexico 

Date Drilled 
Time Start, Finish 
Transect & Location 
Hole Diameter 

05/09/97 
0600,0800 
#29, 1,180 ft. South 
6 inch 

Drilling Method 
Drill Equipment 
Drilled By 
Logged By 

Hollow Stem Auger 
Ingersoll-Rand A-300 
Atkins Eng. Assoc. 
D.G. Boyer 

Depth 
in 

Feet 
Q. 
E 
to 
to 

Sample 
From: 

Recvy. 
(ft) 

Sample Condition: Sample From: 

F^>^l Remoulded SS Split Spoon 

PTT) Undisturbed ST Shelby Tube 

g g Lost CT Auger Cuttings 

\ M 2 d Rock Core CB 5 ft. Core Barrel 

DESCRIPTION 

10 

15 

20 

25 

30 -

35 

40 

45 

50 -

55 -

5 
CT 

0-13 ft. from cuttings. 

1 12 ft. Clay, dark black, strong H/C odor 

= 
CB 0 

13-18 ft. No recovery, blue H/C clay in tip. Probable thin 
permeable zone with H/C 

1 CB 5 

V/ 
/ y CL 18-19.6 ft. Clay with some silt, blue gray, strong H/C odor 

19.6-23 ft. Same as above, but becoming lighter, some 
caliche streaks. 

1 
4/ 

CB 

CB 

3.8 

1.8 

/ / 
/ y 

23 ft. Clay, chalk color but light blue in spots, occassional 
gravel, very stiff, H/C odor. 

25 ft. Clay, crumbly, chalk color but becoming brown at tip, 
water in top of core barrel 

30 ft. Caliche clay, chalk colored, hard to drill, saturated in 
core barrel, slight odor (from water?) 

/ / , 33-37.3 ft. Caliche clay, saturated, chalk color with some 
sand and gravel, very plastic 

- V/, 

CB 5 37.3-38 ft. Clay, light brown, some silt, very plastic, stiff, 
no odor 

% 

CB 1.5 

Ar •/•'•/ SC 
38-43 ft. Clayey sand with silt, light brown, very fine 
grained, no odor 

CB 0 <y a -y 
*V* 

GC 
43-48 ft. Drilling chatter, gravels, no recovery in core -
completely empty, outside sandy 

Notes: 
Boring 96-26 located in field southwest of well KWB-1, 
1,880 ft. south of the concrete lined channel, and 240 ft. 
west of the corner fence post south of KWB-1. Left hole 
open; water at 14.7 ft. at 1150, product too small to measure. 
Drillers plugged back hole with cuttings. 
H/C = Petroleum hydrocarbon 



1 MIS LOG OF BORING OS 96-27 

(Page 1 of 1) 
Offsite Borings 1996 
Hydrocarbon Study 

EM Survey Verification 

Date Drilled : 05/08/97 Drilling Method : Hollow Stem Auger 
Time Start, Finish : 1025, - Drill Equipment : Ingersoll-Rand A-300 
Transect ii Location : #33,130 ft. South Drilled By : Atkins Eng. Assoc. 
Hole Diameter : 6 inch Logged By : D.G. Boyer 

Navajo Refining Company 

Date Drilled : 05/08/97 Drilling Method : Hollow Stem Auger 
Time Start, Finish : 1025, - Drill Equipment : Ingersoll-Rand A-300 
Transect ii Location : #33,130 ft. South Drilled By : Atkins Eng. Assoc. 
Hole Diameter : 6 inch Logged By : D.G. Boyer 

Artesia, New Mexico 

Date Drilled : 05/08/97 Drilling Method : Hollow Stem Auger 
Time Start, Finish : 1025, - Drill Equipment : Ingersoll-Rand A-300 
Transect ii Location : #33,130 ft. South Drilled By : Atkins Eng. Assoc. 
Hole Diameter : 6 inch Logged By : D.G. Boyer 

Sample Condition Sample From: 

r><r] Remoulded SS Split Spoon 

[7771 Undisturbed ST Shelby Tube 

1=1 L o s t CT Auger Cuttings 

\m~d Rock Core CB 5 ft. Core Barrel 

DESCRIPTION 

Depth 
in 

Feet 

10 

15 

20 -

25 

30 

35 

40 

Q. 

E 
CO 

CO 

Sample 
From: 

Recvy. 
(«) 

45 

50 

CT 

CB 

CB 

CB 

CB 

3.7 

1.5 

3.6 

CB 4.5 

ML 

CL 

GC 

CL 

CA 

CL 

Clayey silt, brown, no odor 

Silty clay, light brown, slightly moist 

5-8 ft. Clayey gravel, dry, gravels to 1.5 in., most 
1/2-3/4 in., no H/C odor. 

11-13 ft. Gravels to cobble size 

13-13.3 ft. Silty clay, gray, strong H/C odor 
13.3-14.8 ft. Clay, stiff, brown, slight H/C odor 
14.8-15.6 ft. Gravelly clay, dark gray, small pebbles, H/C 
odor and product 

15.6-17.1 ft. Silty clay, becoming light gray at base. 
17.1-18 ft. Silty clay, dark gray, stiff, H/C odor 
19.5-21 ft. Clay, blue-gray color, stiff, very plastic 

21-23 ft. Clay and caliche, white, slight odor, saturated 

23-28 ft. Hard drilling in clay, core recessed even with bit 
Clay, white slight odor, some pea-sized caliche pebbles 

28-28.5 ft. Clay and caliche clay 
28.5-33 ft. Clay, brown, stiff to very stiff, no odor, 
occassional small gravel and white streaks. 

33-38 ft. Ran with core even with bit. Gravel in clay in tip, 
no other recovery, soft at 36 ft, heard some gravel chatter 
while drilling 

38-43 ft. Clay, brown with white streaks, with frequent 
large river gravel pieces, very stiff, very plastic, only slightly 
moist in places, mostly dry and crumbly 

Notes: 
Boring 96-27 located in field southwest of well KWB-1, 
130 ft. south of the concrete lined channel, and 840 ft. 
west of the comer fence post south of KWB-1. Left hole 
open; water at 9.7 ft. at 1130 (but hole may have caved), 
product on probe but too small to measure. Drillers plugged 
back hole with cuttings. 
H/C = Petroleum hydrocarbon 



LOG OF BORING OS 97-01 

(Page 1 of 1) 
Offsite Borings 1996 
Hydrocarbon Study 

EM Survey Verification 

Navajo Refining Company 

Artesia, New Mexico 

•ate Drilled 
Time Start, Finish 
Transect & Location 
Hole Diameter 

05/07/97 
1115, -
S. of KWB-11A 
6 inch 

Drilling Method 
Drill Equipment 
Drilled By 
Logged By 

Hollow Stem Auger 
Ingersoll-Rand A-300 
Atkins Eng. Assoc. 
D.G. Boyer 

Sample Condition: Sample From: 

I X I Remoulded SS Split Spoon 

[7771 Undisturbed ST Shelby Tube 
L o s t CT Auger Cuttings 

[ a 2jd Rock Core CB 5 ft. Core Barrel 

DESCRIPTION 

Depth 
in 

Feet 

in 

Q. 
E 
ra 
to 

Sample 
From: 

Recvy. 
(ft) 

5 -

10 

15-

20 

25 

30 -

35 

40 

45 -

50 

55 -

60 

CT 

CT 

CB 

CB 

CB 

CB 

CB 

CB 

CB 

CB 

T 

3.4 

3.6 

2* 

ML 

CL 

ML 

TJT 
T3U 

SM 

CL 

Clayey silt, brown, becoming silty clay at base, damp, 
plastic, no odor 

Silty clay, light brown to white at base 

No core barrel recovery, from cuttings: 
Silty clay, dry, caliche streaks, no odor 

Silty clay, brown, dry, crumbly, white streaks, becoming 
light gray at base. Thin caliche zone (< 0.5 in.) at 15 ft. 

18-19.4 ft. Silty clay, occassional small gravel 
19.4- 20.5 ft. As above, increasing gravel 
20.5- 23 ft. Gravelly clay, limestone gravels, no odor 
Saturated at 22-23 ft. 
23-24.6 ft. Clay with gravel, brown, saturated 
24.6- 28 ft. Clay, occassional gravel, mostly dry, 
occassional iron staining on gravel, gravelly clay zone, 
2 in. thick @ 25.5 ft., clay colored with streaks at base 

28-28.6 ft. Clay, light brown, slightly moist 
28.6-31.4 ft. Clay, as above, caliche gravel @ 31 ft. 
31.4-33 ft. Silty clay, brown, occ. gravel, dark brown at 
31.6 ft., no H/C odor 

33-36 ft. Clay, as above, becoming more gray and silty 
with depth. Large gravel at 36 ft. 
3b-38 ft. sandy silt with very tine grained sand, gravel at 
tip with H/C odor and product 

39 tt. Silty clay with gravel no H/L; odor. ' 
39-40 rt. Clayey gravel, limestone gravels, occ. H/U odor 

40-43 ft. Drilled with straight auger, no cobbles, no recovery 
no H/C seen 

43-45 ft. Silty sand and sandy silt, brown 

45-50.8 ft. Clay, brown, saturated at top moist at bottom, 
occassional gravel, only slightly moist 

'50.8-51.2 ft. Caliche, white, hard, dry 
51.2-52 ft. day, brown 
Notes: 

Boring 97-01 located 100 ft. south of KWB-11A in Chase 
pecan grove. DTW 17.8 ft., no H/C product at 0800 5/8/97. 
Drillers plugged back hole with cuttings. 

H/C = Petroleum hydrocarbon 



LOG OF BORING OS 97-02 

(Page 1 of 1) 
Offsite Borings 1996 
Hydrocarbon Study 

EM Survey Verification 

Navajo Refining Company 

Artesia, New Mexico 

Date Drilled 
Time Start, Finish 
Transect & Location 
Hole Diameter 

05/07/97 
1530,1800 
N. of KWB-11A 
6 inch 

Drilling Method 
Drill Equipment 
Drilled By 
Logged By 

Hollow Stem Auger 
Ingersoll-Rand A-300 
Atkins Eng. Assoc. 
D.G. Boyer 

Sample Condition: Sample From: 

r > ^ l Remoulded SS Split Spoon 

17771 Undisturbed ST Shelby Tube 

Lost CT Auger Cuttings 

G L 3 Rock Core CB 5 ft. Core Barrel 

DESCRIPTION 

Depth 
in 

Feet 
a. 
E 
CD 

to 

Sample 
From: 

Recvy. 
(ft) 

10-

15 

20 

25 

30 

35 

40 

45 -

50 -

55 

60 -

CT 

CB 

CB 

CB 

CB 

CB 

CB 

3.8 

3.6 

CL 

lvTC 

CL 

ML 

T X 

CL 

ML 

CL 

0-8 ft. Silty clay, light brown, some pebbles on auger 

8-13 ft. Silty clay, lighter color than above 

13-18 ft. Silty clay, light brown 

18-23 ft. Silty clay, lighter color, saturated at 22 ft. 

23-24 ft. Clay, light brown, dry 

24-25 tt. Clayey silt, light brown, saturated 

25-28 ft. Clay, light brown with white streaks, hard, no 
H/C odor 

28-33 ft. Caliche clay, brown and white, dry 

33-38 ft. Clay, brown with white streaks, occassional 
gravel; clay hard, dense, dry except slightly moist in thin 
gravel lens at 36 ft., no H/C odor 

38-39.5 ft. Clay, as above, some silt 
'39.5-40 ft. Gravelly clay to clayey gravel, saturated 

40-42 ft. Clayey silt, slightly plastic 

42- 43 tt. cjiay, brown with streaks, stitt, slightly moist 
43- 44.1 Sana, light brown, tine gramea, saturated, no odor, 

ithin (0.1') zone of small, dark brown, pea-sized gravel @ 4 f 
44.1-46.6 ft. Clay, brown, increasing black flecks 
concentrated at 46 ft., no H/C odor. Auger refusal at 46 ft. 
adjusted bit and re-entered hole. 
48-49.5 ft. Gravelly clay, saturated, gravels angular, broken 
49.5-50.7 ft. Clayey silt, light brown, soft 

50.7-53 ft. Silty clay, light brown, becoming harder with dep 

Notes: 

Boring 97-02 located 100 ft. north of KWB-11A in Chase 
pecan grove. At 0730 5/8/97, TD 47.7 ft, DTW 16.9 ft., 
no H/C product. Drillers plugged back hole with cuttings. 

H/C = Petroleum hydrocarbon 



Offsite Borings 1996 
Hydrocarbon Study 

EM Survey Verification 

Navajo Refining Company 

Artesia, New Mexico 

LOG OF BORING OS 97-03 

(Page 1 of 1) 

Date Drilled 
Time Start, Finish 
Transect & Location 
Hole Diameter 

05/08/97 
0600, 0800 
N. of KWB-11A 
6 inch 

Drilling Method 
Drill Equipment 
Drilled By 
Logged By 

Hollow Stem Auger 
Ingersoll-Rand A-300 
Atkins Eng. Assoc. 
D.G. Boyer 

Sample Condition: Sample From: 

I X I Remoulded SS Split Spoon 

V77\ Undisturbed ST Shelby Tube 

U S Lost CT Auger Cuttings 

Rock Core CB 5 ft. Core Barrel 

DESCRIPTION 

Depth 
in 

Feet 

10 

15 -

20 

25 

30-

35 

40 

45 

Q. 
E 
co 
CO 

Sample 
From: 

Recvy. 
(ft) 

50 -

55 

22 

CT 

CB 

CB 

CB 

CB 

V. 

7-

CL 

CL 

sc 
GP 

GC 

GP 

CL 

Silty clay, brown, stiff 

Clay, white, moist, very soft and plastic 

28-29.2 ft. Gravelly clay, gravel to 1 in. 
v 29.2-29.6 ft. Clayey gravel 

29.6-31.8 ft. Silty clay, brown w/white streaks, some sand 
31.8-33 ft. Clayey sand, light gray, sand fine to very fine­

-grained, no H/C odor, 3 in. gravel at tip j 

133- 34 ft. Sand, light brown, fine grained, some clay j 
134- 35.5 ft. River gravel with sand, some clay, light brown, i 
\no H/C odor / 
35.5-38 ft. Clayey gravel, gravel angular (fractured), 
clay dark brown to black, some H/C and/or septic odor, 
large river gravel rock in core barrel tip 
38-43 ft. Gravel, poorly sorted, gravel stuck in tip at 40 ft., 

.slight H/C odor, strong septic odor, sand (slough) 38-38.5 ft 

Clay, brown, very stiff, dry, no H/C odor. Caliche zone at 
45 ft. (with small gravel) and at 47.8 ft. White streaks 
from 44.5 to45 ft. 

Notes: 

Boring 97-03 located 250 ft. north of KWB-11A in Chase 
pecan grove. At 0810 5/8/97, TD 47.7 ft, DTW 17 ft., no H/C 
product. Drillers plugged back hole with cuttings. 

H/C = Petroleum hydrocarbon 



LOG OF BORING OS 97-04 

(Page 1 of 1) 

Offsite Borings 1996 
Hydrocarbon Study 

EM Survey Verification 

Date Drilled : 05/09/97 Drilling Method : Hollow Stem Auger 

Time Start, Finish : 0900, - Drill Equipment : Ingersoll-Rand A-300 

Transect & Location : S. of KWB-8 Drilled By : Atkins Eng. Assoc. 

Hole Diameter : 6 inch Logged By : D.G. Boyer 
Navajo Refining Company 

Date Drilled : 05/09/97 Drilling Method : Hollow Stem Auger 

Time Start, Finish : 0900, - Drill Equipment : Ingersoll-Rand A-300 

Transect & Location : S. of KWB-8 Drilled By : Atkins Eng. Assoc. 

Hole Diameter : 6 inch Logged By : D.G. Boyer 
Artesia, New Mexico 

Date Drilled : 05/09/97 Drilling Method : Hollow Stem Auger 

Time Start, Finish : 0900, - Drill Equipment : Ingersoll-Rand A-300 

Transect & Location : S. of KWB-8 Drilled By : Atkins Eng. Assoc. 

Hole Diameter : 6 inch Logged By : D.G. Boyer 

Sample Condition: Sample From: 

I X I Remoulded SS Split Spoon 

[7771 Undisturbed ST Shelby Tube 

g g Lost CT Auger Cuttings 

ImZM Rock Core CB 5 f t Core Barrel 

DESCRIPTION 

Depth 
in 

Feet 

10 

15 

20 

25 

30 

35 

40 

45 

50 

in 
JS 
a. 
E 
ra 
co 

Sample 
From: 

Recvy. 
(ft) 

A 

'A 

CT 

CB 

CB 

CB 

CB 

CB 

CB 

4.7 

1.7 

1.3 

3.7 

3.4 

1.8 

CL 

GW 

CL 

13 ft. Hydrocarbon in clay cuttings 
13-14.5 ft. Clay, light brown, occassional gravel, occ. 
caliche zone, stiff, very plastic, H/C odor 
14.5-18 ft. Clay, light brown, becoming gray with depth, 
more frequent caliche, strong H/C odor 

18-23 ft. Gravelly clay with silt, light gray, some brown 
gravels to 2.5 in., saturated with product 

23-27 ft. Gravels, sized from 0.5 in. to river rock, rock 
jammed in tip. Heavy drill chatter 26-27 ft., "out of gravel 
at 27 ft." - from Driller 

SC 27-28.2 ft. Clayey sand, very fine grained, brown 

28.2 -29 ft. Silty clay, brown, some gray color 
29-31 ft. Clay, light brown, stiff 

SC 

CL 

SW 

CA 

31-33.4 ft. Clayey sand, light brown, very fine grained 
becoming medium grained at 33ft, saturated. 

33.4-33.8 ft. Silty clay, some sand 
33.8-35.2 ft. Silty clay 
35.2-35.7 ft. Clayey sand, fine and medium grained 
35.7-38 ft. Sand, brown, fine grained with some clay, 
H/C odor (odor residual from core barrel?) 

-38-38.5 ft. Caliche and gravels, chalk color 1 
,38.5-39.1 ft. Clayey sand, light brown, very fine grained 
39.1-43 ft. Caliche rock with gravels, H/C odor (from core 
barrel?) 

Notes: 

Boring 97-04 located in Chase pecan grove along a N-S line 
21 ft. east of KWB-8 and 300 ft. north of Highway 82 fence. 
At completion, depth to product 18.1 ft., depth to water 
18.3 ft. Drillers plugged back hole with cuttings. 

H/C = Petroleum hydrocarbon 



1 LOG OF BORING OS 97-05 

(Page 1 of 1) 
Offsite Borings 1996 
Hydrocarbon Study 

EM Survey Verification 

Date Drilled : 05/09/97 Drilling Method : Hollow Stem Auger 
Time Start, Finish : 1500, - Drill Equipment : Ingersoll-Rand A-300 
Transect & Location : 50 E of #35, 750 S Drilled By : Atkins Eng. Assoc. 
Hole Diameter : 6 inch Logged By : D.G. Boyer 

Navajo Refining Company 

Date Drilled : 05/09/97 Drilling Method : Hollow Stem Auger 
Time Start, Finish : 1500, - Drill Equipment : Ingersoll-Rand A-300 
Transect & Location : 50 E of #35, 750 S Drilled By : Atkins Eng. Assoc. 
Hole Diameter : 6 inch Logged By : D.G. Boyer 

Artesia, New Mexico 

Date Drilled : 05/09/97 Drilling Method : Hollow Stem Auger 
Time Start, Finish : 1500, - Drill Equipment : Ingersoll-Rand A-300 
Transect & Location : 50 E of #35, 750 S Drilled By : Atkins Eng. Assoc. 
Hole Diameter : 6 inch Logged By : D.G. Boyer 

Depth 
in 

Feet 

10 -

15 

20 

25 

30 -

Sample 
From: 

Recvy. 
(ft) 

Sample Condition Sample From: 

I X I Remoulded SS Split Spoon 

(7771 Undisturbed ST Shelby Tube 

1 = 1 Lost CT Auger Cuttings 

[ J L 3 Rock Core CB 5 ft. Core Barrel 

DESCRIPTION 

CT 

CB 

CB 

CB 

4.7 

4.1 

CL 

CL 
TJA" 

CL 

CL 

0-13 ft. Cuttings. 
Silty clay, brown 

Clay, blue gray, H/C odor 

13-14.4 ft. Clay, light gray, very stiff 

14.4-16.8 ft. Clay, brown, calcite or gypsum crystals 

16.8-18 ft. Clay, dark gray, caliche gravel at base 

18-19.9 ft. Sandy, silty clay, light gray, very fine-grained 
sand, light gray, strong H/C odor 

19.9-21.8 ft. Silty clay, light gray to light brown 

/21.8-22 ft. Caliche zone, white, small caliche gravel 

22-23 ft. Clay, brown, crystals seen, very small gravels 

23-23.6 ft. Caliche with clav, chalk color, soft, slight odor 

23.6-25.6 ft. Silty clay with caliche gravels, light gray to 
light brown, crystals 

-25.6-25.8 ft. Caliche zone, large caliche gravel, crumbly y 

25.8-28 ft. Silty clay, light brown to chalk, slight H/C odor 

35 -

Notes: 

Boring 97-05 located along west side of dirt farm road, 
750 ft. south of the concrete lined channel (which is south 
of well KWB-10). At completion, DTW 15.4 ft., product TSTM. 
Drillers plugged back hole with cuttings. 

H/C = Petroleum hydrocarbon 
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CEPIH 

WELL, IJCOGIIC F O « 
Rage 1 of 1 

a i e n t NAVAQO REFINERY Well timber MW- P, 
-T R statewEw HFxrrn 

Qounty EDDY 
Spud Data 6-20-86 

logo Run IITHDI OGY 

Elev&ticn 

OcntrtxTtar LARRY'S DRILLING 
Oai>pletic>n Data 6-20-86 

Ŝ xid In (Fta.) 
Fa-arks Steam cleaned rig and tools prior to drilling -

drilled with air rotary 

PUN FBCK TO SAMPLE 
DEPTH REMARKS 

Sand 
5 -

Si l t 
10-

Clay 

15-i 
*vV.*.-. 

[Silty Clay-f 

20 
p i 

I 

'Clayey S i l t 

FT?] 25-

_-2.il 
.Gravel 

30-

_>./»•«**< 

35-

40-

45-

0-8' Brown, silty sandy clay 
moist at approx. 8' 

8-13' white to gray, sandy clay with modera 
amounts of gravel(pea size) 

13-20' It. brown clayey sand (abund. clay. 
v. minor gravel at too w/ moderate 
to abundant gravel at bottom 



| DEPTH 

WELL, LOGGING FCfcH 
Page l _ 

_Well Nltitfaer HW- 9 
of 1 

Client NAVAJO REFINERY 

V 4 V4 V4 1/4 S T R StataNEW MFX!Pn_ 

LARRY'S DRILLING County EDDY 

Spud Data 6-20-86 

Loga Run I TTHOI OGY 

Elevation 

Cut iti'actar_ 

Orjnpletion Data 6-20-86 

Logged By SELKE 
Ŝ xxl In (Fm.). 

Remarks Steam cleaned rig and tools prior to drilling-
drilled with air rotary- no temporary casing 

RUN FRCM TO SAMPLE 
DEPTH REMARKS 

•Sand 

5 -
^ 1 

Silt 

r_-_- 1 0 - ^ H J 

Clay 

15-

f 

HHy Clay-

20 

layey Silt-

'ravel 
25-

30-

35-

40-

45-

0-approx. 5' brown, silty , sandy clay 

approx. 5'-approx. 15' white to gray, sandy 
clay 

15-20' It. brown, clayey sand w/ moderate 
amtiimf-t nf f inp grain gravel 
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L'sl l ? **5 "Javaj*" ."refining Company - icn i tcr u s l l s 

O r i l l i n q Contractor - 0. Anderson, £1 Paso 

=ig - -4allau stam auger 3" -tionetsr S r l i t ssoon cora tr^rrsi I f" 

0 3 t s 8/22/8<» Stroud 4 Ledesma 

Oeoth Sarnole descript ion 

0 . i Red s o i l dry 

5 Gyp dry 

try 6.3 uht gyp - dry. fry gry shale - dry 
~7\ 

8 Gry sdy shale u vary lga anhyja-cs - dry i vary lga anhyjrcs 

fe-*— 
\ gyp. 9.3 anfiy g: 9-J- 8.8 gry shale 4 gyp. 9.3 anfty gravel 9? gry shala 4 

anhy. -—rtry. 

10 d r i l l 

l l y 10.8 gpyj shale u anhy pes. ,11.3 anhy gravel , l l y gry shale 
•- ••- ai-i damp-to dry-

.It 10.8 M̂ J 

13 gry 3pale u gyp 4 anhy pes - damp. Tr rd shale ll-j-12.3 

9-
lk% gravel. 1̂-y gry shale u gravel streaks - mater 

lif.7-15 gry shale 4 gravel. 
1 5Ti* 6 d r l < gry shale uater TD 



OETAILS OF WELL COMSTRUCTIOM 

Ulell # <»5 Oats 8/22/8<* Navajo Refining Company 

Protective steel casing 

Ground level 

8" auger hole 

2" PVC casing 

cement grout 

8*' 

clay seal 
10^' 

slotted screen 

gravel pack 

'A 

A 

•/ 
/ 
/ 

4 

y 

blank casing 
TO 16' 



'Jail « <»6 jnvajo ?Tfining Campnny - •'•anitor 'jslls 

Orillinq Contractor - 0. Anderson, Zl Paso 

Rig - Hollou stem aucer 3" iiar.etar Sciit soaan cars 

Date 3/22/atf Stroud & Ledesma 

Qaath Sample descristisn 

Q - 6±' Oark red soil 

8 Lite red soil £ gyp dry 

11 Gry clay u gyp damp 

124- gry clay, gyp, anhy pes, tiqfat - dry 

r 1*» Gry clay, gyp, anhy gravel uater 

15$- 15.3 gry s 

17 Fine red shale. 

dy shâ X 
hale. TO 

154- Red shale 



DETAILS OF UJELL CONSTRUCTION 

Uall # <*6 Data 8/22/8U Navajo Refining Company 

Protective steel casing 

Ground level 

8" auger hole 

2" PVC casing 

cement grout 

clay seal 

10' 

12' 

I 
/ 

/ 

/ 

I 

/ 

/ 

/ 

/ 

/ 

/, 

slotted screen 

gravel pack 

TD 17' 



SAMPLE LOG 

Uall # <*1 Navajo Refining Company - Monitor wells 

Drilling Contractor - 0. Anderson, El Paso 

Rig - Hollow stem auger 8" diameter Split spoon core barrel 18" 

Oate 8/22/8<» Stroud & Ledesma 

0 - 5 Oark red soil damp 

10 Lite red sail damp 

ll-£- Red shale 

13 Orange-red shale damp 

1*» Orange-red shale damp 

0 

f 



DETAILS OF UELL CONSTRUCTION 

blell # «»7 Data 8/22/8̂  Navajo Refining Company 

Protective steel casing 

Ground level -

8" auger hole 
2" PVC caaing 

cement grout 

8' 

clay seal 

9' 

slotted screen 

gravel pack TO IV 

/ 

n 

i 
* 

i • 
l 
i 

3 
I 
1 
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4 
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